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ABSTRACT 

Foreign Direct Investment (FDI) takes an important role in the development 

process, especially in developing countries. The purpose of this study is to 

examine and analyze FDI spillover on the level of technical efficiency in the 

large and medium manufacturing industry in East Java. This study uses a 

time-varying stochastic frontier approach for firm-level panel data of the 

East Java manufacturing industry. The results show that all factors in this 

study affect the level of technical efficiency of large and medium industries 

in East Java. Variable foreign share, FDI horizontal spillover, and firm size 

have a positive influence on the technical efficiency of the industry. 

Whereas the variable FDI backward spillover, FDI forward spillover and the 

level of market concentration negatively affect the level of technical 

efficiency of the industry. Finally, it’s needed to build synergies and 

sustainable relationships between products produced by domestic and 

foreign firms. Thus, the presence of foreign firms in East Java could have a 

positive impact on improving the technical efficiency of the domestic 

industry both at the upstream and downstream levels. 
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Introduction  

Developing countries could be attractive destinations for international investors. 
Foreign Direct Investment (FDI) also takes an important role in the development process, 
especially in developing countries. Some important roles of FDI include: First, FDI provides an 
important source of funds for industrial development (Ni, 2011; Yin, 2010). Second, FDI can 
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increase industrial productivity in the host country through advanced production and 
management systems (Cheng, 2012; Jin and Tokunaga, 2007; Saggi, 2002; Ni, 2011; Yin, 2010). 
Third, the domestic industry may benefit from global market information and technology 
spillovers, and become more competitive in international markets (Lv and Huang, 2006).  

Apart from the potential benefits of having FDI above, there are also concerns that FDI 
will be able to cause negative spillovers in the development of domestic companies (Aitken 
and Harrison, 1999; Djankov and Hoekman, 2000; Görg and Greenaway, 2004; Konings. 2001). 
Other studies have shown that FDI can cause crowding out of domestic companies (De Backer 
and Sleuwaegen, 2003; Kosová, 2010). 

The role of FDI in Indonesia is greater than domestic investment. Total domestic and 
foreign investment in Indonesia in 2018 reached 721.3 trillion rupiahs. This figure is the 
accumulation of domestic investment which reached 328.6 trillion rupiahs and FDI which 
reached 392.7 trillion rupiahs (BKPM RI, 2019). East Java Province takes a quite large role with 
investment realization worth USD 1.33 billion. The total investment value is a combination of 
1,441 projects implemented in East Java during 2018. 

In terms of utilization, FDI in East Java is widely used for industrial purposes. This is 
evidenced by the data in 2018 which shows the dominance of the industrial business sector 
as the most sector financed by foreign investors in East Java. We can see the dominance of 7 
industrial sectors from a total of 11 business sectors funded by foreign investors in East Java. 
The seven industrial business sectors can attract investment of 13.27 trillion rupiahs (74.26%). 
While the other business sectors can attract investment of 4.6 trillion rupiahs (25.74%). 

Based on the descriptions above, we can understand that the important role of 
industry is also much in demand by foreign investors to invest in East Java. This requires the 
industry to be more advanced and efficient. Many researchers previously tried to find out 
how efficient the manufacturing industry was to provide a comprehensive analysis for 
decision-makers both by shareholders, managers, and investors (Soetanto, 2015). They 
examined the efficiency of various types such as the garment industry, manufacturing, 
agriculture, and retail. 

In 2014, large and medium industries in East Java had various levels of technical 
efficiency. Technical efficiency is related to the company's ability to produce at a certain level 
of output using minimum inputs at a certain technological level. The five types of industries 
that have the lowest level of technical efficiency are shown in the table below. 

 
Table 1: The Lowest Industrial Technical Efficiency Level in East Java, 2014 

No. ISIC Code Type of Industry Technical Efficiency 

1 10214 Fish Scavenging Industry 0,747 

2 10291 Salting / Drying Industry of Other Water Biota 0,764 

3 10221 Processing and Preservation Industry of Fish and Aquatic 
Biota (Non-Shrimp) in Cans 

0,775 

4 10297 Other Biota Water Cooling Industry 0,777 

5 10299 Other Processing and Preservation Industry for Other Water 
Biota 

0,785 

Source: BPS (2019) 

 
The five industries that have the lowest level of technical efficiency come from 

industries related to processing marine products such as fish and other types of aquatic biota. 
The five types of industries are classified as industries that are less attractive to foreign 
investors. Based on these data, there are indications that the absence of FDI in an industry 
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tends to lower the technical efficiency of the industry, of course by not ignoring other factors 
that can also affect the technical efficiency of the industry. 

Based on some backgrounds such as the development of FDI at the world level, 

Indonesia, and in East Java; the performance and important role of the industrial sector in 

East Java; as well as an overview of the technical efficiency of the industry in East Java, the 

analysis of the Effect of Spillover FDI on the Level of Technical Efficiency in the Large and 

Medium Processing Industries in East Java is interesting to do. 

Literature Review  

There are some points will be discussed in the literature review: production theory, 

the concept of technical efficiency, and foreign direct investment spillovers. 

Production Theory 

In the conventional production function, we know that the basic activity of any 
company is to change inputs into outputs. Economists are challenged to find out the choices 
made by the company in achieving this goal, but they want to avoid complicated discussions 
about the techniques used, therefore economists agree to build an abstract production model 
(Nicholson and Snyder, 2012). In this abstract model, the relationship between input and 
output can be formulated as follows: 

( , , , )Q f K L M E=  (1) 

Where: 
f =  The production function is to produce output in the form of q from several inputs 

such as K, L, M 
Q =  Firm output for certain goods in a certain period 
K  = Capital (for example machines) used in a certain period 
L = Labor 
M = Used material 
E = Energy 

There are some production functions in economics that developed year to year. 
Starting from the problem that there are no variables taken from measurement errors and 
statistical noise (in the Data Envelopment Analysis method), where all deviations from the 
frontier are assumed to be technical inefficiencies, then Aigner et al. (1977), and Meeusen 
and van den Broeck (1977) introduced the stochastic frontier production function in the form 
of: 

'qi x i vi ui= + −  (2) 

This production function contains a statistical random error element to indicate 
statistical noise. Statistical noise arises because of the accidental deletion of related variables 
from vector xi, as well as from error measurement and estimation related to the choice of 
functional form. That model is called the stochastic frontier production function because its 
output value is limited by stochastic variables. Variable vi can be both positive and negative, 
so the stochastic frontier output value can vary according to the deterministic part of the 
model (Battese and Coelli, 1992; Khumbhakar, 1990). 

In economics and econometrics, the Cobb-Douglas production function is a specific 
functional form of the production function which is widely used to describe the technological 
relationship between two or more inputs (usually capital and labor) with the amount of 
output that these inputs can produce. The Cobb-Douglas production function was developed 
and tested against statistical evidence by Charles Cobb and Paul Douglas from 1927-1947 
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(Cobb and Douglas, 1928). The Cobb-Douglas production function can also be used in many 
applications because of its linear nature in the form of logarithms (Nicholson and Snyder, 
2012). This can be written in the following equation : 

 
lkAq lnlnlnln  ++=  (3) 

 
The constant α is the output elasticity associated with capital input, while β is the 

output elasticity related to labor input. Both constants can be estimated from actual data, 
and the estimation can be used to measure the level of returns to scale (by adding α + β) and 
other purposes. 

The next production function is Translog. The translog production function provides 
several advantages (Paveslescu, 2011): 1) Unlike the Cobb-Douglas function, the translog 
function does not use assumptions such as perfect substitution between factors of production 
or perfect competition in the factor market (Klacek et al., 2007); 2) The concept of the translog 
production function permits a linear relationship between output and factors of production 
which are taken into account moving to a non-linear relationship; 3) The translog production 
function can be used for the second-order approach of homogeneous linear production, 
estimation of Allen elasticity substitution, estimation of production frontier or measurement 
of the dynamics of the total factor productivity. If we use four factors, the translog production 
function can be written as follows : 

 
2 2

2 2

ln ln ln ln ln ln ln ln

ln ln ln ln ln ln ln ln

ln ln ln ln ln ln

K L M E KK LL
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Y A K L M E b K b L
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   = + + + + + + +

+ + + + +

+ +

 (4) 

Where: 
A  =  Total Factor Productivity 
K  =  Capital 
L =  Labor 
M = Material 
E = Energy 
Y = Output 

The translog production function is used as a reference model and will be tested with 
various production functions such as : Hicks-neutral technological progress, no technology 
progress, Cobb-Douglas and no inefficiency effect. The Hicks-neutral technological progress 
production function is used when there is an interaction of input coefficients with time equal 
to 0 (βkt = 0). The production function of no technology progress is used when the time 
coefficient is equivalent to 0 (βt = βtt = βkt = 0). The Cobb-Douglas Production Function is 
used when the input coefficient is equal to 0 (βkl = βkt = βt = βtt = 0). Whereas the production 
function of no inefficiency effect is used when the coefficient of the inefficiency function is 
equal to 0 (γ = δ0 = δm = 0), where γ is a variant of the inefficiency function. If γ = 0, then the 
conventional production function with the exogenous variables involved in the model will be 
eliminated. 

The Concept of Technical Efficiency 

Technical efficiency is the ability of a company to obtain maximum output from the 
use of a set (bundle) of inputs. Technical efficiency is related to a company's ability to produce 
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on an isoquant frontier curve. Another definition shows that technical efficiency is the ability 
of a company to produce at a certain level of output by using minimum inputs at a certain 
technological level (Coelli et al, 2005). The technical efficiency of production by firm i in year 
t can be written as follows: 

)exp(
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The equation above shows that technical efficiency is measured based on the ratio 

between realized output (𝑦𝑖𝑡) and the maximum potential output that is possible to be 
produced (�̂�𝑖𝑡). Therefore, the value of technical efficiency will vary between 0 and 1. The 
most efficient company or can be said the best-practice firm has a value of technical efficiency 
equal to 1, while less efficient companies have a value of technical efficiency below 1. 

Foreign Direct Investment Spillovers 

According to the OECD (2009), to determine a company said to be a foreign company 
can use a threshold value of the percentage of ownership on foreign assets. All companies 
which have a percentage of foreign assets of at least 10% will be considered as foreign 
companies. However, in this study, the foreign ownership variable is not measured using a 
threshold value but is measured using a dummy variable and can be denoted as follows: 

FORit = 1 if firm i at time t has a share of foreign ownership of any percentage 
 = 0 if others 
Many theoretical arguments indicate that the externality of FDI can not only increase 

the productivity of domestic firms through technology but also can increase firm efficiency. 
The presence of FDI can help domestic firms to apply the latest technology to make 
sophisticated products more efficient. Not only that, but the presence of FDI can also 
stimulate domestic firms to learn about the management of foreign firms to achieve optimal 
production scale. Increased productivity gained from the presence of foreign firms in line with 
the benefits of technology. Firms in developing countries are often less innovative when 
compared to foreign firms from developed countries, therefore the presence of foreign firms 
can also inspire local firms to develop their research and development (R&D) activities 
(Cheung et al, 2004). This will help domestic firms to innovate. 

Increased productivity gained from the presence of FDI can be channeled in two ways: 
the intra-industrial productivity spillover and the inter-industrial productivity spillover 
(Javorcik, 2004; Girma et al, 2009; Lin et al, 2009; Keller, 2009; Bwalya, 2006). If the presence 
of foreign firms can encourage the productivity of domestic firms in the industrial sector, then 
the spillover is considered as horizontal spillovers. Besides that, if their presence can increase 
the productivity of domestic firms outside the industrial sector, then the spillover is called 
inter-industrial spillover. 
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The equation of horizontal spillover can be written as follows: 







=

itji

ititji

jt
Y

YFSh
HSpill

*
 (6) 

HSpill  = Horizontal overflow effect 
FSh  = Total share from foreign investors 
Y  = Output 
i  = Company i 
j  = Type of industry j 

ij  = A company i in industry j 
t  = Time 

In addition to horizontal spillover, the impact of FDI entry is the presence of vertical 
(inter-industry) spillover. This type of impact will arise when foreign firms have links with 
upstream and downstream industries in the host country (Rodriguez-Clare 1996; Javorcik 
2004; Blalock and Gertler 2008; Sharma et al, 1998). Domestic firms in the local market that 
have foreign firms as buyers of intermediate inputs that are produced, will have a backward 
spillover effect. Meanwhile, domestic firms in the local market that have foreign firms as their 
suppliers of intermediate inputs, will have a forward spillover effect. The equation of both 
spillovers can be written as follows: 

=
k

jtkljt HSpillbBSpill *  (7) 

bkl  =  The amount of industrial output k demanded by an additional unit of 
industrial    output l produced 
bkl*HSpilljt  =  Intermediate product each element of Bkl and the degree of connectedness 
of the    presence of foreign investment (to measure the derivative demand from the 
    presence of foreign investment for industrial output k) 
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bkl   =  The number of demand for industrial output k used as input to produce a 
unit of    industrial output l 

The Input-Output table in this study is used to measure the forward and backward 
spillover effects of foreign direct investment, especially the Leontief inverse matrix that 
displays both direct and indirect linkage effects (inter-sectoral linkages). The measurement of 
vertical linkage in this study refers to research conducted by Kohpaiboon (2009). The research 
is different from Javorcik (2004) and Blalock and Gertler (2008) where the vertical linkage 
proxy only shows direct linkages. 

Inter-industry linkage is calculated based on the Leontief inter-industry accounting 
framework as follows: 
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The solution for X : 
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X  = Column vector of total gross output 
Ad =  Domestic input-output coefficient matrix 
[akl]  = Domestic input-output coefficient element matrix 
Yd  =  Column vector of domestic demand on domestic product 
E  =  Export demand column on domestic product 
[bkl]  =  Domestic Leontief inverse matrix 

The domestic Leontief inverse matrix (bkl) will show direct or indirect (inter-sectoral) 
links in the measurement process. The matrix will show the total units of output needed, both 
directly and indirectly, from all sectors when the demand for industrial products increases by 
one unit. 

In addition to FDI spillovers, the authors add two other factors to examine their effects 
on technical efficiency. These factors are the level of market concentration and firm size. The 
level of market competition can affect the efforts of managers and workers in developing 
their firms. Managers and workers in firms on the monopoly market will have a lower level of 
hard work than firms in a perfectly competitive market. Therefore, the competition will make 
firms to be more efficient (Sari et al., 2016). The competition will also increase productivity 
and the emergence of new innovations. 

Measurement of the level of market competition can use HHI. The measurement of 
the market competition level of industry j at time t can be written as follows: 


=

=
n

i

itjt sHHI
1

2  (11) 

HHIjt  =  The market concentration of industry j at time t 

𝑠𝑖𝑡
2   =  Market contribution from each firm 

Studies on firm size have been carried out by many experts, one of them Coase (1937), 
which raises the question of how firm size can affect resource allocation within the firm. Firm 
size variables will also be included in the model in this study. Based on several studies such as 
Moulton (1990) and Kohpaiboon (2009), firm size in the model influences industry effects, 
especially when using industrial samples and using aggregation. In this study, firm size is 
measured using the output of firm i divided by the output of industry j at time t. 

Data and Research Methods 

The main variables used in the frontier production model consist of output and input 
variables. The output variable is a proxy of overall total output. This variable refers to the total 
value of output produced by the firm in a particular year. Input variables in the form of capital 
are measured by calculating the value of fixed assets, such as: land and buildings, company 
machines, and assets in the form of vehicles. While the input variable in the form of labor is 
measured by calculating the amount of labor used. The input variable in the form of material 
is the total cost of local and imported raw materials used during the production process. 
Meanwhile, input variables in the form of energy are measured based on the amount of 
company spending on the use of fuel oil, gas and electricity. 

Material input and output, energy, and capital stock expressed in terms of currency in 
units of thousands of rupiah. Therefore it is necessary to convert the value of the currency to 
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its true value. The total value of inputs and outputs is converted using the Wholesale Price 
Index (WPI) published by BPS using a constant price in 2005. While the value of imported 
materials is also adjusted by referring to the currency exchange index. In addition to the input 
and output variables, there are other variables that are also counted in this study, such as 
foreign share, FDI horizontal spillover, market structure, and firm size. Other variables 
obtained from the calculation results by combining Large and Medium Industry Data with 
Input-Output Table data are the variable FDI backward spillover and FDI forward spillover. 

The used data in this study are secondary data obtained from the 2008-2014 Large 
and Medium Industry Survey conducted by the Central Statistics Agency (BPS). This survey 
was conducted using the census method involving all large and medium industrial companies 
in Indonesia. From the national scale data, the writer limits the focus of research on large and 
medium industries in East Java. This study also uses input-output table data with base years 
2005 and 2010. This is done because of the vulnerable time of industrial data used is from 
2008 to 2010. For industrial data in 2008 and 2009, the writer used the data input-output 
table for the base year 2005, while for industrial data from 2010 to 2014 the writer used the 
input-output table data for the base year 2010. 

This study uses a time-varying stochastic frontier production function for panel data 
that focuses on the influence of FDI variables. These variables make it possible to influence 
the firm's technical efficiency and are closely related to the environment in which the 
production process is carried out. The theoretical argument states that the benefits derived 
from the existence of FDI are not only technological benefits but also increase the value of 
the company's production efficiency. The way to combine these variables into a stochastic 
frontier approach is to add FDI variables to the production function and the inefficiency 
function. 

Besides, this study also uses a hypothesis test to determine which production function 
is most appropriate for interpretation. The main production function to be tested is the 
translog production function, while the other production functions that will also be tested 
are: Hicks-neutral technological progress, no technology progress, Cobb-Douglas, and no 
inefficiency effect. The selection of production functions is using the Frontier 4.1 application 
through the likelihood ratio (LR) approach. The LR test considers the λ parameters obtained 
through calculations: 

 )()(2 10 HH  −−=  (12) 

Where: 
λ(H0) = The value of likelihood log function on the null hypothesis 
λ(H1) = The value of likelihood log function on the alternative hypothesis 

After obtaining the value, the parameter λ is compared to χ2 with the degree of 
freedom equal to the number of parameters involved in the restriction. If the calculated λ 
likelihood calculation results are greater than χ2 tables then H0 is rejected or in other words 
accept H1. 

This research hypothesis is used to determine the effect of FDI spillover variables and 
other control variables (foreign share, market structure, and firm size) on the level of technical 
efficiency of large and medium manufacturing industries in East Java. Therefore, based on the 
background, problem formulation, objectives, and theoretical basis explained in the previous 
chapters, this research has the hypothesis "foreign share, FDI horizontal spillover, FDI 
backward spillover, FDI forward spillover, market structure, and the firm size affects the level 
of technical efficiency of large and medium manufacturing industries in East Java." 
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Finding and Discussion 

After conducting the testing process to select the form of the production function to 
be used, the results show as follows: 

Table 2: Estimation Result of Translog Stochastic Frontier Production Function and 
Translog’s Sub Models 

Model λ λ 2 Conclusen 

Hicks Neutral -15561,61 13,277 Ho Rejected 

No Tec Progress -15561,61 16,812 Ho Rejected 

Cobb-Douglas -15561,61 23,209 Ho Rejected 

No inefficiency 1322,7823 20,972 Ho Rejected 

 

After comparing the parameters λ with χ2 at the same degree of freedom as the 
number of parameters involved in the restriction, the λ likelihood calculation results are 
smaller than χ2 tables. Therefore the four translog sub-models are not used or in other words, 
H0 is rejected. This confirms that the translog function is an appropriate function used in this 
study. 

Large and medium industries in East Java (2008 to 2014) have varying levels of 
technical efficiency. Its development has also fluctuated from year to year shown in the 

graph below. 

 

Figure 1: Development of Average Value of Industrial Technical Efficiency 
Year 2008-2014 

Source: BPS, 2019 

If we observe the picture above, the average value of the best level of industrial 
technical efficiency was achieved in 2013 which reached 0.957, while the lowest value 
occurred in 2010 which only reached 0.904. This indicates that industrial firms in 2013 were 
able to manage their resources more efficiently than in 2010. Industrial firms in 2013 were 
more able to optimize inputs to be output so that not too many resources were wasted. 

0,951

0,94

0,904

0,937 0,937

0,957

0,932

0,86

0,88

0,9

0,92

0,94

0,96

0,98

2008 2009 2010 2011 2012 2013 2014



JDE (Journal of Developing Economies) Vol. 5 No. 1 (2020): 6-20 

 

15 
 

 
Figure 2: The Most Efficient and Most Inefficient Industrial Types 

Year 2008-2014 
Source: BPS, 2019 

 
The three types of industries that had the highest average value of technical efficiency 

during 2008-2014 were occupied by the Power Plant Machinery Industry, the Locomotive and 
Carriage Industry, and the Other Electrical and Electronic Cable Industry. These three types of 
industries outperformed other types of industries because they managed their resources in 
the most efficiently. In contrast, the Batik Industry, Fish Scavenging Industry, and Other 
Aquatic Biota Salting Industry are the three types of industries with the lowest average 
technical efficiency. This indicates that the three types of industries are less efficient in 
managing their resources compared to other types of industries. 

In carrying out hypothesis verification, each independent variable is tested by 
comparing the value of the the t ratio with t table. The critical values used to test the t ratio 
are 2.34 at a significance level of 1%; 1.62 at the significance level of 5%; and 1.28 at a 
significance level of 10%. The testing results of the simultaneously estimated inefficiencies 
model are displayed in the table below. 

Table 3: Results of Estimation Models of Inefficiency Effects on 
the Translog Production Function 

Variable Coefficient Standard Error t-ratio 

Constant 0,102 0,004 27,055 

K 0,127 0,002 79,356 

L 0,140 0,002 57,833 

M 0,573 0,002 268,481 

E 0,200 0,002 103,917 

KK -0,030 0,001 -23,057 

LL 0,022 0,003 7,863 

MM 0,207 0,003 71,254 

EE 0,118 0,004 30,079 

KL 0,012 0,002 7,302 

KM -0,012 0,002 -7,739 

0,991

0,861

0,991

0,867

0,99
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Variable Coefficient Standard Error t-ratio 

KE 0,038 0,002 22,795 

LM -0,052 0,002 -23,798 

LE 0,013 0,002 5,574 

ME -0,162 0,003 -54,253 

T -0,007 0,001 -9,022 

TT -0,041 0,001 -39,647 

KT 0,009 0,001 13,956 

LT -0,007 0,001 -7,029 

MT -0,001 0,001 -1,403 

ET -0,006 0,001 -6,428 

Constant 0,125 0,003 36,374 

Fsize -0,523 0,014 -36,617 

HHI 0,275 0,014 20,076 

FOR -0,005 0,004 -1,392 

Hspill -0,389 0,015 -26,584 

Bspill 0,002 0,001 2,029 

Fspill 0,010 0,001 9,189 

 

On the foreign share variable, the value of the t ratio is - 1.392. This value is smaller 
than t table at the 10% significance level. This means that the presence of foreign share affects 
the level of industrial technical efficiency. The existence of a negative coefficient (-0.005) 
indicates that foreign share will reduce the value of technical inefficiency or in other words a 
positive effect on the industrial technical efficiency in East Java. 

The result above is following the results of research conducted by Khalifah and Talib 
(2008) and Darmawan (2016) which state that foreign investment in a firm has a positive 
influence on technical efficiency. Firms that have a percentage of foreign ownership have a 
higher value of technical efficiency because they have better knowledge and production 
techniques, more sophisticated technology, and greater assets. 

On the FDI horizontal spillover variable, the value of the t ratio is - 26.584. This value 
is smaller than t table at a 1% significance level. This means that the presence of FDI horizontal 
spillover affects the level of industrial technical efficiency. The existence of a negative 
coefficient (-0.389) indicates the presence of FDI horizontal spillover will reduce the value of 
technical inefficiency or in other words a positive effect on the industrial technical efficiency 
in East Java. 

That result is in line with research conducted by Nguyen, et al. (2008) and Darmawan 
(2016). The study concluded that the presence of FDI horizontal spillover would improve 
industrial technical efficiency. The benefit of the FDI horizontal spillover is the positive 
externalities in the form of knowledge that can enhance domestic industrial product 
innovation. Besides, the presence of foreign firms will also increase competition in the 
domestic and international markets, thus encourage domestic firms to innovate continuously 
and achieve efficient production levels. 

On the FDI backward spillover variable, the value of the t ratio is 2.029. This value is 
greater than t table at the 5% significance level. This means that the presence of FDI backward 
spillover influences the level of industrial technical efficiency. The existence of a positive 
coefficient (0.002) indicates an FDI backward spillover will increase the value of technical 
inefficiency or in other words negatively affect the industrial technical efficiency in East Java. 
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The results above are following what has been studied by Sari, et al. (2016) which 
states that the negative effect of FDI backward spillover can occur if intermediate goods 
produced by local industry are not widely used by foreign firms as input for their raw 
materials. In this study, FDI backward spillover harms the industrial technical efficiency in East 
Java. This indicates that the greater demand for goods from foreign firms to the domestic 
upstream industry will reduce the value of the technical efficiency of the domestic industry. 
In other words, the domestic upstream industry has become increasingly inefficient by the 
entry of foreign firms. 

On the FDI forward spillover variable, the value of the t ratio is 9,189. This value is 
greater than t table at a 1% significance level. This means that the existence of FDI forward 
spillover will affect the level of industrial technical efficiency. The existence of a positive 
coefficient (0.01) indicates the FDI forward spillover will increase the value of technical 
inefficiency or in other words negatively affect the industrial technical efficiency in East Java. 

In line with Sari's research, et al. (2016) which states that the negative effect of FDI 
forward spillover can occur if goods produced by foreign firms are not widely used by 
domestic firms as inputs for their raw materials. In this study, the FDI forward spillover harms 
the technical efficiency. This indicates that the greater production of foreign firms that will be 
used by the domestic downstream industry will reduce the value of the technical efficiency 
of the domestic industry. In other words, the domestic downstream industry has become 
increasingly inefficient to manage its resources by the entry of foreign firms (Markusen and 
Venables, 1999).  

On the market structure (HHI) variable, the value of the t ratio is 20.076. This value is 
greater than t table at a 1% significance level. This means that the market structure affects 
the level of industrial technical efficiency. The existence of a positive coefficient (0.275) 
indicates the greater market structure will increase the value of technical inefficiency or in 
other words negatively affect the industrial technical efficiency in East Java. 

The results above are not following research conducted by Baten, et al. (2010) and 
Darmawan (2016). In both studies stated that the higher level of market concentration 
indicates that industrial output is increasingly focused on a particular firm. This can force 
other firms to make new products that are better and more efficient. This is not in line with 
large and medium industries in East Java. The higher level of market concentration will reduce 
the efficiency of the firm so that it becomes less efficient in managing its resources. In other 
words, if industrial output spreads evenly to many firms it will increase the technical efficiency 
of these firms. 

On the firm size variable, the value of the t ratio is -36,617. This value is smaller than 
t table at a 1% significance level. This means that the firm size affects the level of industrial 
technical efficiency. The existence of a negative coefficient (-0.523) indicates the greater firm 
size will reduce the value of technical inefficiency or in other words a positive ho on the 
industrial technical efficiency in East Java. 

The discussion above is in line with research conducted by Margono and Sharma 
(2006). Their research states that companies that have a larger size indicate that the firm can 
optimize the use of its resources. The larger size of a firm, the more efficient it will be to use 
its existing resources. 
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Conclusion 

From 2008 to 2014, the average value of the technical efficiency levels on large and 
medium industries in East Java was best achieved in 2013 which reached 0.957, while the 
lowest average value occurred in 2010 which only reached 0.904. In terms of industry types, 
3 types of industries that had the highest average value of technical efficiency during 2008-
2014 were occupied by the Power Plant Machinery Industry, the Locomotive and Carriage 
Industry, and the Other Electrical and Electronic Cable Industry. In contrast, the Batik Industry, 
Fish Scavenging Industry and Other Aquatic Biota Salting Industry are the three types of 
industries with the lowest average technical efficiency. 

All factors in this study affect the level of technical efficiency of large and medium 
industries in East Java. Variable foreign share, FDI horizontal spillover, and firm size have a 
positive influence on the technical efficiency of the industry. Whereas the variable FDI 
backward spillover, FDI forward spillover, and the level of market concentration negatively 
affect the level of technical efficiency of the industry. Based on these results, it’s needed to 
build synergies and sustainable relationships between products produced by domestic and 
foreign firms. Thus, the presence of foreign firms in East Java could have a positive impact on 
improving the technical efficiency of the domestic industry both at the upstream and 
downstream levels. 
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