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ABSTRACT Inflows of foreign direct investment generate externalities that spill over to domestic firms and
raise their productivity. This article examines the extent of spillover effects of foreign direct investment for
firms in the highly disaggregated garment (ISIC 3221) and electronics industries (ISIC 3832) in Indonesia.
Both are export-intensive industries, but differ greatly in technological sophistication and labour intensity.
Changes in both the productivity level and rate of growth in each industry are decomposed into the effects of
technological change, technical efficiency change and scale efficiency change and then the impacts of spillovers
on each component and on total productivity are estimated. The findings suggest that foreign direct investment
generates a positive effect on total productivity change, technical efficiency change, technological change, and
scale efficiency change in the garment industry. In contrast, foreign direct investment contributes significantly
negatively to total productivity, technological change and scale efficiency change, but has no significant effect
on technical efficiency change in the electronics industry.

I. Introduction

Over the past two decades, many developing countries have sought to attract foreign direct
investment (FDI) by providing preferential fiscal and financial incentives. According to a report
by UNCTAD (2009), the net FDI inflows to developing countries increased more than 30 times
between 1986 and 2007, rising from US$16 billion to US$499 billion. South-Eastern Asian
developing countries experienced an increase in the net FDI inflows from US$2.9 billion in 1986
to US$60.5 billion in 2007. Indonesia, which is one of the successful South-Eastern Asian
countries in attracting FDI, recorded an increase of more than 34 times in net FDI inflows,
jumping from a meagre US$0.2 billion in 1986 to US$6.9 billion in 2007.

Inflows of FDI are widely believed to be beneficial to host countries in terms of providing
additional capital, generating new employment, financing budget deficits, and complementing a
saving gap. However, preferential policies toward FDI rely to a large extent on the argument that
FDI generates externalities in the form of new knowledge, including modern technology,
advanced managerial expertise, and scale-efficiency knowledge (Blomström, 1986; Blomström
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and Kokko, 1998; Liu, 2008). These externalities are mainly due to foreign subsidiaries being
unable to completely internalise the new transferred knowledge from their parent companies,
and this transferred knowledge spills over to domestic firms, raising productivity. Achieving
productivity improvements in domestic firms as a result of knowledge externalities from foreign
firms is widely known as productivity spillovers of FDI.
Although the theoretical literature leaves no doubt as to the beneficial spillover effects of FDI,

the empirical evidence is inconclusive. Due to the lack of detailed firm-level data, empirical
research has mainly focused on the aggregate industrial level. For example, Haskel et al. (2007),
Aitken and Harrison (1999) and Javorcik (2004) examine spillover effects of FDI on UK,
Venezuelan and Lithuanian manufacturing at the aggregate level, respectively. In Indonesia,
Blalock and Gertler (2008) investigate FDI spillovers effects in aggregate manufacturing and
in two-digit industries. The recent study in Indonesia by Suyanto et al. (2009) examines the
three-digit industries of chemical and pharmaceutical firms.
This article contributes to the literature by examining spillover effects of FDI on productivity

level and productivity growth of firms in the highly disaggregated garment (ISIC 3221) and
electronics industries (ISIC 3832). The main reason to choose the two four-digit industries is the
economic importance of these two sectors during the sample period 1988–2000. These two
industries together contribute on average approximately 8 per cent and over 25 per cent in
manufacturing output and exports respectively. The labour intensive garment industry is suited
to the natural abundance of labour in Indonesia, and was expected to be one of the engines of
growth in the economy (Hill, 1991). In contrast, electronics is a capital intensive high-tech
industry, which has been a priority sector for the government in developing technological
capabilities (Aswicahyono et al., 2005). These two sectors are expected to generate different
spillover effects from FDI. As suggested by Girma and Görg (2007), there is a substantial
heterogeneity in results across sectors in relation to productivity spillovers in manufacturing
industries. Hence, examining the two four-digit industries separately reduces the heterogeneity
problem while providing insight into differential impacts of FDI spillovers.
Another contribution of the present study is that it analyses spillover effects based on

production frontiers for relatively homogenous firms. As argued by Bartelsman and Doms
(2000), focusing on homogenous firms in a highly disaggregated industry may reduce aggregation
bias, and therefore, provides more precise estimates of production frontiers for analysing
spillover effects. Further, the uniqueness of each sub-sector in gaining spillover benefits can be
clearly identified.
The third notable contribution of the current article is the use of two different approaches that

permit distinctions between three important elements of productivity growth – technological
change, technical efficiency change and scale efficiency change. Lastly, the present article does not
pool the data sets of different sectors, which minimises the likelihood of reverse causality.
The rest of the article proceeds as follows. Firstly, an overview of Indonesian garment and

electronic industries is presented, which is followed by an outline of estimation techniques. In the
third section data sources and variable construction are described. Analysis of the empirical
results is then presented, which is followed by conclusions and policy implications in the final
section.

II. An Overview of the Garment and the Electronics Industries

Garment Industry

The Indonesian garment industry has been experiencing impressive growth over the last three
decades, moving from catering only for domestic demand to a major contributor of
manufacturing exports. In the late 1970s, this sub-sector produced outputs valued at less than
IDR2 billion and there were no recorded exported. However, since the late 1980s, this sub-sector
has emerged as a leading sub-sector for exports and became the country’s biggest net exporter

1398 Suyanto et al.
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with a surplus of around US$7 billion in 2005. The output of this sub-sector increased by
considerably more than 20 times, from IDR819 billion in 1988 to IDR20,012 billion in 2000,
and its contribution to total manufacturing output almost doubled between 1988 and 2000
(see Online Appendix, Table A1).1 Labour productivity, which is measured by value added per
labour, multiplied by more than six times between 1988 and 2000, and the share of foreign firms
in total value added of this sub-sector jumped from only 1.84 per cent in 1988 to 37.16 per cent in
2000. The value added contributions of this sub-sector, relative to the aggregated textile industry,
increased from 7.6 per cent in 1975 to 33.8 per cent in 1993 (Pangestu, 1996). Not surprisingly,
this sub-sector has been declared as a ‘strategic industrial sub-sector’ by the government since the
early 1990s.

There are two main factors contributing to the development of the garment industry. The
first factor is a significant increase in domestic demand, due to the expanding urban middle
class (Hill, 1991). The second factor is the growing export opportunities and the huge amounts
of foreign direct investment from the late 1980s. Supported by trade and investment policy
reforms this second factor resulted an unprecedented increase in foreign ownership from 1.84
per cent of value added in 1988 to 29.97 per cent and 37.16 per cent in 1995 and 2000
respectively (Online Appendix, Table A1). This indicates the important role of foreign firms in
this industry.

Electronics Industry

The real growth in the electronics industry began in the late 1980s, following the comprehensive
reforms in trade and investment policies. A surge in foreign investment and a growing possibility
for exports due to the reforms triggered this industry to expand remarkably, not only in output
and exports but also in labour productivity, value added, and foreign ownership. Based on the
annual survey of the manufacturing industry, the output of the electronics sub-sector has
increased by more than 40 times, from a meagre IDR386 billion in 1988 to IDR15,590 in 2000
(Online Appendix, Table A2). Export growth has been outstandingly high, achieving 117.9 per
cent in 1992 and 109.6 per cent in 2000. The contribution to total manufacturing output has
tripled between 1988 and 2000, and the value added of the industry has risen considerably during
the same period. Most impressive is the sizeable increase in the percentage of foreign firms in the
industry, jumping from only 6.9 per cent in 1988 to 51.58 per cent in 2000. Moreover, foreign
firms’ contribution to total industry’s value added increase from 35 per cent in 1988 to more than
75 per cent in 2000 revealing the important role of foreign investment in this country.

Although firms in the electronics industry largely contribute to exports of the country, these
are mostly assembly lines, which make them active importers of materials as well. The majority
of their material and parts are imported from developed countries, such as Japan and Taiwan,
and these materials are assembled in Indonesia. As recorded by the Indonesian Board of
Statistics (Badan Pusat Statistik or BPS), the imported material of the electronics firms
accounted for 75 per cent of the total production materials in 1988 (Online Appendix, Table A2).
The dependence on imported materials was even higher in 1995, with 87.15 per cent of the
materials imported.

The electronics industry is a homogenous industry in terms of technology. This industry
mostly produces electrical appliances for household use. The productivity of labour in this
industry is among the highest for sub-sectors of the manufacturing sector, with value added per
labour of IDR6 million in 1988 and IDR62 million in 2000.

III. Methods of Estimation

This study uses two productivity measurement methods, namely the stochastic production
frontier (SPF) and the Malmquist productivity index (MPI) in investigating the spillover effects
on firms’ productivity.

FDI Spillovers and Productivity Growth 1399
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Stochastic Production Frontier

The recently developed and widely used SPF model of Battese and Coelli (1995) is used to
estimate the FDI spillover effects on productivity through effects on technical efficiency. The
general linear form of SPF can be written as follow:

yit ¼ xitbþ vit � uit ð1Þ

uit ¼ zitcþ eit ð2Þ

where yit denotes the scalar output of firm i (i¼ 1, 2, . . . ,N) at time t (t¼ 1, 2, . . . ,T), xit is a
(1xk) vector of inputs used by firm i at time t, b is a (kx1) vector of unknown parameters to
be estimated; the vit is a random error; uit is the technical inefficiency effect; zit is a (1xm)
vector of observable non-stochastic explanatory variables affecting technical inefficiency for
firm i at time t, c is a (mx1) vector of parameters of technical inefficiency function, and e is an
unobservable random variable. For the transcendental logarithm (translog) functional form
with input variables labour (L), capital (K), material (M) and energy (E), then Equation (1) can
be written as

ln yit ¼ b0 þ bL lnLit þ bK lnKit þ bM lnMit þ bE lnEit þ bLL lnLit½ �2þ bLK lnLit � lnKit½ �
þ bLM lnLit � lnMit½ � þ bLE lnLit � lnEit½ � þ bKK lnKit½ �2þ bKM lnKit � lnMit½ �
þ bKE lnKit � lnEit½ � þ bMM lnMit½ �2þ bME lnMit � lnEit½ � þ bEE lnEit½ �2þ btt

þ bLt lnLit � t½ � þ bKt lnKit � t½ � þ bMt lnMit � t½ � þ bEt lnEit � t½ � þ bttt
2 þ vit � uit ð3Þ

FDI variables are incorporated in the technical inefficiency function in order to measure FDI
productivity spillovers. Other variables that may influence firms’ efficiency are also included.
Thus, the exogenous variables affecting technical inefficiency are separated into two groups: FDI
variables and other exogenous variables. Hence, the inefficiency model in Equation (2) can be
rewritten as

uit ¼ FDIitsþ gitdþ oit ð4Þ

Equations (3) and (4) are estimated simultaneously using the computer program FRONTIER4.1.

Malmquist Productivity Index

The test of FDI spillovers on productivity growth in this study follows a two-step procedure.
In the first step, the widely used Malmquist productivity index (MPI) productivity growth is
decomposed into three sources: technical efficiency change (TEC), technological change (TC)
and scale efficiency change (SEC). In the second step, the FDI variables are regressed against
each source of productivity growth for testing the spillover effects using the following panel
specification:

MPIt;tþ1i ¼ ai þ FDIitbþ Litdþ xit ð5Þ

where MPIt;tþ1i is a measure of productivity growth for firm i between two consecutive periods of
t and tþ 1, that is MPI¼ (GO, TEC, TC, SEC), FDI is one or more of three measures meant to
capture the importance of FDI (FDI as a share of domestic output (FDIHorizontal), FDI as a
share of output in supplier industries (FDIBackward) and FDI as a share of output in buyer
industries (FDIForward)), L is other factors contributing to productivity growth, i denotes firm
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i, t denotes time, a, b, and d are parameters or vectors of parameters to be estimated, and x
denotes an error term. Test procedures such as Chow and Hausman are used to choose the
appropriate model among the three competing models, that is, common effect (or pooled), fixed
effect (or least squares dummy variable, LSDV), and random effect (or generalised least squares,
GLS) models.

IV. Data and Definitions of Variables

The primary data source of this study is the annual survey of medium and large manufacturing
establishments (Survei Tahunan Statistik Industri – SI) conducted by the Indonesian Central
Board of Statistics. Data from several other sources are also used when constructing the final
panel dataset. Various indices such as the wholesale price index (WPI), machinery price index,
electronics price index and the OPEC fuel basket price from DX for Windows2 are used to deflate
output, materials, capital and energy respectively. The input–output tables are used for
calculating FDI variables for downstream and upstream industries (that is, variables of
backward and forward linkage).

This study uses data from 1988 to 2000 for three reasons. Firstly, 1988 is chosen as the starting
year because the data on the replacement value of capital are not available before 1988.
Secondly, the 2001 to 2008 period for which data are available is excluded because the BPS
changed the specific identification code in 2001 to KIPN without providing a concordance
table to the previously used identification code (PSID). Thirdly, during 1988 and 2000 the two
industries (garment and electronics) contributed substantially to the value added of
manufacturing industries but did not perform well after 2000, reflected in a declining share in
the total value added of manufacturing industries.

Among the variables used in estimating Equations (4) and (5), FDI is a dummy variable (equal
to one for firms with foreign ownership and equal to zero otherwise), FDIHorizontal is a measure
of the share of output coming from foreign-owned firms, FDIBackward is a measure of the share
of the total output of an industry that is sold to foreign firms in other industries, FDIForward is a
measure of the share of total input that is bought from foreign firms in other industries, AGE is
age of firm, CRISIS is a dummy variable for crisis.3 Barrios et al. (2011) criticise the way the
FDIBackward linkage is measured in the literature as this measurement relies on a number of
stringent assumptions. The authors suggest an alternative measure of FDIBackward linkage
which uses the input–output (I-O) table for the home country of multinationals rather than the
host country. For two reasons, we cannot use this alternative measure of FDIBackward linkage.
First, this measure is proposed for aggregate manufacturing, but is not suitable for our
disaggregated study. Second, the input–output coefficient remains static for a long period of
time, because the I-O table in any country is published only over long periods/years of interval.
We require a measure with frequent variation in order to carry out estimation with panel data.
A consistent and integrated balanced panel of data is constructed by following the adjustment
procedure described in Suyanto et al. (2009). The final dataset consists of 3614 observations
for garment firms and 416 observations for electronics firms. Definition and construction of
variables are presented in Table A3 (in the Online Appendix).

V. Results and Analysis

Estimating Horizontal Spillovers on Productive-Efficiency Level

Using Equations (3) and (4) above, this section estimates the horizontal spillovers on firm-level
productive efficiency. Estimations are performed on both full samples and the sub-samples of
domestic firms for the two selected industries, and the results are presented in Table 1. The
upper-part of the table shows the estimates of the stochastic production frontier (SPF) and the
lower-part depicts the estimates of FDI horizontal spillovers on technical efficiency.
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Table 1. SFA estimates on FDI horizontal spillovers in garments and electronics

Garments (3221) Electronics (3832)

Variable All firms Domestic firms All firms Domestic firms

Production function (Dependent variable: lnY)
Constant 1.651***

(13.72)
1.668***

(13.67)
1.628***
(3.83)

1.834***
(3.89)

lnL 0.859***
(11.74)

0.868***
(11.60)

0.758**
(2.13)

1.003***
(2.70)

lnK 0.273***
(6.84)

0.268***
(6.78)

70.108
(70.96)

70.010
(70.09)

lnM 70.155***
(73.10)

70.154***
(73.00)

0.592***
(2.79)

0.479**
(2.34)

lnE 0.237***
(7.44)

0.235***
(7.23)

70.122
(70.61)

70.271
(1.35)

[lnL]2 0.064***
(3.46)

0.076***
(3.91)

0.180*
(1.90)

0.156*
(1.70)

lnL*lnK 0.044***
(2.64)

0.047***
(2.78)

0.229***
(3.35)

0.165**
(2.35)

lnL*lnM 70.227***
(712.13)

70.237***
(712.16)

70.563***
(76.78)

70.314***
(3.59)

lnL*lnE 0.041***
(2.89)

0.035**
(2.40)

0.193**
(2.17)

70.092
(70.96)

[lnK]2 70.010**
(72.30)

70.0075*
(71.79)

70.036***
(72.86)

70.031**
(72.52)

lnK*lnM 70.043***
(73.87)

70.043***
(73.86)

70.044
(71.17)

0.009
(0.25)

lnK*lnE 0.006
(0.70)

0.0002**
(2.38)

0.079
(1.53)

0.012
(0.22)

[lnM]2 0.163***
(20.60)

0.162***
(20.39)

0.209***
(6.24)

0.069*
(1.87)

lnM*lnE 70.056***
(75.53)

70.048***
(74.62)

70.204***
(74.13)

0.018
(0.30)

[lnE]2 70.002
(70.72)

70.003
(70.875)

0.052*
(1.79)

0.021
(0.70)

T 0.012**
(2.07)

0.016***
(2.72)

70.005
(70.20)

70.007
(70.26)

lnL*T 70.002
(70.81)

70.001
(70.34)

70.038***
(73.57)

70.021*
(71.92)

lnK*T 0.001
(0.90)

0.001
(0.69)

0.001
(0.13)

70.001
(70.22)

lnM*T 70.003**
(71.99)

70.004**
(72.42)

0.005
(0.87)

70.002
(70.35)

lnE*T 0.003***
(2.99)

0.003***
(3.05)

0.010
(1.48)

0.015**
(2.03)

T2 70.000
(70.53)

70.000
(71.16)

70.000
(70.54)

70.001
(70.67)

Inefficiency function (Dependent variable: u)
Constant 70.240***

(713.50)
70.430***

(712.64)
70.376
(71.37)

70.014***
(73.83)

FDI 70.075***
(73.59)

– 70.402**
(71.94)

–

FDIHorizontal 70.241***
(713.08)

70.327***
(718.71)

0.345**
(1.95)

0.113***
(2.72)

Age 70.001***
(77.24)

70.0003***
(70.73)

70.012**
(72.03)

70.016***
(75.24)

Crisis 0.356***
(24.86)

0.501***
(13.14)

70.179
(71.27)

70.456***
(73.25)

Firm dummy Yes Yes Yes Yes

(continued)
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In a one-stage approach, the SPF estimates are used for setting a technology frontier and
for calculating firm-level time-variant inefficiency scores, but they have no direct economic
implications for output. The impact of each input on output in a translog model depends on the
interactions of the first degree and second degree variables. The effect of labour, for example,
depends on the interaction of coefficients of lnL, [lnL]2, [lnL*lnK], [lnL*lnM], [lnL*lnE], and
[lnL*T]. Hence, output elasticity with respect to labour, capital, material, and energy are
calculated, along with the returns to scale, however, results are not reported here to save space.
The positive average values of output elasticity to labour, output elasticity to capital, output
elasticity to material, and output elasticity to energy in the garment and electronics industries
indicate that each input positively contributes to output. A slightly higher value than one for the
return to scale (RTS) in both selected industries between 1988 and 2000 suggests slight economies
of scale.

Moving to the estimates of inefficiency function (the lower part of Table 1), the coefficient of
FDI is negative and statistically significant at 1 per cent and 5 per cent levels for the electronics
and garment industries, respectively, indicating that foreign-owned firms are less inefficient than
domestic firms in these selected industries. This finding justifies an argument in Caves (1971) and
Dunning (1988) that foreign firms possess specific knowledge advantages, which allow them to
operate in more efficient ways than domestic competitors. The result is in line with findings of
Sjoholm and Lipsey (2006) and Blalock and Gertler (2008), although these studies examine
aggregate Indonesian manufacturing industry.

An additional point to be noted from the coefficients on FDI in Table 1 is that the difference in
efficiency scores between foreign and domestic firms is bigger in the electronics industry than in
the garment industry. The average technical efficiency index of foreign firms in the electronics
industry is higher than that in the garment industry (0.94 for foreign electronics and 0.86 for
foreign garments), and the average technical efficiency index of domestic firms in the electronics
industry is lower than that in the garment industry (0.52 for the former and 0.64 for the latter).

Also interesting is that the coefficient on FDIHorizontal in Table 1 is found to be negative
and statistically significant in the garment industry, which implies positive horizontal spillover on
firm-level technical efficiency. In contrast, the coefficient on FDIHorizontal is positive and
significant in the electronics industry, which implies a negative horizontal spillover on firm-level
technical efficiency. These findings support the view of Lipsey and Sjoholm (2005) that spillover
benefits are not automatic consequences of foreign presence; rather they depend on the
characteristics of each industry or sub-sector.

Differences in findings in these two industries can be explained by using the performance gap
of Lapan and Bardhan (1973) and the competition effect of Aitken and Harrison (1999). In the
case of the garment industry, a large efficiency gap between domestic and foreign firms provides
substantial room for the former to catch up the latter, and therefore, foreign presence generates
positive horizontal spillovers on the domestic firms. The calculated technical efficiency indexes

Table 1. (Continued)

Garments (3221) Electronics (3832)

Variable All firms Domestic firms All firms Domestic firms

Sigma-squared 0.021***
(22.44)

0.024***
(69.63)

0.080***
(4.60)

0.112***
(8.92)

Gamma 0.252***
(7.03)

0.358***
(10.43)

0.714***
(9.24)

0.838***
(31.41)

Number of observations 3614 3599 416 351

Source: Author’s calculation using Equations (3) and (16).
Notes: The t-statistics are in parentheses. *** denotes 1 per cent significance level, ** denotes 5 per cent
significance level, and * denotes 10 per cent significance level.
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with an average score of 0.86 for foreign firms and that of 0.64 for domestic firms during the
observed years, justifies this argument.4

In the case of the electronics industry, the competition effect from foreign firms creates
negative efficiency spillovers to domestic firms. A significant jump in the percentage of foreign
firms in the electronics industry, from 6.9 per cent in 1988 to 51.58 per cent in 2000, clearly
increases the competition effect in the market and appears to demonstrate the ‘market stealing
phenomenon’. Nevertheless, either positive or negative horizontal spillovers are consistent with
findings of the previous studies in Indonesia and elsewhere (Havranek and Irsova, 2011).
For variables not related to FDI, the estimate of Age has a negative sign and is statistically

significant for both garment and electronics industries, either using the full sample or the
sub-sample of domestic firms. Older firms have lower inefficiency in both industries indicating
that firms accumulate knowledge through experience and learning by doing, which is in line with
the endogenous growth theory.
Interestingly, the coefficient of Crisis in the estimation for the garment industry is positive and

significant, while the sign is negative and significant for the electronic industry, suggesting that
the economic crisis increased the inefficiency of garment firms while decreasing inefficiency in
electronics industry. A drop in domestic and international demand during the crisis decreased the
production level of garment industry and, in turn, reduced the efficiency level of the industry.
The electronics industry experienced a decline in domestic demand, but it gained a substantial
increase in international demand due to the depreciation in the exchange rate, which meant this
industry increased efficiency.

Estimating Backward and Forward Spillovers on Productive-Efficiency Level

In this sub-section, the analysis is extended to capture the backward and forward spillovers. The
estimates of the inefficiency function are given in Table 2, whereas the estimates of stochastic
production frontier are not presented here due to the space limitation but are available upon
request. Columns (2) to (5) of Table 2 present the results for the garment industry, where the
second and third columns are based on the full sample and the fourth and fifth columns are from
the sub-sample of domestic firms. Column (6) onwards presents the estimates for the electronic
industry, which are also based on either the full sample or the sub-sample of domestic firms.5

For the garment industry, the negative and significant estimate of FDIBackward in both the
full sample and the sub-sample demonstrate a positive spillover effect from FDI on firm-level
technical efficiency in upstream industries. In other words, the presence of foreign firms in
industries supplying the Indonesian garment industry generates positive externalities to domestic
garment manufacturers. A positive spillover on domestic firms from foreign-owned buyers is also
evident in the garment industry, as shown in the third and the fifth column of Table 2. This type
of spillover is indicated by the negative sign and a high significance of the FDIForward estimate
for both the full sample and the sub-sample of domestic firms.
Unlike for garments, the estimate of FDIBackward for the electronics industry is positive and

statistically significant, both for the full sample and the sub-sample, suggesting a negative
spillover of foreign-owned firms on domestic suppliers. This could be because the majority of
foreign firms in the electronics industry are heavily reliant on materials from overseas suppliers,
as indicated by a significantly high share of imported materials in production. Hence, the
presence of foreign firms as suppliers to the electronics industry is more likely to reduce the
efficiency of domestic producers of electronics.
As argued by Rodriguez-Clare (1996), negative backward spillovers may arise when foreign

firms do not extensively use intermediate materials from domestic suppliers. In case of the
electronics industry, less than 35 per cent of the materials are supplied by domestic suppliers
(Table A2, Online Appendix) and the local suppliers tend to produce low-priced materials
with relatively low quality compared to overseas suppliers. Another possible explanation
regarding the negative backward spillovers is an argument of asymmetric bargaining power
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(Graham et al., 1999). Foreign-owned firms may have much more bargaining power than
domestic suppliers due to their size and international operation. Therefore, the finding of
negative backward spillovers in this industry is not surprising.
Regarding forward spillovers in the electronics industry, the estimate of FDIForward is

positive for both the full sample and the sub-sample of domestic firms. However, the results are
statistically significant only for the sub-sample, showing that foreign firms may either generate
no spillover or negative spillovers to domestic suppliers. As foreign firms in Indonesia’s
electronics industry tend to sell more to international market than to domestic buyers, there may
be no spillover generated to domestic suppliers. The forward spillover could be negative when the
foreign-owned buyers have high bargaining power (Graham et al., 1999). The finding of negative
forward spillovers in this study is similar with the findings in some previous studies for other
countries (Havranek and Irsova, 2011).

FDI Spillovers on Productivity Growth

The empirical analysis in the previous section focuses on the level effect of FDI spillovers. This
section extends the analysis into the growth effect. The level effect pictures a long-run effect of
FDI spillover, whereas the growth effect depicts the short-run effect. The growth effects are
examined on both productivity growth and its components.

Decomposing total factor productivity growth. The annual average indexes of total factor
productivity (TFP) growth, TEC, TC, and SEC for the garment and the electronic industries are
presented in Tables A4 and A5 in the Online Appendix, respectively. The second to fifth columns
of Table A4 present the calculated indexes of TFP growth and its components for the sample of
all firms in the garment industry. TFP growth is positive, with an average of 2.33 per cent
between 1988 and 2000. When the TFP growth is decomposed into three components, TC is the
main driver of the productivity growth. SEC is also found to be positive during the observed
period. In contrast, TEC is negative between 1996 and 1999, showing that firms in the garment
industry lost efficiency during the economic crisis.
Four columns in the middle of Table A4 show the calculated indexes for sub-sample of

domestic firms and the last four columns portray the indexes for a sub-sample of foreign firms. It
is apparent that the average productivity growth of domestic firms is higher than those of foreign
firms, demonstrating a catching-up process. SEC seems to be the major reason for the difference
in the productivity growth of domestic and foreign firms. In addition, technological progress is
the main source of growth for both domestic and foreign firms in the garment industry.
The decomposed indexes of TFP growth for the electronics industry are given in Table A5.

From the average indexes of TFP growth, it is seen that the productivity growth of the industry is
negative for the period of study. This negative growth is more evident for foreign-owned firms,
with the average growth rate of -1.41 per cent between 1988 and 2000. When the productivity
growth is separated into the three components, technological regress appears to be the main
source of negative growth. The regress in technology is hard to explain as the electronics industry
is a high technology industry, which is supposed to experience technological progress. However,
as pointed out by Thee (2006), the lack of upgrading in technology and the relatively small
amount of technological effort prevented the electronics industry from achieving technological
progress. In addition, Aswicahyono et al. (2005) find that the Indonesian electronics industry
has been left behind by their neighbourhood countries, such as Malaysia and South Korea,
due to the slow movement toward technology upgrading. Another possible explanation for
technological regress in the electronics industry could be a decline in price-cost margins with the
intensification of competition.

Estimating FDI spillovers on productivity growth and its components. The growth effects of FDI
on productivity are estimated by making use of the calculated productivity indexes in the
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previous section. The four productivity indexes (TFP growth, TEC, TC, and SEC) are taken
interchangeably as a dependent variable in estimations of spillover effects. Three estimation
models are performed; they are common effect (CE), fixed effect (FE) and random effect (RE).
These three models are applied on both the full sample (all firms) and the sub-sample of domestic
firms.6 Based on the results of the Chow and the Hausman tests to our data set the FE model is
found to be the appropriate model for TFP growth and its sources in the garment industry.
In contrast, the RE model is found to be suitable for all productivity measures, except TC, in the
electronics industry. To save space only the results from FE model for garment and RE model
for electronic industries are presented in Table 3.

From Table 3, the estimate of FDIHorizontal on TFP growth is positive and statistically
significant suggesting a positive effect of FDI spillovers on all firms’ productivity growth in the
garment industry. Furthermore, when the spillover effects are investigated on the sources of
growth, it is evident that the positive spillovers on productivity growth are channelled through
not only technological progress but also technical efficiency improvement and scale efficiency
advancement.

The channel through technical efficiency improvement is reflected from the positive and
significant estimate of FDIHorizontal on TEC (column (3)). This positive effect indicates an
indirect transfer of managerial knowledge from foreign-owned firms to garment firms, as argued
in Wang and Blomström (1992). Similarly, the channel through technological progress is
portrayed from the positive and significant estimate of FDIHorizontal on TC (column (8)). This
finding justifies the argument of technology transfer in Caves (1974). As for the spillover through
scale efficiency change, the positive and high significance of FDIHorizontal estimate on SEC
confirms the positive effect (column (5)).

Unlike firms in the garment industry, firms in the electronics industry have a negative
productivity effect from FDI spillovers. As portrayed in Table 3, one can see that the estimate of
FDIHorizontal on TFP growth is negative and significant at the 1 per cent level, either for the full
sample or for the sub-sample of domestic firms. This result indicates a negative effect of FDI
spillovers on productivity growth.

When the spillover variable is estimated on sources of productivity growth, evidence that the
coefficient of FDIHorizontal is negative and statistically different from zero suggests a possibility
that FDI adversely affects the TC of domestic-owned firms. There is also a negative effect of FDI
spillovers on scale efficiency change. The estimate of FDIHorizontal on TEC is negative but
insignificant. Based on these outcomes, it is arguable that firms in the electronics industry have
experienced a negative productivity effect of FDI spillovers that is channelled through
technological change and scale efficiency change, but not through technical efficiency change.

The results from the growth effect regressions above are consistent with the results from the
level effect. Both results show that the garment industry receives productivity gains from FDI
spillovers. In addition, both results also demonstrate that the electronics industry has
experienced a negative effect of FDI spillovers. These consistent results reveal that the long-
run effect and the short-run effect of FDI spillovers go to the same direction.7 Furthermore,
findings of the opposite spillover effects between the garment industry and the electronics
industry are not surprising, as the recent literature has argued that a positive or negative effect of
FDI spillovers depends greatly on the capability of firms in each industry to grasp the spillover
benefits (Lipsey and Sjoholm, 2005; Girma and Görg, 2007).

The study that comes closer to this present study is the one by Girma and Görg (2007) for
Morocco. However, the use of a conventional decomposition in their study allows them to
estimate the spillover effects on only technology and scale efficiency. The effects on technical
efficiency are not identified as the firms are assumed to be producing on full-efficiency capacities.

Estimations of FDI spillovers on productivity growth in the above analysis are conducted
under the assumption of the exogeneity of the FDI variable. The direction of causality may also
go from productivity growth to foreign investment in the firm. If this is the case, the estimations
in the previous section may suffer from simultaneity bias. To ensure that this is not a problem,
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regression models are re-estimated using two alternative strategies: replacing FDI spillover with
a lagged spillover and adding a time varying industry specific variable. The results are not
presented here to conserve space, however, can be obtained from the authors upon request.
Empirical estimates from these two strategies confirm that the estimates in Table 3 do not suffer
substantially from simultaneity bias.

VI. Conclusions and Policy Implications

This study empirically examines the level and growth effects of FDI spillovers on firm-level
productivity in two highly disaggregated manufacturing industries (garment and electronics) of
Indonesia. The results show that firms in the two selected industries receive different effects of
FDI spillovers. A positive effect is evident for firms in the garment industry. In contrast, firms in
the electronics industry obtain negative spillover effects. These findings validate the results
in previous studies in Indonesia and elsewhere (Havranek and Irsova, 2011) regarding the
importance of industry-specific characteristics in gaining FDI spillovers.

The decompositions of productivity growth reveal a difference in the growth pattern between
the garment industry and the electronics industry. Productivity in the garment industry grew by
2.33 per cent per year between 1988 and 2000. In contrast, the electronics industry experienced
negative productivity growth, with an annual average of -0.70 per cent. Technological change is
found to be the major contributor for the productivity growth and productivity decline in
garments and electronics industries, respectively. Scale efficiency change contributes not much
but, on average, is positive for both industries. As for the technical efficiency change, the average
is negative in the garment industry but it is close to zero in the electronics industry.

The findings from the growth effects of FDI suggest that the sources of productivity spillovers
are not similar for firms in the two selected industries. In the garment industry, FDI generates a
positive effect on TEC, TC and SEC. In the electronics industry, FDI contributes significantly
negatively on TC and SEC, but it has no significant contribution on TEC. All of these findings are
consistent and comparable with those of previous studies in Indonesia and elsewhere (Havranek
and Irsova, 2011). These findings reassure that spillover effects from FDI spillovers on
productivity growth are derived from technical and scale efficiencies as well as from technology.

Our findings of different spillover effects FDI in different industries have important
implications for the policy regarding FDI. Based on these findings, the policymakers should
consider varying the incentive schemes for FDI across industries. A sector in which domestic
firms receive positive FDI spillovers, such as the garment industry, needs to be a focus for a large
number of incentives. In sectors that receive no spillover effects or, in particular, those that
receive negative spillover effects, the policymakers should, at the minimum, ensure that the costs
of providing incentives and the negative FDI spillovers do not overweigh the overall benefits of
the FDI. Alternatively, there is a need to improve the absorptive capacity of domestic firms in
these industries, such as the Indonesian electronics industry, as a fundamental condition to
benefit from the knowledge externalities from foreign firms.
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Notes

1. The garment sub-sector in this study is defined as an industry that produces clothes from textiles (ISIC 3221).

2. The OPEC fuel prices are converted from US$ values to Indonesia rupiah (IDR) using average yearly exchange rates

published by the central Bank of Indonesia in Statistics of Economic and Finance Indonesia (Statistik Ekonomi dan

Keuangan Indonesia or SEKI).
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3. One might suspect that there is multicollinearity between FDIHorizontal variable and Age variable, as these two

variables are plant-invariant variables. Pearson’s partial correlation test is applied to test the multicollinearity. It is

found that the partial correlation between the two variables is 0.149 for garment industry and 0.349 for electronics

industry. These results imply a possibility of a slight multicollinearity between the two variables in electronics

industries. However, slight multicollinearity is not a problem as long as the correlation between independent variables

in a model is lower than the correlation between each of the independent variables and the dependent variable (Klein,

1962; Gujarati, 2005).

4. The technical efficiency (TE) indexes are calculated from the estimates for all samples of garments in Table 1. Each firm

at each time period has a unique TE index, and the averaged TE index for foreign and domestic firms are calculated

using an arithmetic mean.

5. To check the robustness of the estimates in Table 1, the authors estimate an alternative model of the stochastic frontier

method based on a two-stage approach of Cornwell et al. (1990). The estimates are consistent with the results in the

main analysis, both for the full sample and for the sub-sample of domestic firms. However, the level of significance is

lower in this two-stage approach, demonstrating that the power of estimations falls when the two-stage approach is

applied. The two-stage approach has a well-known problem related to the assumption of one-sided TE, which may

lead to inefficiency in estimation (Wang and Schmidt, 2002). The detailed results of this robustness check are available

upon request.

6. Only estimates for all firms are shown. Separate estimates for domestic firms only, which are not statistically different,

are available from the authors.

7. As argued in Liu (2008), the level effect of FDI spillovers reflects the long-run impact of FDI on firms’ productivities,

while the growth effect pictures the short-run impact.
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ABSTRACT !Jiflows of foreigll direct investment genemle exlemaUties !hat spill o1•er to domestic firms and 
raise their productil ity. This article examines the ext em of spiflo1•er effec!S o.f foreign direcr investment for 
firms in rhe high(r disaggregated garment (!SIC 3221) a11d elec1ronics industries ( lSI< 3832) ill Indonesia. 
Both are expotl-lillensil•e industries. but differ gremzr in teclmologiml sophistication and labour intensity. 
Changes in botlr the productMtJ' level and rate o.f gro•rth in each industry are decomposed imo the e.ffecrs of 
teclmological change, technical efficiency change and scale efficieiiCJ' change and then the impacts of spillovers 
011 each component and on total productMty are estimmed. The findings suggest that foreign direct invest me /II 
generates a positil•e effect on total productivity change, Jeclmical e_fficiency clla11gc, technological change, and 
scale e_fficiency change in the garmem industry. In comra.st, foreign direct inl'estmem comributes significamly 
negati1•e(r to total productil•ity, teclmologica/ change and smle efficiency change, bw has 110 significam ejJec1 
on technical efficienc.r change in the electro11ics industry. 

I. Introduction 

Over the past two decades many developing countries have sought to attract fo reign direct 
in estment (FDI) by p roviding preferential fi al a nd financial incentives. According to a report 
by CT D (2009), the net FDI inflows to developing countries increased more than 30 times 
between 1986 and 2007, rising from U S$16 billion to U S$499 billion. South-Eastern Asian 
developing countrie experienced an increase in , 1et FDI inflows from US$2.9 billion in 1986 
to S$60.5 billion in 2007. Indonesia, which IS one of the successful South-Ea tern Asian 
countries in attracting Dl, recorded an increase o f more than 34 times in net DI inflows, 
jumping from a me ·e US$0.2 billion in 1986 to US$6.9 billion in 2007. 

Inflows of F DI a re widely believed to be beneficial to host countries in terms o f p roviding 
additional capital, genera ting new employment, financing budget deficits, and complementing a 
saving gap. However, preferentia l policies toward DI rely to a large extent on the argument that 
F DI generates externalitic in the fo rm of new knowledge, including modern technology, 
advanced managerial experti e, and calc-efficiency knowledge (Blom trom, 1986; Blomstrom 
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and Kokko, 1998; Liu, 2008). These externalities are mainly due to foreign subsidiaries being 
unable to completely internalise the new transferred knowledge from their parent companies, 
and this transferred knowled~pills over to domestic firms, raising productivity. Achieving 
productivity improvements in <iomest ic firms as a result of knowledge externalities from foreign 
firms is widely known as productivity spillovers of FDI. 

Although the theoretical literature leaves no doubt as to the beneficial spillover effects of FDI, 
the empirical evidence is inconclusive. Due to the Jack of detailed firm-level da empirical 
research has mainly focused on the aggregate industrial level. cr. example, Haske! et al. (2007), 
Aitken and Harrison (1999) and Javorcik (2004) examine spillover effects of FDl on UK, 
Venezuelan and Lithuanian manufacturing at the aggregate level, respectively. In Indonesia, 
Blalock and Gert ler (2008) investigate FDI spillovers effects in aggregate manufacturing and 
in two-digit industries. The recent study in Indonesia oy Suyanto et al. (2009) examines the 
three-digit industries of chemical and pharmaceutical fi 

This art icle contributes to the literature by examining spin over effects of FDI on productivity 
level and productivity growth of firms in the highly disaggregated garment (ISIC 3221) and 
electronics industries (lSTC 3832). The main reason to choose the two four-digit industries is the 
economic importance of these two sectors during the sample period 1988- 2000. These two 
industries together contribute on average approximately 8 per cent and over 25 per cent in 
manufacturing output and exports respectively. The labour intensive garment industry is suited 
to the natural abundance of labour in Indonesia, and was expected to be one of the engines of 
growth in the economy (Hill , 1991 ) . In contrast, electronics is a capital intensive high-tech 
industry, which has been a priority sector for the government in developing technological 
capabilities (Aswicahyono et al., 2005). These two sectors are expected to generate different 
spillover effects from FDI. As suggested by Girma and Gorg (2007), there is a substantial 
heterogeneity in results across sectors in relation to productivity spillovers in manufacturing 
industries. Hence, examining the two four-digit industries separately reduces the heterogeneity 
p~em while providing insight into differential impacts of FDI spillovers. 

Another contribution of the present study is that it analyses spillover effects based on 
production frontiers for relatively homogenous firms. As argued by Bartelsman and Doms 
(2000), focusing on homogenous firms in a highly disaggregated industry may reduce aggregation 
bias, and therefore, provides more precise estimates of production frontiers for analysing 
spillover effects. Further, the uniqueness of each sub-sector in gaining spillover benefits can be 
clearly identified . 

The third notable contribution of the current article is the use of two different approaches that 
permit distinctions between three important elements of productivity growth - technological 
change, technical efficiency change and scale efficiency change. Lastly, the present article does not 
pool the data sets of different sectors, which minimises the likelihood of reverse causality. 

The rest of the article proceeds as follows. Firstly, an overview of Indonesian garment and 
electronic industries is presented, which is folJowed by an outline of estimation techniques. In the 
third section data sources and variable construction are dcsc ·ibed. Analysis of the empirical 
results is then presented, which is followed by conclusions and policy implications in the final 
section. 

II. An O verview of the Garment and the Electronics Industries 

Garment Industry 

The Indonesian garment industry has been experiencing impressive growth over the last three 
decades, moving from catering only for domest ic demand to a major contributor of 
manufacturing exports. In the late 1970s, this sub-sector produced outputs valued at less than 
IDR2 billion and there were no recorded exported. However, since the late 1980s, this sub-sector 
has emerged as a leading sub-sector for exports and became the country's biggest net exporter 
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with a surplus of around US$7 billion in 2005. The output of this sub-sector increased by 
considerably more than 20 times, from IDR819 billion in 1988 to IDR20,0 12 billion in 2000, 
and its contribution to total manufacturing output almost doubled between 1988 and 2000 
(see Online Appendix, Table A 1). 1 Labour productivity, which is measure<;t; y value added per 
labour, multiplied by more than six times between 1988 and 2000, and the ~are of foreign firms 
in total value added of th.is sub-sector jumped from only 1.84 per cent in 1988 to 37.16 per cent in 
2000. The value added contributions of th is sub-sector, relative to the aggregated textile industry, 
increased from 7.6 per cent in 1975 to 33.8 per cent in 1993 (Pangestu, 1996). Not surprisingly, 
this sub-sector has been declared as a 'strategic industrial sub-sector' by the government since the 
early 1990s. 

There are two main factors contributing to the development of the garment industry. The 
first factor is a significant increase iJlliomestic demand, due to the expanding urban middle 
class (Hill, 1991). The second factor is the growing export opportunities and the huge amounts 
of fore ign direct investment from the late 1980s. Supported by trade and investment policy 
reforms this second factor resulted an unprecedented increase in foreign ownership from 1.84 
per cent of value added in 1988 to 29.97 per cent and 37. 16 per cent in 1995 and 2000 
respectively (Online Appendix, Table A I). This indicates the important role of foreign firms in 
this industry. 

Electronics Industry 

The real growth in the electronics industry began in the late 1980s, following the comprehensive 
reforms in trade and investment policies. A surge in foreign investment and a growing possibility 
for exports due to the reforms triggered this industry to expand remarkably, not only in output 
and exports but a lso in labour productivity, value added, and foreign ownership. Based on the 
annual suney of the manufacturing industry, the output of the electronics sub-sector has 
increased by more than 40 times, from a meagre IDR386 billion in 1988 to IDR 15,590 in 2000 
(Online Appendix, Table A2). Export growth has been outstandingly high, achieving 117.9 per 
cent in 1992 and 109.6 per cent in 2000. The contribution to total manufacturing output has 
tripled between 1988 and 2000, and the value added of the industry has risen considerably during 
the same period . Most impressive is the sizeable increase in the percentage of foreign firms in the 
industry, jumping from only 6.9 per cent in 1988 to 51.58 per cent in 2000. Moreover, foreign 
firms' contribution to total industry's value added increase from 35 per cent in 1988 to more than 
75 per cent in 2000 revea ling the important role of foreign investment in this country. 

Although firms in the electronics industry largely contribute to exports of the country, these 
are mostly assembly lines, which make them active importers of materials as well. The majority 
of their materia l and parts are imported from developed countries, such as Japan and Taiwan, 
and these materials are assembled in Indonesia. As recorded by the Indonesian Board of 
Statistics (Badan Pusat Statistik or BPS), the imported material of the electronics firms 
accounted for 75 per cent of the total production materials in 1988 (Online Appendix , Table A2). 
The dependence on imported materials was even higher in 1995, with 87.15 per cent of the 
materials imported. 

The electronics industry is a homogenous industry in terms of technology. This industry 
mostly produces electrical appliances for household use. The productivity of labour in this 
industry is among the highest for sub-sectors of the manufacturing sector, with value added per 
labour of IDR6 million in 1988 and IDR62 million in 2000. 

Ill. Methods of Estimation 

This study uses two productivity measurement methods, namely the stochastic production 
frontier (SPF) and the Malmquist productivity index (MPI) in investigating the spillover effects 
on firms' productivity. 
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Stochastic Production Frontier 

The recently developed and widely used SPF model of Battese and Coelli (1995) is used to 
estimate the FDI spillover effects on productivity through effects on technical efficiency. The 
general linear form of SPF can be written as follow: 

y;, = X;,/J + v;1 - u;, 

II;, = Z;,y + S;, 

(1) 

(2) 

where y;, denotes the scalar output of firm i (i = I, 2, ... , N) at time 1 (1 = I, 2, ... , 7), xi, is a 
( lxk) vector of inputs used by firm i at time 1, {I is a (kxl ) vector of unknown parameters to 
be estimated; the v;, is a random error; 11;1 is the technical inefficiency effect; Zit is a (1 xm) 
vector of observable non-stochastic explanatory variables affecting technical inefficiency for 
firm i at time t, y is a (mxl) vector of parameters of technical inefficiency function, and sis an 
unobservable random variable. For the transcendental logarithm (translog) functional form 
with input variables labour (L), capital (K), material (M) and energy(£), then Equation (I) can 

C'l be written as 
0 
('! 
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ln y;, = Po+ Pt. In L;, + fiK InK;,+ PM In M;, + P£1n E;, + PLL[In L;,J2t Py [I n L;, * In K;,] 

+ fJu1[1n L;1 *In M;,] + fJu;;[ln L;1 *In£;,]+ flKK[ln K;1]
2+ flKM[In K;1 *In M;,] 

+ fJK£[1n K;, * In E;,] + PMM[In M;,f+ PM d in M;, *In£;,] + P££[ln E;, f + {J,t 

+ Pu[ln L;, * t] + fJK,[In K;, * r] + PM,[In M;, * t] + PEt[ln E;, * t] + P11 r2 + v;,- u;, (3) 

DI variables are incorporated in the technical inefficiency function in order to measure FDI 
productivity spillovers. Other variables that may influence (lrms' efficiency are also included. 
Thus, the exogenous variables affecting technical inefficiency are separated into two groups: FDI 
variables and other exogenous variables. Hence, the inefficiency model in Equation (2) can be 
rewritten as 

u;1 = FDI;t't' + g;,O + w;1 (4) 

Equations (3) and (4) are estimated simultaneously using the computer program FRONTIER4.1 . 

Ma/mquirJ..{roductivity Index 

The test M-or spillovers on productivity growth in this study follows a two-step procedure. 
In the first st the widely used Malmquist productivity index (MPI) productivity growth is 
decomposed mto three sources: technical efficiency change (TEC), technological change (TC) 
and scale efficiency change (SEC). In the second step, the FDI variables are regressed against 
each source of productivity growth for testing the spillover effects using the following panel 
specification: 

M Pf;·'+' = a;+ FDI;,{J + L;,ij + ~;1 (5) 

where M Pf/+1 is a measure of productivity growth for firm i between two consecutive periods of 
t and t + I, that is M PI = (G0 , TEO, TC, SEC) , FDJ is one or more of three measures meant to 
capture the importance of FDI (FDI as a share of domestic output (FDIHorizontal), FDI as a 
share of output in supplier industries (FDIBackward) and FDI as a share of output in buyer 
industries (FDIForward)), Lis other factors contributing to productivity growth, i denotes firm 
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i, t denotes time, a, {J, and b are parameters or vectors of parameters to be estimated, and ~ 
denotes an error term. Test procedures such as Chow and Ifausman are used to choose the 
appropriate model among the three competing models, that is, common effect (or pooled), fixed 
effect (or least squares dummy variable, LSDV), and random effect (or generalised least squares, 
GLS) models. 

IV. Data and Definitions of Variables 

The primary data source of this study is the annual survey of medium and large manufacturing 
establishments (Sw·vei Tahunan Statislik Industri - SI) conducted by the Indonesian Central 
Board of Statistics. Data from several other sources are also used when constructing the final 
panel dataset. Various indices such as the wholesale price index (WPI), machinery price index, 
electronics price index and the OPEC fuel basket price from DX.for Windowi are used to deflate 
output, materials, capital and energy respectively. The input- output tables are used for 
calculating FDI variables for downstream and upstream industries (that is, variables of 
backward and forward linkage). 

This study uses data from 1988 to 2000 for three reasons. Firstly, 1988 is chosen as the starting 
year because the data on the replacement value of capital are not available before 1988. 
Secondly, the 200 I to 2008 period for which data are available is excluded because the BPS 
changed the specific identification code in 200 I to KIPN without providing a concordance 
table to the previously used identification code (PSID). Thirdly, during 1988 and 2000 the two 
industries (garment and electronics) contributed substantially to the value added of 
manufacturing industries but did not perform well after 2000, reflected in a declining share in 
the total value added of manufacturing industries. 

Among the variables used in estimating Equations (4) and (5), FDI is a dummy variable (equal 
to one for firms with foreign ownership and equal to zero otherwise), FD!Horizontal is a measure 
of the share of output coming from foreign-owned firms, FDIBackward is a measure of the share 
of the total output of an industry that is sold to foreign firms in other industries, FD!Fonvardis a 
measure of the share of total input that is bought from foreign firms in other industries, AGE is 
age of firm, CRISIS is a dummy variable for crisis3 Barrios et al. (20 11) criticise the way the 
FD!Backward linkage is measured in the literature as this measurement relies on a number of 
stringent assumptions. The authors suggest an alternative measure of FDIBackward linkage 
which uses the input- output (1-0) table for the home country of multinationals rather than the 
host country. For two reasons, we cannot use this alternative measure of FJJJHackward linkage. 
First, this measure is proposed for aggregate manufacturing, but is not suitable for our 
disaggregated study. Second, the input- output coefficient remains static for a long period of 
time, because the 1-0 table in any country is published only over long periods/years of interval. 
We require a measure with frequent variation in order to carry out estimation with panel data. 
A consistent and integrated balanced panel of data is constructed by following the adjustment 
procedure described in Suyanto et al. (2009). The final dataset consists of 36 I 4 observations 
for garment firms and 416 observations for electronics firms. Definition and construction of 
variables are presented in Table A3 (in the Online Appendix). 

V. Results and Analysis 

Estirnating Horizontal Spillovers on Productive-Efficiency Level 

Using Equations (3) and (4) above, this section estimates the horizontal spillovers on firm-level 
productive efficiency. Est imat ions are performed on both full samples and the sub-samples of 
domestic fim1s for the two selected industries, and the results are presented in Table I. The 
upper-part of the table shows the estimates of the srochastic production frontier (SPF) and the 
lower-part depicts the estimates of FDI horizontal spillovers on technical efficiency. 
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Table 1. SFA estimates on FDI horizontal spillovers in garments and electronics 

~iable 
Garments (3221) Electronics (3832) 

All firms Domestic firms All firms Domestic firms 

Production function (Dependent variable: lnY) 
Constant 1.651*** 1.668*** 1.628*** 1.834*** 

(13.72) ( 13.67) (3.83) (3.89) 
lnL 0.859*** 0.868*** 0.758** 1.003*** 

(11.74) ( 11.60) (2.1 3) (2.70) 
InK 0.273 ..... 0.268 ..... -0.108 -0.010 

(6.84) (6.78) ( -0.96) ( -0.09) 
lnM - 0.155*** -0. 154*** 0.592*** 0.479*• 

(-3.10} ( -3.00) (2.79) (2.34) 
lnE 0.237*** 0.235*** -0.122 -0.271 

[lnLf 
(7.44) (7.23) ( -0.61} ( 1.35) 
0.064*** 0.076*** 0.180* 0.156* 

(3.46) (3.91) ( 1.90) ( I. 70) 
lnL*InK 0.044*** 0.047*** 0.229*** 0.165** 

(2.64) (2.78) (3.35) (2.35) 
N lnL*InM - 0.227*** - 0.237*** - 0.563*** -0.314*** 
0 ( - 12.13) (-12. 16} ( -6.78) (3.59) 
N lnL*lnE 0.041 *** 0.035** 0.193** - 0.092 ... .., 

(2.89) (2.40) (2.1 7} ( - 0.96) ..0 
E [lnKf - 0.0 10** - 0.0075* - 0.036*** -0.031** 
0 
> ( - 2.30) ( -1.79) (- 2.86) ( -2.52) 
0 z lnK*InM - 0.043*** - 0.043*** - 0.044 0.009 

\0 ( -3.87) ( -3.86) (- 1. 17) (0.25) 
N 

lnK*InE 0.006 0.0002** 0.079 0.012 
<;! (0.70) (2.38) (1 .53) (0.22) 
N [lnMf 0.163*** 0. 162*** 0.209*** 0.069* 
00 (20.60) (20.39) (6.24) ( 1.87) 

lnM*InE - 0.056*** - 0.048*** - 0.204*** 0.018 
>. ( -5.53) ( - 4.62) (-4.13) (0.30) ..0 

[lnEf '0 - 0.002 - 0.003 0.052* 0.021 
G) 

( - 0.72) ( - 0.875) ( 1.79) (0.70) '0 

"' 0 T 0.0 12** 0.016*** - 0005 - 0007 

= (2.07) (2.72) ( - 0.20) ( - 0.26) 
~ 
0 lnL*T - 0.002 - 0.001 - 0.038*** - 0.021* 
Cl (-0.8 1) ( - O.J4) (- 3.57) (- 1.92) 

lnK*T 0.001 0.00 1 0.001 -0.001 
(0.90) (0.69) (0. I 3) ( -0.22) 

lnM*T - 0.003** - 0.004** 0005 -0.002 
( - 1.99) ( -2.42) (0.87) ( -0.35) 

lnE*T 0.003*** 0.003*** 0010 0.015*• 

T2 
(2.99) (3.05) ( 1.48) (2.03) 

- 0.000 - 0.000 -0 000 - 0.001 
( - 0.53) (-1. 16) ( -0.54) ( -0.67) 

Inefficiency function (Dependent variable: u) 
Constant - 0.240*** - 0.430*** - 0.376 - 0.014*•* 

(- 13.50) (- 12.64) ( - 1.37) ( - 3.83) 
FDI - 0.075*** -0.402** 

( - 3.59) ( - 1.94) 
FDIHor·izontal - 0.2-1 I*** - 0.327*** 0.3-15** 0.113*•* 

( - 13.08) ( - 18.71) ( 1.95) (2. 72) 
Age - 0.001 *** -0.0003*** -0.012** - 0.016*** 

( -7.24) ( -0.73) (- 2.03) ( - 5.24) 
Crisis 0.356*** 0.501 *** -0.179 - 0.456*** 

(24.86) (13. 14) (- 1.27) ( -3.25) 
Firm dummy Yes Yes Yes Yes 

(continued) 
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~iable 
Sigma-squared 

Gamma 

Number of observations 

Table I. (Continued) 

Garments (322 1) 

All firms 

0.021 *** 
(22.44) 

0.252*** 
(7.03) 
3614 

Domestic firms 

0.024*** 
(69.63) 

0.358*** 
(I 0.43) 

3599 

Source: Author's calculation using Equations (3) and (16). 

Electronics (3832) 

All firms 

0.080*** 
(4.60) 
0.714*** 

(9.24) 
416 

Domestic firms 

0.112*** 
(8.92) 
0.838*** 

(31.41) 
351 

Notes: The !-statistics are in parentheses. *** denotes I per cent significance level, ** denotes 5 per cent 
significance level , and * denotes I 0 per cent significance level. 

In a one-stage approach, the SPF estimates are used fqr setting a technology frontier and 
for calculating firm-level time-variant inefficiency scores, but they have no direct economic 
implications for output. The impact of each input on output in a translog model depends on the 
interactions of the first degree and second degree variables. The effect of labour, for example, 
depends on the interaction of coefficients of lnL, [ lnL/, [ lnL* InK}, [ lnL *lnM ], [ lnL*In£}, and 
[lnL*T]. Hence, output elasticity with respect to labour, capital, material, and energy are 
calculated, along with the returns to scale, however, results are not reported here to save space. 
The positive average values of output elasticity to labour, output elasticity to capital, output 
elasticity to material, and output elasticity to energy in the garment and electronics industries 
indicate that each input positively contributes to output. A slightly higher value than one for the 
return to scale (RTS) in both selected industries between 1988 and 2000 suggests slight economies 
of scale. 

Moving to the estimates of inefficiency funct'<;> (the lower part of Table 1), the coefficient of 
FDI is negative and statistically significant at I per cent and 5 per cent levels for the electronics 
and garment industries, respectively, indicating that foreign-owned firms are less inefficient than 
domestic firms in these selected industries. This finding justifies an argument in Caves ( 1971) and 
Dunning ( 1988) that foreign firms possess specific knowledge adv< ntages, which allow them to 
operate in more efficient ways than domestic competitors. The result is in line with findings of 
Sjoholm and Lipsey (2006) and Blalock and Gertler (2008), although these studies examine 
aggregate Indonesian manufacturing industry. , 

An additional point to be noted from the coefficients on FDI in Table I is that the difference in 
efficiency scores between foreign and domestic firms is bigger it~ the electronics industry than in 
the garment industry. The average technical efficiency index of foreign firms in the electronics 
industry is higher than that in the garment industry (0.94 for foreign electronics and 0.86 for 
foreign garments), and the average technical efficiency index of domestic firms in the electronics 
industry is lower than that in the garment industry (0.52 for the former(illi:l 0.64 for the latter). 

Also interesting is that the coefficient on FD/Horizontal in Table I 'iS1ound to be negative 
and statist ically significant in the garment industry, which implies positive horizontal spillover on 
firm-level technical efficiency. In contrast, the coefficient on FD!Horizontal is positive and 
significant in the electronics industry, which implies a negative horizontal spillover on firm-level 
technical efficiency. These findings support the view of Lipsey and Sjoholm (2005) that spillover 
benefits are not automatic consequences of foreign presence; rather they depend on the 
characteristics of each industry or sub-sector. 

Differences in findings in these two industries can be expl~d by using the performance gap 
of Lapan and Bard han (1973 and the competition effect of Aitken and Harrison (I 999). Tn the 
case of the garment industry, a large efficiency gap between domestic~ foreign firms provides 
substantial room for the former to catch up the latter, and therefore, foreign presence generates 
positive horizontal spillovers on the domestic firms. The calculated technical efficiency indexes 
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with an average score of 0.86 for foreign firms and that of 0.64 for domestic firms during the 
observed years, j ust ifies this argument.4 

In the case of the electronics industry, the competition effect from foreign firms creates 
negative efficiency spi llovers to domestic firms. A significant jump in the percentage of foreign 
firms in the electronics industry, from 6.9 per cent in 1988 to 51.58 per cent in 2000, clearly 
increases the competition effect in the market and appears to demonstrate the 'market stealing 
phenomenon'. Nevertheless, either positive or negative horizontal spi llovers a re consistent wi th 
findings of the previo us studies in Indonesia and elsewhere (Havranek and Irsova, 2011). 

For variables not related to FDl, the estimate of Age has a negative sign and is statistically 
significant for both garment and electronics industries, either using the full sample or the 
sub-sample of domestic firms. Older firms have lower inefficiency in both industries indicating 
that firms accumulate knowledge through experience and learning by doing, which is in line wi th 
the endogenous growth theory. 

In terestingly, the coeffiojell of Crisis in the estimation for the garment industry is positive and 
significant, while the sign is negative and significant for the electronic industry, suggesting that 
the economic crisis increased the inefficiency of garment firms while decreasing inefficiency in 
electronics industry. A drop in domestic and international demand during the crisis decreased the 
production level of garment industry and, in turn, reduced the efficiency level of the industry. 
The electronics industry experienced a decline in domestic demand, but it gained a substantial 
increase in international demand due to the depreciation in the exchange rate, which meant this 
industry increased efficiency. 

Estimating Backward and Forward Spillovers on Productive-E,fficiency Level 

his sub-section, the analysis is extended to capture the backward and forward spillovers. The 
estimates of the ineffiCiency function are given in Table 2, whereas the estimates of stochastic 
product~Qn frontier are not presented here due to the space limitation bufOO available upon 
request. Columns (2) to (5) of T able 2 present the results for the garment Industry, where the 
second a nd third columns are based on the full sample and the fourth and fifth columns are from 
the sub-sample of domestic firms. Column (6) onwards presents the estimates for the electronic 
industry, which are a lso based on either the full sample or the sub-sample of domestic firms.s 

For the garment industry, the negative and significant estimate of FD!Bcu[Kif!!. rd in both the 
fu ll sample and the sub-sample demonstrate a positive spillover effect from Fol on firm-level 
technical efficiency in upstream industries. In other words, the presence of foreign firms in 
industries supplying the Indonesia n garment industry generates positive externalities to domestic 
garment manufacturers. A positive spjjlover on domestic firms fro m foreign-owned buyers is also 
evident in the garment industry, as shown in the third and the fifth column of Table 2. This type 

pi llover is indicated by the negative sign and a high significance of the FD!Fonvard estimate 
for bo th the full sample and the sub-sample of domestic firms. m 

Unlike for garments, the estimate of FD!Backward for the electronics industry IS positive and 
statistically significant, both for the full sample and the sub-sample, suggesting a negative 
spillover of foreign-owned firms on domestic suppliers. This could be because the majority of 
foreign firms in the electronics industry are heavily rel iant on materials from overseas suppliers, 
as indicated by a significantly high share of imported materials in production. Hence, the 
presence of foreign firms as suppliers to the electronics industry is more likely to reduce the 
ef!kiem.:y of domest ic producers of electronics. 

As argued by Rodriguez-Clare (1996), negative backward spillovers may a rise when foreign 
firms do not extensively usc intermediate materials from domestic suppliers. In case of the 
electronics industry, less than 35 per cent of the materials are supplied by domestic suppliers 
(Table A2, Online Appendix) and the local suppliers tend to produce low-priced materials 
with relatively low quali ty compared to overseas suppliers. Another possible explanation 
regarding the negative backward spillovers is an argument of asymmetric bargaining power 
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Table 2. SFA estimates on FIJI backward and forward spillovers in garments and electronics 

Garments (3221) Electronics (3832) 

Backward Forward Backward Forward Backward Forward Backward Forward 
spillovers spillovers spillovers spillovers spillovers spillovers spi llovers spillovers 

Variable (all firms) (all firms) (domestic firms) (domestic firms) (all firms) (all firms) (domesti: firms) (domestic firms) 

Inefficiency function (dependent variable: u) 
Constant - 0.038 - 0.510*** 0.0038 - 0.281*** - 0.602*** - 0.48 1* - 1.327*** - 1.469*** 

( - 0.82) ( - 14.53) (0.17) - (5.53) ( - 3.01) ( - 1.66) ( - 3.16) ( - 3.18) 
FDI - 0.056*** 0.248*** - - - 0.418*** - 0 .395** 

(6.45) ( 12.44) ( - 2.73) ( - 2.06) 
FDIBackward - 0.1 90** - - 0.954*** - 0.969*** - 0.205*** 

( - 2.46) ( - 2.53) (2.40) (2.80) 
FDIForward - - 0.845*** - - 0.928*** - 0 .063 - 0.196*** 

( - 4.55) ( - 6.39) ( 1.22) (2.53) 
Age - 0.00022 - 0.00018** - 0.0001 6 - 0.0013** - 0.010*** - 0 .01 1** - 0.014** - 0.017** 

( - 0.52) ( - 2.23) ( - 0.29) ( - 2.22) ( - 2.56) ( - 2.06) ( - 2.18) ( - 2.39) 
Crisis 0. 120** 0.351 *** 0.045*** 0.380*** - 0.098 - 0 .1 74 - 0.132 - 0.387** 

(2.03) (18.84) (2.64) (6.24) ( - 0.92) ( - 1.40) ( - 1.1 ?) ( - 2.45) 
Finn dummy Yes Yes Yes Yes Yes Yes Yes Yes 
Sigma-squared 0.017*** 0.019*** 0.017*** 0.02 1*** 0.078*** 0 .077*** 0.102*** 0.107*** 

(25.67) (38.49) (32.28) (23.8 1) (8.83) (5.47) (5.84) (6.79) 
Gamma 0.062* 0.257*** 0. 105*** 0.24 1 *** 0.711*** 0 .704*** 0.806*** 0.824*** 

(1 .67) (14.72) (3.93) (5.55) ( 11.48) ( 10 .65) (19.50) (29.8 1) 

Observations 3,614 3,614 3,559 3,559 4 16 416 351 351 

Source: Author's calculation using Equation (4). 
,Noles.:Jh~tatistics.-ru:e.ill..pru:e.n.the.ses~denotes..L)l"...r..cent...si.gnificance..lt!.v.el....!!.dena.tes.-5.-per...ce.nl,$i.gnificance..l~c.Land..!..denotesJ_Q_pet.-cent.significa 
leVet:Jhe esilmahons are oased on a stochastic prod ucilon fron her w1th mputs. 
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(Graham et al., 1999). Foreign-owned firms may have much more bargaining power than 
domestic suppliers due to their size and international operation. Therefore, the finding of 
negative backward spillovers in this industry is not surprising. 
Regm~l}g forward spillovers in the electronics industry, the estimate of FD!Fonvard is 

positive for both the full sample and the sub-sample of domestic firms. However, the results are 
statistically significant only for the sub-sample, showing that foreign firms may either generate 
no spillover or negat ive spi llovers to domestic suppliers. As foreign firms in Indonesia's 
electronics industry tend to sell more to international market than to domestic buyers, there may 
be no spillover generated to domest ic suppliers. The forward spillover could be negative when the 
foreign-owned buyers have high bargaining power (Graham eta!., 1999). The finding of negative 
forward spillovers in this study is similar with the findings in some previous studies for other 
countries (Havranek and Irsova, 20 11). 

FDI Spillovers on Productivity Growth 

T he empirical analysis in the previous section focuses on the level effect of FDl spillovers. This 
section extends the analysis into the growth effect. The level effect pictures a long-run effect of 
FDI spillover, whereas the growth effect depicts the short-run effect. The growth effects are 
examined on both productivity growth and its components. 

Decomposing total factor productivity growth. The annual average indexes of total fa 
productivity (TFP) growth, TEC, TC, and SEC for the garment and the electronic industries are 
presented in Tables A4 and AS in the Online Appendix, respectively. The second to fifth columns 
of ~e A4 present the calculated indexes of TFP growth and its components for the sample of 
a ll firms in the garment industry. TFP growth is positive, with an average of 2.33 per cent 
between 1988 and 2000. When the TFP growth is decomposed into three components, TC is the 
main driver of the productivity growth. SEC is also found to be positive during the observed 
period. In contrast, TEC is negative between 1996 and 1999, showing that firms in the garment 
industry lost efficiency during the economic crisis. 

Four columns in the middle of Table A4 show the calculated indexes for sub-sample of 
domestic firms and fhe last four columns portray the indexes for a sub-sample of foreign firms. It 
is apparent that the average productivity growth of domestic firms is higher than those )foreign 
firms, demonstrating a catching-up process. SEC seems to be the major reason for the difference 
in the productivity growth of <ll?J estic and foreign firms. In addition, technological progress is 
the main source of growth for 'both domestic and foreign firms in the garment industry. 

The decomposed indexes of TFP growth for the electronics industry arc given in Table AS. 
From the average indexes ofTFP growth, it is seen that the productivity growth of the industry is 
negative for the period of study. This negative growth is more evident for foreign-owned firms, 
with the average growth rate of -1.41 per cent between 1988 and 2000. When the productivity 
growth is separated into the three components, technological regress appears to be the main 
source of negative growth. The regress in technology is hard to explain as the electronics industry 
is a high technology industry, which is supposed to experience technological progress. However, 
as pointed out by Thee (2006), the lack of upgrading in technology and the relatively small 
amount of technological effort prevented the electronics industry from achieving technological 
progress. In addition, Aswicahyono et al. (200S) find that the Indonesian electronics industry 
has been left behind by their neighbourhood countries, such as Malaysia and South Korea, 
due to the slow movement toward technology upgrading. Another possible explanation for 
technological regress in the electronics industry could be a decline in price-cost margins with the 
intensification of competition. 

Estimating FDI spillovers on productivity grolt'th and its components. The growth effects of FDI 
on productivity are estimated by making use of the calculated productivity indexes in the 
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previous section. T he four prod uctivity indexes (TFP growth, TEC, TC, and SEC) are ta ken 
interchangeably as a dependent variable in est imat ions of spillover effects. Three estimation 
models are performed; they are common effect (CE), fixed effect (FE) and random effect (RE). 
T hese three models are applied on both the full sample (all firms) and the sub-sample of domestic 
firms.6 Based on the results of the Cho v and the Hausman tests to our data set the FE model is 
fo und to be the appropriate model for TFP growth and its sources in the garment industry. 
In contrast , the REmodel is fo und to be suitable for all productivity measures, except TC, in the 
electronics industry. To save space only the results from FE model for garment and RE model 
fo r electronic industries a re presented in Table 3. 

F rom Table 3, the estimate of FD!Horizontal on TFP growth · sitive and statistically 
significant suggesting a positive effect of FDI spillovers on all firms' p roauctivity growth in the 
garment industry. Furthermore, when the spillover effects are investigated on the sources of 
gwwth, it is evident that the positive spillovers on productivity growth are channelled through 
not o nly technological progress but also technical efficiency improvement and scale efficiency 
advancement. 

The cha nnel thro ugh technical efficiency improvement is reflected fro m the posi tive and 
significant estimate of FD!Horizontal on TEC (column (3)). This positive effect indicates an 
indi rect tra nsfer of manageria l knowledge fro m foreign-owned fi rms to garment fi rms, as a rgued 
in Wa ng a nd Blo mstro m (1992). Similarly, the channel through technological progress is 
portrayed from the positive and significant estimate of FD!Horizontal on TC (column (8)). This 
fi nding j ust ifies the argument of technology transfer in Caves ( 1974). As for the spillover thro ugh 
scale efficiency change, the positive and high significance of FD!Horizontal estimate on SEC 
confirms the positive effect (column (5)). 

Unlike fi rms in the garment industry, firms in the electronics industry have a negative 
productivity effect from FD I sp;jovers. As portrayed in Table 3, one can see that the estimate of 
FD! Horizomal on TFP growth IS negative and significant at the I per cent level, either fo r the full 
sample or for the sub-sample of domestic firms. This result indicates a negative effect of FDI 
spillovers o n productivity growth. 

When the spi llover variable is estimated on sources of productivity growth, evidence that the 
coeffiCi~_l}t of FD!Horizonta/ is negative and statist ically different from zero uggests a possibility 
that FDl adversely affects the TC of domestic-owned firms. There is also a negative effect of FDI 
spillovers o n scale efficiency change. The estimate of FDJHorizontal on TEC is negative but 
insignifica nt. Based on these outcomes, it is arguable that firms in the electronics industry have 
exgerienced a negative productivity effect of FDI spillovers that is channelled through 
technological change and scale efficiency change, but not th rough technical efficiency cha nge. 

The results from the growth effect regressions above are consistent with the results from the 
level effect. Both resul ts show that the garment industry receives productivity gains from FDI 
spillovers. In additio n, both results also demonstrate that the electronics industry has 
experienced a negative effect of FDI spillovers. These consistent results reveal that the long­
run effect and the short-run effect of FDI spillovers go to the same d irection 7 F urthermore, 
fi ndings of the opposite spi llover effects between the garment industry and the eleo[ronics 
industry are not surprising, as the recent literature has argued that a posi tive or negative effect of 
FDI spillovers depends greatly on the capabili ty of firms in each industry to grasp the spillover 
benefits (Lipsey a nd Sjoholm, 2005; G irma and Gorg, 2007). 

The study that comes closer to this present study is the one by Girma and Gorg (2007) for 
Moro<.:<.:o. However, the use of a <.:onventional decomposition in thei r study allows them to 
estimate the spillover effects on only technology and scale efficiency. The effects on technical 
efficiency are not identified as the firms are assumed to be producing on full -efficiency capacities. 

Estimations of FDI spillovers on productivity growth in the above analysis are conducted 
under the assumption of the exogeneity of the FDI variable. The direction of causality may also 
go from productivity growth to foreign investment in the firm. If this is the case, the estimations 
in the previous section may suffer from simultaneity bias. To ensure that this is not a problem, 
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TFP (GO) TEC TC SEC TFP (GO) TEC TC SEC 

FDIHorizontal 0.095** 0.028*** 0.016* 0.082*** - 0.172** - 0.000 - 0.030*** - 0.1 52* 
Age - 0.0001 *** - 0.0002*** - 0.0003*** - 0.0003*** - 00 1 0.000 - 0.000** - 0.001 
Crisis - 0.010*** - 0.001*** - 0.002*** - 0.007*** - 0.070*** - 0001 - 0.006*** - 0.062*** 
Finn-dummy Yes Yes Yes Yes Yes Yes Yes Yes 
R-squared 0.242 0.452 0. 162 0.134 0.155 0.136 0.242 0.1 41 
No. ofObs 3,336 3,336 3,336 3,336 384 384 384 384 

Notes: All estimat ions include constant.***, **, * denote significance at the I per cent level , the 5 per cent and the 10 per cent level, respectively. CE stands for 
common effect model. FE is fixed elrect model. and RE is random effect model. The critica l va lue of Chow F-test at a=0.05 is 1.030. 
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regression models are re-estimated using two alternative strategies: replacing FDI spi llover with 
a lagged spi llover and adding a time varying industry specific variable. T he results a re not 
presented here to conserve space, however, can be obtained from the authors upon request. 
Empirical estimates from these two strategies confirm that the estimates in Table 3 d o not suffer 
substantially from simultaneity bias. 

VI. Conclusions and Policy Implications 

This study empirically examines the level and growth effects of FDl spillovers on firm-level 
productivity in two highly disaggregated manufactw·ing industries (garment and electronics) of 
Indonesia. The results show that firms in the two selected industries receive different effects of 
F DI spillovers. A positive effect is evident for fi rms in the gannent industry. In contrast, firms in 
the electronics industry obtain negative spillover effects. These findings validate the results 
in previous studies in Indo nesia and elsewhere (Havranek and Irsova, 20 11) regarding the 
importance of industry-specific characteristics in gaining F DI spillovers. 

The decompositio ns of prod uctivity growth reveal a d ifference in the growth pattern between 
the garment industry and the electronics industry. Productivity in the garment industry grew by 
2.33 per cent per year between 1988 and 2000. In contrast, the electronics industry experienced 
negative productivity growth, with an a nn ual average of -0.70 per cent. Technological change is 
fo und to be the major contributor for the productivity growth and productivity decline in 
garments and electronics industries, respectively. Scale efficiency change contributes not much 
but, on average, is positive for both ind ustries. As for the technical efficiency change, the average 
is negative in the garment industry but it is close to zero in the electro nics ind ustry. 

T he findi ngs from the growth effects of FDI suggest that the sources of productivity spillovers 
are not similar for firms in the two selected industries. In the garment industry, FDI generates a 
positive effect on TEC, T C a nd SEC. In the electronics industry, F DI contributes significantly 
negatively on TC and SEC, but it has no significant contribution on TEC. All of these findings are 
consistent and comparable with those of previous studies in Indonesia and elsewhere (Havranek 
and Irsova, 2011). T hese findings reassure that spillover effects from FDI spi llovers on 
productivity growth are derived from technical and scale efficiencies as well as from technology. 

Our fi ndings of d ifferent spillover effects F DI in di fferent ind ustries have important 
implicatio ns for the policy regarding F D I. Based on these findings, the policymakers should 
consider varying the incentive schemes for F DI across industries. A sector in which domestic 
firms receive positive FDI spillovers, such as the garment industry, needs to be a focus for a large 
number of incentives. In sectors that receive no spillover effects or, in particular, those that 
receive negative spillover effects, the policymakers should, at the minimum, ensure that the costs 
of providing incentives and the negative FDI spillovers do not overweigh the overall benefits of 
the FDI. Alternatively, there is a need to improve the absorpt ive capacity of domestic firms in 
these industries, such as the Indonesian electronics industry, as a fundamental condition to 
benefit from the knowledge externali ties from foreign firms. 
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Notes 

I. The garment sub-sector in th is study is defined as an industry that prod uces clothes from texti les (I SIC 3221). 
2. The OPEC fuel prices are converted from US$ values to Indonesia rupiah (I DR) using a verage yearly exchange rates 

published by the central Bank of Indonesia in Statistics of Economic and Finance Indonesia (Statistik Ekonomi dan 
Keuangan /1:donesia or SEK 1). 
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3. One might suspect tha t there is multicollinearity between FD/ Hori:o111al variable and Age variable. as these two 
varia bles are plant-invariant variables. Pearson's partial correlation test is applied to test the multicolli nearity. It is 
found tha t the partia l correlation between the two variables is 0.149 for garment ind ustry and 0.349 for electronics 
industry. These results imply a possibility of a slight multicollinea rity between the two varia bles in electronics 
industries. However. slight multicollinearity is not a problem as long as the correlation between independent variables 
in a model is lower tha n the correlation between each of the independent va riables and the dependent varia ble (Klein. 
1962; G ujamti. 2005). lln 

4. The techniC(!) efficiency (TE) indexes are calculated from theestJmates for all samples of g(J rments in Table l .Wch firm 
at each time period has a uniq ue T E index. and the averaged TE index for foreign and domestic firms a re calcul,l\ed 
using an arithmetic mean. 

5. To check the robustness of the estimates in Table I. the authors estimate an (t lternative model of the stochastic frontier 
method based on a two-stage approach of Cornwell et al. (1990). The estima tes a re consistent with the results in the 
main ana lysis. bo th for the full sample and for the sub-sample of domestic firms. However. the level o f significance is 
lower in this two-stage approach. demonstrating that the power of estima tions falls when the two-stage approach is 
applied . The two-stage approach has a well-known problem related to the assumption of one-sided TE. which ntay 
lead to inefficiency in estima tion (Wang and Schmidt. 2002). The detailed results of this robustness check are ava ilable 
upon req uest. 

6. Only estima tes for a ll firms are shown. Sepa rate est imates for domestic fi rms only. which a re not statistically diHerent. 
a re available from th authors. 

7. As argued in Liu (2008), the level effect of F DI spillovers reflects the long-run impact of FDI on firms· p roductivities. 
while the growth effect pictures the short-run impact. 
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