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ABSTRACT: The Indonesian firms need to prepare and be ready for the globalization and the industrial
revolution 4.0. The inward-looking strategy is no longer sufficient to face competition, while the outward-
looking strategy provides a significant benefit for the firms to survive and compete. In response to this global-
ization issue, the current study evaluated the outward-looking strategy by examining three critical external
factors, besides inward-looking factors that contribute to Indonesian firmsé productivity. The outward-looking
factors were foreign ownership, export, and import, whereas the inward-looking factors were material, labor,
capital, and energy. Applying the augmented Cobb-Douglas production function on 8,589 manufacturing
firms within seven years period, the findings of this current study showed the importance of foreign owner-
ship, export, and import in significantly influencing the productivity of the Indonesian firms. The results were
robust under four methods of analyses, namely Ordinary Least Squared (OLS), Generalized Least Squared
(GLS), Maximum Likelihood (ML), and General Method of Moments (GMM). The findings suggested the

outward-looking strategy for Indonesian firms to increase their productivity.
Keywords: globalization, outward-looking strategy, foreign ownership, export, import, productivity.

10 INTRODUCTION

The rapid change in the business environment due to
globalization requires firms to accelerate their per-
formances. One of the key performances in facing
the rapidly changing competition is output produc-
tivity (Abdu and Jibir, 2017). Firms all over the
world are increasingly concerned about how to in-
crease productivity in response to the current highly
competitive environment. Not only the inward-
looking factors, such as increasing material, adding
labor, and accumulating capital that influence the
firmsb productivity, but also the outward-looking
factors, such as foreign ownership, export, and im-
port that contribute a pivotal role (Burger et al.,
2017).

The conventional production theory focuses spe-
cifically on inward-looking or internal factors, such
as material, labor, capital, and energy in analyzing
firmsb productivity. The neoclassical production
theory highlights some additional external factors
that play essential roles in boosting output produc-
tivity. These external factors are augmented to pro-
duction through the technology coefficient, which is

assumed constant in the conventional production
function. Grossman and Rossi-Hansberg (2008)
added that the external factor such as trade (import
and export) contributes to productivity, whereas
Blomstrom and Kokko (2003) scrutinized the pivotal
role of foreign ownership on output productivity.

Several preceding studies have been conducted on
the determinants of firms6 output productivity with
most of the studies examined the inward-looking or
internal factors. Some studies incorporated outward-
looking or external factors in the analysis. The find-
ings in the existing literature concerning internal fac-
tors are conclusive, whereas the evidence related to
external factors is inconclusive. The impacts of for-
eign ownership, export, and import remain a big
question. This current study evaluates the inward-
looking and the outward-looking factors of the Indo-
nesian firmso productivity, in the spirit to shed light
on the debate. The novelty of this current research is
twofold, the inclusion of outward-looking factors in
the analysis of output productivity and the utilization
of the rich dataset of 8,589 manufacturing firms in
Indonesia.
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1.10 Input Factors and Output Productivity

It is a general economic knowledge that, in produc-
ing output, a firm needs a particular combination of
input factors (Nicholson and Synder, 2017). The ne-
oclassical production theory prevails two key factors
that directly affect output, namely labor and capital
(Moysan and Senouci, 2016). The two-input frame-
work is basically to assess the value-added of output,
as the input material is not included in the produc-
tion function. In analyzing total output, the four-
input framework is complete and provides a more
comprehensive analysis of the input factors (Hali-
cioglu and Ketenci, 2018). The current study adopts
the four-input analysis in examining output produc-
tivity. The hypothesis derived from the literature is:

H1: Each input factor (i.e., material, labor, capital,
energy) has a positive and significant impact on out-
put productivity.

1.21 Export, Import, and Productivity

The theoretical foundation for the relationship be-
tween trade (export and import) and firms’ produc-
tivity can be traced back to Krugman (1979) and
Helpman and Krugman (1985). In this early litera-
ture, trade increases the productivity of a firm
through the scale effect and selection effect (Gross-
man and Rossi-Hansberg, 2008). Export increases
the production scale and in turn, leads to the reduc-
tion of unit cost (Ottaviano et al., 2018). Import ena-
bles the product market to relocate the released fac-
tors of production to survival firms, which shows the
selection mechanism as the result of trade openness.

Empirical literature strengthens the theoretical
foundation by evaluating the trade impacts on firms’
productivity. Kapri (2016) justified the positive ef-
fect of trade liberalization on the productivity of
firms for Korea. A similar finding was provided by
Amity and Konings (2007) for Indonesian firms.
Topalova and Khandelwal (2011) also concluded the
positive effect of trade on firm productivity in India.
Based on these previous studies, this current re-
search develops the following hypothesis:

H2: Trade liberalization increases the output
productivity of local firms.

1.30 Foreign Ownership and Productivity of Firms

The idea of productivity effects from foreign di-
rect investment (foreign ownership) arises from the
groundbreaking paper of Caves (1974). This idea
was developed to the empirical studies to examine
the existence of these effects on local host-country
firms (Blomstrom and Kokko, 2003). The earlier
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empirical research focuses on cross-sectional data
due to the limitation on the availability of data (for
example, Sjoholm, 1999; Takii, 2005; Blalock and
Gertler, 2008). The current research on this area uti-
lizes the panel data of firms in a specific country.
Khalifah et al. (2015) examined the FDI effects on
local firm in Malaysia, Kim (2015) evaluated those
effects in South Korea, Liang (2017) pointed out the
Chinese firms, whereas Suyanto et al. (2014) Sari et
al. (2016), and Suyanto and Sugiarti (2018) analyzed
the FDI productivity effects in Indonesia.
From the theoretical foundation and the previous
empirical studies, the impact of foreign ownership
on firms’ productivity is hypothesized as follows:
H3: Foreign ownership has a significant positive
effect on output productivity

21 RESEARCH METHODS

Following the existing literature by Halicioglu
and Ketenci (2018) and Kapri (2016), this current
study extends the conventional neo-classical Cobb-
Douglass production function by incorporating trade
(export and import) and foreign investment as addi-
tional inputs. The simple augmented production
function when incorporating trade and foreign in-
vestment takes the form below:

Yie = f(Myt, Lit, Kig, Eie, X, IMe, FO_it) (1)
where Y, is the value of output for firm-I at time-t,
M;, 1s the value of the material used by firm-i at
time-t,

L; is an equivalent full-time worker of firm-i at
time-, K;, is the value of capital for firm-i at time-t,
E;. is the value of energy used in the production of
firm-1 at time-t, X;, is the percentage of export from
the total output, IM;, is the percentage of imported
material to total values of the material, FO, is a
dummy variable of foreign ownership that takes a
value 1 when the firm has foreign ownership or a
value of 0 when the firm has no foreign ownership.
The long-run relationship for the augmented produc-
tion function of equation (1) is expressed economet-
rically in logarithmic form as follows:
Vit = Bo + Pimir + Bol + Bak + Baeye

+BsXit + BsIMie + B7FOie + @i (2)
Where y;; is logarithmic of output value, m;, is loga-
rithmic of material value, [;, is logarithmic of num-
bers of workers, k;; is logarithmic of capital value,
e;; 1s logarithmic of energy value, ¢, is the stochas-

tic error term, and other variables are as previously
defined.
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The equation (2) was calculated under four
methods of analysis namely (1) Ordinary Least
Squared (OLS), (2) Generalized Least Squared
(GLS) Random Effect, (3) Maximum Likelihood
(ML) Random Effect, and (4) General Method of
Moment (GMM).

The data used in this research was 8,589 man-
ufacturing firms in Indonesia over the 2007 to 2013
period; therefore, the total observation was 60,123
firms. This balanced panel data was constructed us-
ing the six-step procedure as in Suyanto et al.
(2009), derived from the annual survey of large and
medium manufacturing firms conducted by the In-
donesian Central Bureau of Statistics (BPS).

3 RESULTS AND DISCUSSION

Table 1 presents the estimation results of equation
(2) under the OLS, GLS, ML, and GMM methods.
The sign of coefficients for each variable is the same
for the four methods. The magnitudes vary under the
four methods, but variations of the magnitudes are
small except for GMM results, which very large than
those in the other methods. The significant degree of
each variable is the same under the four methods,
except for Export (X) that has a lower degree of sig-
nificance under GMM (at alpha 10%, while under
the other methods are at alpha 1%). In general, all
variables are statistically significant influencing out-
put productivity.

The discussion of the estimation results was
based on the GLS Random method, in column 2 in
Table 1. As suggested in Wooldridge (2016), panel
data with large numbers of cross-sectional observa-
tion is valid under the GLS Random method. Other
methods were presented for robustness checks. In
addition, the partial significance test shows that all
variables are statistically significant at a high degree
of 99% under the four methods, except for the Ex-
port variable under GMM. Interpretation of the es-
timation results under the GLS Random method is
very much similar to other methods.

Table 1: Estimation Results of Augmented Production Equa-
tion under OLS, GLS, ML, and GMM
(Dependent Variable: Output)
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Cont.

k 0.0089***  0.0079***  0.0077***  0.0038***
(0.000) (0.000) (0.000) (0.002)

e 0.1791***  0.1875***  (0.1882***  (0.2201***
(0.000) (0.000) (0.000) (0.000)

X 0.0004***  0.0002***  0.0002***  0.0001*
(0.000) (0.000) (0.000) (0.061)

IM -0.0010*** -0.0009*** -0.0009*** -0.0003***
(0.000) (0.000) (0.000) (0.014)

FO 0.0011***  0.0007***  0.0006***  0.0002***
(0.000) (0.000) (0.000) (0.005)

Number 8,589 8,589 8,589 8,589

of Firms

Total 60,123 60,123 60,123 60,123

Observa-

tion

OLS GLS ML GMM
Common Random Random @)
Constant Effect Effect
(@) 2) (©)
Constant  1.4836***  1.8656***  1.9071***  (0.4135***
(0.000) (0.000) (0.000) (0.000)
m 0.5734***  (0.5038***  (0.4973***  (.2386***
(0.000) (0.000) (0.000) (0.000)
| 0.3326***  0.3595***  (0.3576***  (.2386***
(0.000) (0.000) (0.000) (0.000)

Source: Estimation results on the balanced panel data

Note: *** indicates significance at 99%, ** indicates signifi-
cance at 95%, and * indicates significance at 90%. The P-
values are in parenthesis.

Concerning the material input (m), it was found
that the coefficient is 0.5038 and significantly influ-
ences output at a 99% degree of confidence. The co-
efficient reflects the elasticity of material to output.
The value of 0.5038 was interpreted as an increase
in 1 percent material leads to an increase of output
for 0.5038 percent. The coefficient of labor (l) is
0.3595, showing the positive impact of labor on out-
put with the elasticity of 0.3595. The positive impact
of labor is statistically significant fewer than 99%
degree of confidence.

Capital had a positive and significant effect on
output, with the elasticity coefficient of 0.0089. The
other input variable of Energy (e) also had a positive
coefficient and significant in affecting the output of
the observed firms, with the elasticity coefficient of
0.1875. The sum of the elasticity coefficient of input
to output for the four factors indicates the increasing
return to scale in production.

The findings of the input coefficients are con-
sistent with the neoclassical production theory that
pinpoints input variables have positive impacts on
output, with the elasticity of input to output is less
than one for each input, as stated in Nicholson and
Synder (2017). The findings are also in line with
previous empirical studies on Indonesian manufac-
turing firms by Sari et al. (2016), Suyanto et al.
(2014), and Suyanto and Sugiarti (2018).

Moving to the external variables, the positive
and significant coefficient of export (X) presents a
positive impact of export on output. A 1 percent in-
crease in production export of a firm rises 0.0004
percent of its output. The finding of positive impact
of export on production is not surprising as the more
significant the percentage of output exported, the
higher the productivity of output, which supports the
arguments of Krugman (1979) and Helpman and
Krugman (1985) and corresponds to previous empir-
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ical studies by Amity and Konings (2007) and To-
palova and Khandelwal (2011).

In contrast, import (m) had a significant negative
impact on output. The increase in the percentage of
imported material leads to a decrease in the firm’s
output by 0.0009 percent. The result is similar to
Kapri (2016).

FDI that representing foreign ownership in a firm
had a positive and significant effect on output. This
finding is interpreted as the productivity impact of
FDI on local firms. Foreign ownership induces
output productivity in Indonesian manufacturing
firms. This result justifies the theoretical arguments
of Caves (1974) and Blomstrom and Kokko (2003)
and consistent with findings of previous studies
about Indonesia by Suyanto et al., 2014; Sari et
al.,2016; Suyanto and Sugiarti, 2018) and elsewhere
by Khalifah et al., 2015 for Malaysia; Kim, 2015 for
South Korea; Liang, 2017 for China.

4 CONCLUSION

This research explored the impact of inward-and
outward-looking factors on the output productivity
of Indonesian manufacturing firms. The total ob-
served firms were 8,589 over the 2007-2013 period.
Four distinctive methods of analysis, namely OLS,
GLS, ML, and GMM, were applied to the balanced
panel data. The results showed that the inward-
looking factor, either material, labor, capital, or en-
ergy, had a positive and significant impact on output
productivity, respectively. Export had a significant
positive effect on output, indicating the importance
of export in increasing productivity. Import had a
significant negative effect on output, suggesting the
disadvantage of using imported material in produc-
tion. Foreign ownership had a positive and signifi-
cant coefficient, implicating a productivity impact of
foreign ownership in Indonesian manufacturing
firms. The policy implication is twofold. Firstly, a
firm needs to have an outward-looking strategy in
increasing its productivity. Secondly, the firm policy
in increasing output productivity can be achieved
through export and foreign ownership. These two
policy implications for outward-looking strategy are
consistent with the current global environment and
the industrial revolution 4.0.

The authors would like to thank you The Ministry
of Research, Technology, and Higher Education
(Kemenristekdikti) of the Republic of Indonesia for
the funding, without implication the errors and
omission. The usual disclaimer applies.

Advances in Economics, Business and Management Research, volume 115

REFERENCES

Abdu, M. & Jibir, A. 2018. Determinants of Firms Innovation
in Nigeria. Kasetsart Journal of Social Sciences 39(3): 448-
456.

Amity, M. & Konings, J. 2007. Trade liberalization, intermedi-
ate inputs, and productivity: Evidence from Indonesia. The
American Economic Review 97(5): 1611-1638.

Blalock, G. & Gertler, P. J. 2008. Welfare Gain from Foreign
Direct Investment through Technology Transfer to Local
Suppliers. Journal of International Economics 74(2): 402-
421.

Blomstrom, M. & Kokko, A. 2003. The Economics of Foreign
Direct Investment Incentives’. In Foreign Direct Invest-
ment in the Real and Financial Sector of Industrial Coun-
tries. Springer: New York, pp 37-60.

Burger, A., Damijan, J.P., Kosteve, C. & Rojec, M. 2017. De-
terminants of Firm Performance and Growth during Eco-
nomic Recession: The Case of Central and Eastern Europe-
an Countries. Economic Systems 41(4): 569-590.

Caves, R. E. 1974. Multinational Firms, Competition and
Productivity in Host Country Markets, Economica
41(162):176-193.

Grossman, G.M. & Rossi-Hansberg, E. 2008. Trading tasks: a
simple theory of offshoring, American Economic Review
98(5): 1978-1997.

Halicioglu, F. & Ketenci, N. 2018. Output, Renewable and
Non-renewable Energy Production, and International
Trade: Evidence from EU-15 Countries, Energy 156(1):
995-1002.

Helpman, E. and Krugman, P. R. 1985. Market structure and
foreign trade: Increasing returns, imperfect competition,
and the international economy, MIT Press, Cambridge.

Kapri, K. 2016. Productivity, Firm Size and Trade Liberaliza-
tion in a Partner Country: Evidence from Korean Firm-level
Data, International Review of Economics and Finance
45(1): 572-583.

Khalifah, N. A., Salleh, S. M., & Adam, R. 2015. FDI Produc-
tivity Spillovers and the Technology gap in Malaysia’s
Electrical and Electronic Industries, Asia Pacific Economic
Literature, 29(1):142-160.

Kim, M. 2015. Productivity Spillovers from FDI and the Role
of Domestic Firm’s Absorptive Capacity in South Korean
Manufacturing Industries, Empirical Economics 48(2): 807-
827.

Krugman, P. R. 1979. Increasing returns, monopolistic compe-
tition, and international trade, Journal of International
Economics 9(4): 469-479.

Liang, F. H. 2017. Does Foreign Direct Investment Improve
the Productivity of Domestic Firms? Technology Spillo-
vers, Industry Linkages, and Firm Capabilities, Research
Policy 46(1):138-159.

Moysan, G. & Senouci, M. 2016. A Note on 2-input Neoclassi-
cal Production Functions. Journal of Mathematical Eco-
nomics 67(1): 80-86.

Nicholson, W. & Synder, C. 2017. Microeconomic Theory:
Basic Principle and Extension, Twelfth Edition, South-
Wester, Boston.

Ottaviano, G. L. P., Peri, G., & Wright, G. C. 2018. Immigra-
tion, Trade and Productivity in Services: Evidence from
U.K. Firms. Journal of International Economics 112(1):
88-108.

Sari, D. W., Khalifah, N. A. & Suyanto, S. 2016. The Spillover
Effects of Foreign Direct Investment on the Firms’ Produc-


https://link.springer.com/book/10.1007/978-3-540-24736-4
https://link.springer.com/book/10.1007/978-3-540-24736-4
https://link.springer.com/book/10.1007/978-3-540-24736-4

ATLANTIS Advances in Economics, Business and Management Research, volume 115

PRESS

tivity Performances, Journal of Productivity Analysis 46(2-
3): 199-233.

Sjoholm, F. 1999. Technology Gap, Competition, and Spillo-
vers from Foreign Direct Investment: Evidence from Estab-
lishment Data, Journal of Development Studies 36(1): 53-
73.

Suyanto, S., Bloch, H., & Salim, R.A. 2014. Which Firms Ben-
efit from Foreign Direct Investment? Empirical Evidence
from Indonesian Manufacturing. Journal of Asian Econom-
ics 33(1):16-29.

Suyanto, S. & Sugiarti, Y. 2018. Do Local Suppliers and Local
Buyers Benefit from Foreign Direct Investment? Evidence
from Indonesia. Advances in Social Science, Education,
and Humanities Research 186(1):220-223.

Takii, S. 2005. Productivity Spillovers and Characteristics of
Foreign Multinational Plants in Indonesian Manufacturing
1990-95, Journal of Development Economics 76(2): 521-
542.

Topalova, P., & Khandelwal, A. 2011. Trade liberalization and
firm productivity: The case of India, The Review of Eco-
nomics and Statistics 93(3): 995-1009.

Wooldridge, J. M. 2016. Introductory Econometrics: A Modern
Approach. Sixth Edition. South-Western Cengage Learn-
ing. Canada.

*Acknowledgment

"The authors would like to thank the Indonesian
Ministry of Research and Higher Education for the
research grant. The usual disclaimer applies for the
remaining errors and omissions in this paper"



