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Abstract: China has gradually become an important world investor with the implementations
of its “Going Global” and “Belt and Road” strategy initiatives. Indonesia is the world’s largest
archipelagic country, and has the largest economy of the ASEAN (Association of Southeast Asian
Nations). Therefore, Indonesia is an important node for China’s implementation of its “Belt and
Road” initiative. However, the existing research results regarding China’s OFDI (Outward Foreign
Direct Investment) in Indonesia have indicated that little focus has been placed on the distribution
patterns and determinants at the provincial levels. In this study, spatial analysis and mathematical
statistics methods were used to analyze the temporal and spatial pattern evolution characteristics
of China’s OFDI in Indonesia for the period ranging from 2006 to 2016. Also, the mechanism of the
pattern evolution was quantitatively identified. The results obtained in this research study indicated
the following: (1) China’s OFDI in Indonesia was observed to be characterized by fluctuations in
investment amounts and rising numbers of investment projects, also, the investment amounts and
number of projects were spatially dispersed; (2) the overall spatial evolution of China’s OFDI in
Indonesia was found to be characterized by certain patterns, such as “west higher than the east, and
south higher than the north” patterns. Moreover, the direction of the investment gravity center was
determined to be obviously distinct during different periods; (3) high-level investments were found
to be focused in only a few provinces, meanwhile, the majority of the provinces continued to be
in a low-level stable state of investment from China; (4) this study’s OLS (Ordinary Least Square)
regression and step-wise regression models revealed that institutional factors, political relations, and
human resources were the most important factors which had affected China’s OFDI in Indonesia
during the study period.
Keywords: OFDI; spatial center of gravity; trend surface; spatial patterns; Indonesia

1. Introduction
The Ministry of Commerce of the People’s Republic of China defines China’s Outward Foreign
Direct Investment (OFDI) as economic activities in which Chinese companies or groups invest in
foreign countries, Hong Kong, Macao, and Taiwan. These investments may take the form of cash,
real products, intangible assets, and so on. Also, the OFDI regards controlling the operation and
management rights of these foreign (overseas) enterprises as the core [1]. In 2000, China first proposed
a “going global strategy”. In 2006, China’s eleventh five-year plan fully reflected the “going global
strategy”. In 2013, Chinese General Secretary Xi Jinping proposed the programs of the “Silk Road
Economic Belt” and the “21st-Century Maritime Silk Road”, respectively. In 2015, China promulgated
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the “Vision and Action to Promote the Construction of the Silk Road Economic Belt and the 21st
Century Maritime Silk Road”. Under this context, Chinese enterprises actively responded to the
strategy of the state and launched investment activities abroad. Both domestic and foreign markets
and resources were used to launch Chinese products and services to the world. By the end of 2017,
China’s OFDI stock totaled 18,000 billion dollars, which was considered the second highest ranking in
the world [2].
The motives and the purpose of the “Belt and Road” initiatives reduced the resource-seeking
motivation and boosted the market-seeking motivation of China’s OFDI [3]. Promoting economic
integration in a large geographical coverage and economic size through the “Belt and Road” has
emerged an important new economic point of view and it also contributes to the development of the
world [4]. Since the implementation of this policy by the Chinese government, the OFDI in the Belt
and Road region has increased significantly, and among these regions, the ten countries of ASEAN
(Association South East Asian Nation) attract more than fifty percent of the OFDI stock of the total
Chinese investment [5]. Before the “Belt and Road” initiatives were launched by the year of 2013,
the ASEAN countries had already become a target for China and other developed countries to invest,
where most of the capital is invested in the services sector (finance, real estate and trade) and in
manufacturing [6].
Indonesia is the world’s largest archipelagic country, and has the largest economy of the ASEAN.
Therefore, Indonesia is an important node for China’s implementation of its “Belt and Road” initiative.
Furthermore, Indonesia is prospected as one of the top four of multinational enterprises (MNEs)
host economies country for 2017–2019 [7]. Natural resources are very varied, the potential of the
market with a large population, fairly competitive labor costs, bureaucratic reforms are constantly
echoed by the government. Moreover, a higher level of openness has increased the attractiveness of
foreign investment in Indonesia [8]. Until 2030 Indonesia has three major challenges, such as labor
productivity, the uneven economic growth distribution, and the infrastructure bottlenecks [9].
Indonesia’s ambition to become the “Global Maritime Fulcrum” will be in line with the interests
of the “Belt and Road” program, which has both direct and indirect implications and impacts on
economic interests between China and Indonesia [10]. In fact, Chinese investments are mostly in the
maritime silk road countries [3]. Leitao discovered that there is a positive correlation between FDI
(Foreign Direct Investment) and bilateral trade promoting the economic growth in host countries [11].
In different research Najaf and Ye explain that in the short term there is no relation between FDI and
economic growth, but in the long term there is a little value FDI influence to GDP [12].
The “Belt and Road” policy invited many researchers to conduct research in China’s OFDI,
regarding the trend, impact, determinant, and so on. However, very limited study has been conducted
to understand the spatial and determinants of Chinese investment in Indonesia as one of the key
countries of the “21st-Century silk maritime road” program. This paper was developed to fill the
gap of the information about the spatiotemporal distribution of Chinese investment spread across
all of the Indonesian provinces, and the determinant factors influencing Chinese investment location
choices. Furthermore, some scholars have studied FDI in Indonesia with firm as research units. In this
study, based on the Indonesian provinces, the temporal and spatial evolution of China’s OFDI in
Indonesia, along with the influencing factors, were explored in order to provide certain references for
Chinese enterprises to invest in Indonesia. In addition, the goal of this study was to provide some
guidance and potential applications for China’s OFDI policies in the context of the “Belt and Road”
strategy initiative.
2. Literature Review
The key factors of FDI theory has been discussed in previous research such as Dunning’s theory
which holds owner-specific advantages, international-specific advantages and location advantage as
sufficient conditions for multinational enterprises to invest abroad [13]. Dunning’s theory is a key
point for many researches conducting FDI in many countries [14,15]. Previous and recent researches
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have concluded that the agglomeration effects of Chinese investment in host countries are hard to deny,
since the motivation and investment layout of Chinese enterprise is influenced by the existence of
their fellow enterprises that already established [5,16,17]. Sánchez-Martín et al. [18] summarized three
other theories beyond Dunning’s theory. The first is the neoclassical economy, where low capital and
labor ratio as a key point the determinant of FDI. The second is the horizontal and vertical approaches
which explain different reasons of FDI: resource-seeking activities, local market, and the cheaper factor
prices. The last theory is the emergence of risk diversity, where the theory focused on political and
economic risk.
2.1. Institutional Factors
Research conducted in Latin America has discovered that the public institution plays an important
role in stability policy and influences the decision to attract FDI [18]. Empirical evidence has shown us
that the FDI in Indonesia doesn’t spread spatially; infrastructure development in the province area
and smaller size of local government institutions have a strong relationship to attracting FDI [19,20].
Kang [21] also concluded in his research that there is negative impact between economic freedom and
institutional distance to the FDI. These conditions are different with FDI in developed countries such
as in Europe, where strong institutions and an open market become a good combination to attract
investment [22]. It is interesting to note that investors from Japan and US are more attracted by low
production costs and producing exports factors, while Chinese investors more often invest in provinces
for local market factors [17,23].
Demir [24] conducted research by using 134 countries’ data and found that institutional
development has less significance to attract the FDI in the north–south or south–south bilateral
cooperation countries. Furthermore, in the south–south FDI flow might be harmful to the development
of local institutions, particularly in natural resource-rich countries. Uddin’s [25,26] research by using
multivariate OLS (Ordinary Least Square) regression in Pakistan found that institutional factors
contribute to attracting FDI significantly. Meanwhile in Arab countries institutional quality and
country risk are important factors in determining inward FDI [27].
2.2. Political Relations
Analyzed by using Extreme Bound Analysis Chaneriga et al. [28] in their research found that
geopolitical determinants have a relationship with inward FDI. Meanwhile, evidence from Pakistan
shows that a strong political environment in the host country has a negative effect on attracting
FDI [25].
In Tanzania, the Chinese firm successfully spillovers built their legitimacy which was moderated
by media, historical ties and the distance between two countries [29]. Some recent researchers have
discovered that the political risk does not interfere with the Chinese investors or other investors to
invest in the host country [16,21,30–32]. This is in contrast with the earlier research that lower political
risk attracted more investment while lower financial risk is in the opposite position [33].
A bilateral relationship between the two largest countries in East Asia (China and Indonesia)
already has been established since Mao’s China’s former president and Soekarno, the Indonesian
former president. However, the cold war contributes significant gap in the term of economic linkages
between the two countries [10]. Although in the past the economic relationship between these two
countries was not in good condition due to political reasons, since China joined the world trade market,
an opportunity was opened to develop an economic relationship and ignore the political problems in
the past [34]. Good political relations between the home country and the host country can require less
experience before FDI, and can significantly increase the probability of the home country enterprise
investing in the host country [35].
Baycan et al. [36] emphasized that international friendship cities have shifted from the “reciprocal
stage” of providing communication activities to the “economic stage” of a close business relationship,
thus giving multinational enterprises new ownership advantages and reflecting the inter-state political
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relations influence over OFDI. Wang’s use of the number of sister cities proves that the sister city
is conducive to the political interaction between the two cities, building a development platform
for direct investment enterprises, providing consulting services, and assisting enterprises to actively
explore the market [37].
2.3. Economic Development Level
Existing research results show that various factors play a role in China’s foreign investment
layout such as the level of economic development and market of host countries. The host country’s
institutional environment constitutes the implementation criteria of social stability and order, and the
economic system can fully reflect the economic regulation and rules of a country directly affecting the
difficulty of business activities and operating costs. Multinational enterprises entering specific foreign
markets must first consider whether they can adapt to their market system [38]. Soumaré [39,40] in his
research found that economic growth in North Africa has strong correlation with FDI.
Evidence from Europe shows the Economic Freedom Index, FDI and the component of GDP
has a long run relationship [41]. Khaliq and Noy [42] has conducted research into the relationship
between FDI and economic growth factors, and showed evidence that except in mining and quarry
factors, other factors have a positive correlation. By using the OLS regression model Nurrachmi [43]
conducted the causality between FDI inflow and GDP growth in the period of 1970–2010 in Indonesia,
and discovered there is a positive causality between FDI and GDP growth.
2.4. Openness Level
Wacker [44] has conducted research about the impact of Multi-National Corporations (MNCs)
and their FDI in fifty developing countries, and there is no empirical evidence that MNCs have a
negative influence on the export prices ofdeveloping countries. While Morrison [45] in his report about
China’s economic rise explained that the level of openness and the degree of investment facilitation
area has a significant positive effect on China’s foreign investment. Interesting evidence suggests that
FDI has led to a decline of export value in the short term, but in the long run, the value of exports has
increased significantly. [46,47]. However, it is still difficult to find research related with FDI from a
specific country such as China.
2.5. Human Resources
Human capital of the host country is one of important factors that influences the FDI. One of
the evidences is that in China, the availability of human resources and future demography are key
factors which influence the decision of foreign investors to invest [48]. As China’s domestic labor costs
continue to increase, foreign investment motivated by lower labor costs will gradually increase [49].
By using a number of macro-economic variables, spatially-correlated confounding factors and studying
the effect of minimum wage on FDI, Fan et al. [50] concluded the increase of minimum wage in China
can account for 32.3% of the increasing OFDI. Empirical evidence has significant correlation that
foreign firms in Indonesia pay higher wages for labor compared to local firms, and the existence of
more foreign firms in a province has raised the level of wages in a region [51].
3. Data and Research Methods
3.1. Data
This section introduces the dependent variable and six categories of explanatory variables,
including investment convenience, human resources, economic development, openness level,
institutional factors and political relations. Variable symbol, description, and data sources are shown
in Table 1.
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Table 1. Model variables and data sources.
Variable Name

Variable
Symbol

Variable Description

Data Sources

Dependent variable

Indonesian Coordinating
Investment Board

ED

Electricity distribution in Indonesian
provinces (GWH)

The Indonesian statistical
yearbook

WN

The number of labors in Indonesian
provinces (person)

The Indonesian statistical
yearbook

WA

Monthly average worker wages in
Indonesian provinces (thousand rupiahs)

The Indonesian statistical
yearbook

PGDP

Per capita GDP in Indonesian provinces
(thousand rupiahs)

The Indonesian statistical
yearbook

Export amount in Indonesian provinces
(million dollars)

The Indonesian statistical
yearbook
8 of 21

Investment
Project
Investment
convenience

Human resources

Economic
development

EX
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4.1.2. Investment Amounts and Number of Projects Are Generally Dispersed in Geospatial Locations
In this study, the geographical concentration index of China’s OFDI in Indonesia from 2006 to
2016 was calculated using Formula (1), in accordance with the total number of investments and
projects data during each year. The goal was to measure the geographical concentrations of the
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impacted employment resources and had resulted in Indonesia’s serious unemployment problem
becoming more sensitive. Some of the Indonesian people had believed that the resources which were
being transported to China had damaged Indonesia’s environment. This study determined that the
above-mentioned
reasons
remain at
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3.1.2. Explanatory Variable: Influence Factor Variables

5. Influences on China’s OFDI Location Choices in Indonesia

Based on the above literature review, this study examines the factors affecting China’s OFDI in

Indonesia
by an
applying
OLS regression
model
and step-wise
regression
models was
analysis
by using using
In this
study,
OLS an
regression
model
of China’s
OFDI
in Indonesia
constructed
six
categories
of
explanatory
variables
from
2006–2016.
It
is
worth
noting
that
the
time
limit
therevealed
Stata software, and the coefficients were estimated. The results of this study’s Hausmanfortest
time dummy variable is 2014, which is the year after Chinese General Secretary Xi Jinping’s “21st
that the model
was suitable for the random effects, as detailed in Table 2. The results showed that the
Century Maritime Silk Road” initiative in Indonesia (the policy implementation had a lag). The
2
R of thevalue
investment
random effects model and project random effects model were 0.8424 and 0.9269,
for 2006–2013 is set to 0, and the value for 2014–2016 is set to 1. Moreover, due to statistical
respectively.
indicated
that
the models
were
set well,
and the
explanatory
caliberThese
changesresults
which occurred
in the
statistical
data of the
Indonesian
Statistical
Yearbook,
the exportvariables
could effectively
82.24%asof
China’s
OFDIs indistribution
Indonesia,capacities
as well from
as 92.69%
thewere
distribution
volumes ofexplain
each province,
well
as the electricity
2006 toof
2010,
not available.
Therefore,
this study usedvariables
an unbalanced
panel data. The
OLS regression
model and
of the project
locations.
The explanatory
of government
expenditure,
number
of friendly
step-wise regression models result is shown in Tables 2 and 3.
cities, GDP per capita, and export volume had all passed the significance level test of 10%. These
results indicated that institutional factors, political relations, economic development levels, and
openness to the outside world had significant impacts on the investments of Chinese companies in
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Table 2. Random effects regression model results.
Variable

Investment Random Effects Model

Project Random Effects Model

Regression Coefficient

Z Value

Sig.

Regression Coefficient

Z Value

Sig.

1.852
1.021
−3.801
1.416
−3.180
1.402
−0.290
0.624
−0.206

1.32
0.84
−2.21
0.39
−1.70
1.95
−2.28
1.39
−0.12

0.188
0.403
0.027
0.700
0.089
0.051
0.022
0.166
0.907

1.080
−0.796
−0.104
0.534
−0.273
0.391
−0.087
0.050
0.853

1.31
−1.06
−0.13
0.24
−0.22
1.41
−1.99
0.33
1.15

0.191
0.288
0.897
0.808
0.824
0.159
0.046
0.743
0.248

ED
WN
FE
WA
FC
PGDP
EX
FDI
DT2014

Table 3. Step-wise regression model results.
Investment Step-Wise
Regression Model

Variable

Project Step-Wise
Regression Model

Regression Coefficient

T Value

Sig.

−0.198
1.376
−3.959

−1.74
4.61
−3.47

0.099
0.000
0.003

EX
WN
FC
FE
WA

Regression Coefficient

T Value

Sig.

0.871
2.503

5.66
2.97

0.000
0.008

3.2. Research Methods
This study mainly utilized geography concentration indexing, a spatial center of gravity method,
geostatistical analysis methods, and other research methods to explore the degrees of China’s OFDI
concentrations in Indonesia, along with the temporal and spatial patterns of the investment. Also,
OLS regression and step-wise regression models were used to explore the main factors which affected
China’s OFDI in Indonesia during the study period.
3.2.1. Geographic Concentration Indexing Method
The geographical concentration index refers to the degree of concentration of economic activities
in geographical spaces, with values ranging from zero to 100. The closer the geographical concentration
index is to 100, the higher the agglomeration degree will be. This research study used a geographical
concentration index to measure the spatial concentrations of China’s OFDI activities in Indonesia.
The formula was as follows:
s
n
P 2
S = 100 × ∑ ( i )
(1)
P
i =1
where S represents the investment geographic concentration index; P is the amount of investment and
the number of projects in all of the provinces; Pi denotes the amount of investment and the number of
projects in i province; and n is the number of provinces [37].
3.2.2. Spatial Center of Gravity Migration Model
This study utilized a spatial center of gravity migration model to calculate the spatial distribution
of China’s OFDI in Indonesia during different years, and then connected them into lines according
to the examined years in order to obtain a track of the center of gravity of each year. In this way, the
overall trend of China’s OFDI in Indonesia, and its spatial distribution characteristics in each year
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were ascertained from a macro perspective [52]. The formula for calculating the center of gravity of
each year was as follows:
n

n

∑ mi yi

∑ mi xi
X=

i

n

∑ mi
i

,Y =

i

n

(2)

∑ mi
i

where X and Y represent the latitude and longitude coordinates of China’s OFDI in Indonesia in each
year, respectively; n is the number of provinces during each year; xi and yi indicate the geometric
center coordinates of the i provinces of each year; and mi is the total amount of investment in the i
province [53].
3.2.3. Geostatistical Trend Analysis
Trend surface analyses are commonly used in mathematical methods to simulate the distribution
and change trends of the geographical elements of a space. This study used the trend surface to
reveal the overall spatial differentiation of China’s OFDI in Indonesia [54]. The applied formula was
as follows:
Zi ( xi , yi ) = Ti ( xi , yi ) + ε i
(3)
Ti ( xi , yi ) = β 0 + β 1 x + β 3 x2 + β 4 y2 + β 5 xy

(4)

where Zi ( xi , yi ) denotes that the observation value of the i sample is the plane coordinate value, and
( xi , yi ) is a plane coordinate value; Ti ( xi , yi ) is a trend function; ε i is a residual; β 1 . . . . . . β 5 are the
variable coefficients in the trend function; and β 0 is a constant term [55].
3.2.4. Description of the Models and Variables
Based on the literature review, this study selected the economic development levels; investment
convenience; openness level; institutional factors; human resources; and political relations indicators
as the key factors, and used a least squares method (OLS) to construct a model of the influencing
factors of China’s OFDI in Indonesia. The expression could then be written as follows:
ln I/ ln( P + 1) = a0 + a1 ln EDi,t + a2 ln W Ni,t + a3 ln FEi,t + a4 ln WAi,t + a5 ln( FCi,t + 1)+
a6 ln PGDPi,t + a7 ln EXi,t + a8 ln FDIi,t + a9 ln( DT2014i,t + 1) + ε i,t

(5)

where I represents China’s OFDI in Indonesia’s provinces; P indicates the number of items; ε i,t is a
model error term (random factor); a0 is a constant term; a1 , a2 . . . . . . , a9 denotes the elastic coefficient
of each variable, which does not change with time and cross-section; i, t is the t-year indicator for
the i-th province. With consideration given to the heteroscedasticity problem of the variable data
in the model, and by avoiding a result as 0, the variables P, FC, +1, and DT2014 +2 were taken as
the logarithm.
ED represents degree of investment convenience using the province’s distribution of electricity
indicator (GWH) measurements, which indicate that the province is capable of producing the necessary
activities and electricity. Furthermore, the dependence of an enterprise investment on the power
infrastructure can be verified.
In the above expression, W N and WA are the table of human resources, and the number of labor
(persons) and monthly average worker wages (thousand rupiahs) can be used as indicators, in order
to verify the strength of the Chinese enterprises’ investments in the labor demand.
FE and DT2014 represent the institutional factors, expressed in terms of government fiscal
expenditure (million rupiahs) and time dummy variables. Also, it can be used to verify the impacts of
the government factors on the corporate behaviors, and the effects of the strategic cooperation policies
between countries.
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FC expresses political relations between the countries and utilizes a number of friendly cities
in China and Indonesia to measure the role of the political relations in the choices made regarding
investment destinations.
PGDP indicates the level of economic development and refers to the regional per capita GDP
(thousand rupiahs) indicator, which effectively explains the level of regional development and market
size as attractions for investments.
EX and FDI indicate the levels of regional openness, which is referred to as the number of exports
(million dollars) and foreign inflows (million dollars). These are used to explore the relationship
between the openness and China’s OFDI in Indonesia.
4. Evolution of China’s OFDI in Indonesia
4.1. Temporal Characteristics of China’s OFDI in Indonesia
4.1.1. Continued Rise in the Amounts of Fluctuating Investments and Number of Investment Projects
Using China’s OFDI projects and investment data in Indonesia from 2006–2016, Figure 1 (right
ordinate) is drawn. The curve of Figure 1 shows that China’s OFDIs in Indonesia have generally
shown substantial increases. In terms of total investments, China’s OFDI in Indonesia increased from
US $24 million to US $2.665 billion between 2006 and 2016. From the perspective of the number of
investment projects, the total number of investment projects during the study period was observed
to rapidly increase from 10 to 1756. The degree of curve change of Figure 1 also shows that China’s
OFDIs in Indonesia were roughly divided into two phases: a steady growth phase (2006 to 2012); and
a rapid development phase (2013 to 2016).
1. Steady growth stage: As shown in the curve in Figure 1, China’s OFDI in Indonesia grew
gradually in 2006–2012, so this stage is the initial stage of China’s OFDI in Indonesia. During this
period, China–Indonesia political relations continued to improve, and the two countries issued a
joint declaration on a China–Indonesia strategic partnership in April 2005. The top leaders of the
two countries promoted mutually beneficial economic and trade cooperation. Furthermore, China’s
strong human capital, high trade openness and improved institutions, enabled the economy to develop
rapidly during this period [56]. Under this background, Chinese enterprises gradually started to invest
in Indonesia.
2. Rapid development stage: As shown in the curve in Figure 1, China’s OFDI in Indonesia grew
very rapidly in 2013–2016. This trend can be explained by three reasons. China’s strong growth in the
past decades enabled the economy to converge with advanced economies in terms of income level,
meaning China has sufficient funds to support foreign investment activities [56]. In addition, the rapid
rise of labor wages in China forced a large number of companies to move to countries where labor
costs are low and abundant [57]. Meanwhile, The Chinese General Secretary Xi Jinping proposed
the construction of the “21st Century Maritime Silk Road” in Indonesia, and Indonesia committed to
become “Global Maritime Fulcrum” in hopes of attracting foreign capital to revitalize the domestic
economy. Consequently, China’s OFDI in Indonesia has a “steep-climbing” trend at this stage.
4.1.2. Investment Amounts and Number of Projects Are Generally Dispersed in Geospatial Locations
In this study, the geographical concentration index of China’s OFDI in Indonesia from 2006 to
2016 was calculated using Formula (1), in accordance with the total number of investments and projects
data during each year. The goal was to measure the geographical concentrations of the investment
and the diffusion situation. The results are shown in Figure 1 (left ordinate). During the examined
period, the geographical concentration indexes of the investment amounts and number of projects
were all between 30 and 65. The geographical concentration index of the investment amounts had
dropped from 54.79 to 48.70. Also, the geographical concentration index of investment projects showed
a sharp rise in small areas, and then gradually fell back. From the initial peak of 37.42 in 2006, to a
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peak of 58.08 in 2009, and up to a final peak of 38.32 in 2016, it could be seen that with the passage
of time, the overall concentration index of the investment amounts had tended to decline. These
findings indicated that China’s OFDIs in Indonesia had become decentralized. The reason was that
China’s foreign investments were in a period of gradual expansion. In 2006, China had invested in
only eight Indonesian provinces. These were mainly located on Java Island, where the economy was
more developed and the level of openness was higher. However, only the investments on Riau Island
were over 100 million dollars. The investment projects had numbered just one or two in each province
at that time. In 2011, investments in Indonesia had expanded to 24 provinces, which accounted for
70.59% of the total Indonesian provinces. The investment total and the number of projects continued
to steadily increase. By 2016, China had become the third largest investment country in Indonesia, and
China’s OFDIs were located in almost all of the Indonesian provinces.
In this research study, the following findings were interesting to note. (1) During the initial
stage of the investments (2006 to 2007), the geographical concentration index exhibited a rapid rise,
and investments rapidly gathered in a geographical space. This phenomenon may be due to the
lack of understanding of the initial investments made by Chinese companies in the local investment
environment of Indonesia. The choice of investment locations at that moment had a certain degree of
randomness. However, due to imperfect market research, as well as the proximity of the first batch of
enterprises, later investing companies followed the original enterprises in site selection investment
locations, which subsequently resulted in a certain degree of spatial agglomeration. (2) Generally
speaking, the amounts of the investments were synchronous with the trend of the geographical
agglomeration index of the number of projects. However, during short time periods (2007 to 2009;
2012 to 2013; 2015 to 2016), its agglomeration-diffusion situation had presented certain opposite trends
and agglomeration peaks. Therefore, it was determined that with a short lag, the root causes of this
phenomenon were as follows: first of all, since the sizes of the investment projects were different, the
number of investment projects and the total investment amount did not present a strong correlation.
In other words, if the number of projects was large, this did not necessarily mean that the investment
amount was high. Secondly, the investment amounts were calculated based on the amount of the
Indonesian party, and China’s OFDI in Indonesia included major projects. The capital investments
had a phased feature (multiple divisions into two to three years of remittance), and the number of
projects were signed during the same year. Therefore, China’s OFDI concentration in Indonesia and
the number of projects had a certain degree of heterogeneity.
4.2. Spatial Characteristics of China’s OFDIs in Indonesia
4.2.1. Overall Spatial Evolution Characteristics of China’s OFDIs in Indonesia
Due to the fact that the number of projects did not necessarily reflect the scale of the investments,
it was found that the investment amount index was more realistic and comprehensive. In this study,
based on the 2006 to 2016 China–Indonesia investment data, the investment gravity center of the
provincial region was calculated using ArcGIS 10.2 software. Additionally, the investment center of
gravity evolution curve was drawn, as detailed in Figure 2. A statistical trend analysis module in
ArcGIS (Ver.10.2, Esri, Redlands, California, USA) was used, and the OFDI data were projected onto
the orthogonal plane in an east–south–north direction. Then, the quadratic curve (Figure 3) was fitted
to reflect the evolution of China’s OFDIs in Indonesia. The result of the above-mentioned process was
the overall spatial pattern of China’s OFDIs in Indonesia.
A comparison was then made of the focus of China’s OFDI in Indonesia, along with the trend
changes as follows:
(1) The spatial trend line of China’s OFDIs in Indonesia during the period ranging from 2006 to
2010 had basically maintained the overall characteristics of “west higher than east, and south higher
than north”. The center of gravity remained small at between 106.76–107.89 E and 2.95–6.60 S.
This study found that the spatial characteristics of China’s OFDIs were consistent with Indonesia’s

Sustainability 2018, 10, 4632

12 of 20

socio-economic patterns. The investment activities were observed to be closely related to the size of the
local economy, market demand, openness, industrial agglomeration, infrastructure constructions, and
service industry development. The closer areas and regions with high levels of economic development
tended to provide better investment environments for foreign investors. Therefore, the western region
of Indonesia, which was characterized by better economic development, became a gathering place for
Chinese investments. It was found that China’s OFDI pattern in Indonesia had generally formed a
“west higher than east, and south higher than north” scenario. From the perspective of the trajectory
of the gravity center of the examined space, the maximum offset was determined to be only 0.78◦ in
the east–west direction, and 3.56◦ in the north–south direction. The minimum offset was only 0.17◦ in
the east–west direction, and 0.13◦ in the north–south direction. In the initial exploration stage of the
Chinese OFDI in Indonesia, the investment status was relatively stable in space and was determined
to have had a certain inevitable connection with the investors’ cautious and tentative psychology.
(2) During the period ranging from 2011 to 2016, China’s OFDIs in Indonesia were highly volatile,
and the direction of gravity center of the investments was observed to be significantly different during
different time periods.
Specifically, the observed differences were divided in this study as follows:
(i) From 2011 to 2013, China’s OFDI focus in Indonesia continued to move from east to west,
and four time nodes were located in the Java Sea. The “path dependence” on foreign capital was the
internal force of China’s shift in focus in regard to Indonesia’s investment spaces during that period.
First of all, China’s OFDIs in the area had accumulated a certain amount of experience and income
over a short period of time. It was proven in practice that investment activities were more suitable in
certain locations. Secondly, the economic aggregate of Java and Sumatra in the west accounted for 80%
of Indonesia. In terms of political and economic absolute dominance, a good economic foundation,
stable political environment, high level of openness, sufficient labor force, abundant market, as well as
other excellent location factors, were found to have subtle influences on the locations of the Chinese
investment enterprises. The above factors continued to attract the continuous influx of Chinese-funded
enterprises and furthered the expansion of the investment scale. Therefore, China’s OFDI focus in
Indonesia had still displayed a gradual shift to the western region. It can be seen from this study’s
trend graph that China’s OFDIs in Indonesia had a certain agglomeration phenomenon during this
stage, which was found to be a staged result of the industrial development. The east–west fitting
curve was inverted by U-shaped pattern of “intermediate high two both side low” in 2011, which had
changed to an “east high and west low” strong wave pattern by 2013. A north and south upward fitting
curve, or a “south high and north low”, became increasingly significant, and indicated that China’s
OFDI pattern in Indonesia had strong differentiation characteristics during the period ranging from
2011 to 2013. The overall investment pattern was determined to have been higher in the western region
than in the eastern region, and the northern region was lower than the southern region. However, the
investments in the central and southeastern regions had displayed an upward trend.
(ii) From 2014 to 2016, China’s OFDI gravity center on Indonesia’s investment space was opposite
to that of the previous stage, and had continuously moved from west to east on the Java Sea. Then, as
of 2016, the investment gravity center was located in South Kalimantan. It was determined that the
first reason for these changes was that the “Belt and Road” initiative had proposed that Indonesia was
the key to the Southeast Asian region. As a result, the Chinese government had scientifically designed
and rationally invested in Indonesia, and the scale and intensity of investment increased significantly.
Secondly, China’s OFDI in Indonesia had undergone a period of rapid expansion. Its investment
activities were no longer limited to the Indonesian economy on the Javanese and Sumatra Islands, and
the central and western parts of Kalimantan and Sulawesi had presented demands for a transportation
infrastructure market. The rich gold mines, copper mines, coal, and other resources in Papua, as well as
economic data that indicated that the Papua, Southeast Sulawesi, and West Papua Provinces had major
development potential, and the economic shares of those provinces were rising. The above-mentioned
elements forced and guided the investment center of gravity to move eastward. The third reason for the
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changes was that the investment industry had gradually expanded from capital-intensive industries
(such as transportation infrastructures, energy, and electricity) to technology-intensive industries
(such as tourism, finance, and electronic communications). Furthermore, the investment forms had
changed from “quantity type” to “quality type” investments. This required changes in the location
choices of the investment activities. In the trend distribution curve, it could be seen that the distribution
trend of China’s OFDI in Indonesia during the period ranging from 2014 to 2016 was relatively flat.
The spatial differentiation phenomenon had been alleviated, and the trend distribution had changed
slightly. For example, the investment pattern was now higher in the western and southern regions
in 2014. However, the eastern and northern regions were in a collapsed state, and there appeared to
be trend of a slow tilting from west to east in the east–west direction in 2015. In 2016, there was a
significant uplift observed in the central and southern regions. Therefore, China’s OFDI pattern in
Indonesia was as follows: In the east–west direction, both of the sides were low, and the middle was
high; in the north and south, the south was greater than the north.
4.2.2. Local Spatial Evolution Characteristics of China’s OFDI in Indonesia
In this research study, using the natural break method of ArcGIS, the investment amounts and
the number of projects in Indonesia for the three time nodes in 2006, 2011, and 2016 were effectively
divided into four grades. These were referred to as the high-value zone, middle high-value zone,
middle low-value zone, and low-value zone, which were identified using numerical values. Then,
the illustration shown in Figure 4 was used to explore the evolution characteristics of China’s OFDI in
Indonesia’s local spatial patterns as follows:
(1) The number of investments in Indonesia’s high-level provinces was small and were mainly
distributed in the developed regions. According to China’s OFDI projects in Indonesia, there were only
two high-level provinces under the three time sections (three consecutive years), namely Jakarta and
East Java. Only DKI Jakarta had reached the highest level for three consecutive years. The four total
middle high-level provinces: North Sumatra, Banten, South East Sulawesi, and West Java. In terms of
China’s OFDI in Indonesia, the highest-ranking provinces in 2006, 2011, and 2016 were as follows: West
Java; Riau Island; Middle Sulawesi; DKI Jakarta; Banten; and South East Sulawesi. However, none of
the aforementioned provinces had reached the highest level for three consecutive years. The middleand high-level provinces included Banten, Middle Java, South East Sulawesi, West Java, Aceh, and
South Sulawesi, which all displayed increases when compared with the number of investment projects.
Also, the number of high-level provinces in the three time sections only accounted for between 5.89%
and 17.65% of the all the provinces, and the proportion of middle- to high-grade provinces had ranged
from 12.50% to 17.65%. The total number of middle- to high-grade provinces was greater than that
of high-level provinces, which were mainly distributed in Java Island, Sumatra, and Sulawesi. The
reason for these changes was that Jakarta was the capital of Indonesia, and as the political, economic,
and cultural center of the country, it was also the largest city in Southeast Asia. Jakarta is known for
its world-famous seaport, and its unique geographical and economic advantages have attracted the
majority of investments from China. Java, Sumatra, and the islands of Sulawesi and Indonesia are the
most important islands in the country. These are the largest islands in the region and contain the largest
proportion of mountainous terrain. They are rich in oil, gas, coal, and metal resources, and have better
industrial bases than the other Indonesian provinces. Also, the financial services industry has a high
level of development, and the investment environment is relatively open. Therefore, China’s OFDIs
are concentrated in the above-mentioned islands. Secondly, China’s OFDIs are highly concentrated
in some areas, and the majority of the provincial investments are currently scattered due to the fact
that China’s OFDI initiatives in Indonesia have begun to expand. At the present time, the high-level
investment areas are often regions with frequent economic and trade activities and long investment
histories. The majority of the low-level investment provinces still have fewer interactions with China.
China’s OFDI is in a stage of trial and expansion in those locations, and the investment initiatives and
projects are currently limited.
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(2) The majority of the Indonesian provinces continued to be in a low-level stable state of
investment. According to China’s OFDI projects in Indonesia, the number of the lowest-level provinces
in the three time sections were 26, 24, and 25, which had accounted for 76.47%, 70.59%, and 73.53%
of the total provinces, respectively. In terms of the investment amounts, the number of lowest-level
provinces in 2006, 2011, and 2016 were 28, 23, and 19, respectively, which had accounted for 82.35%,
67.65%, and 55.89% of the total provinces. respectively. It was determined that the lowest-level
provinces in the three time sections accounted for more than 50% of the total provinces. These findings
indicated that the majority of China’s OFDIs in Indonesia were in low-level zones. One of the reasons
for this was determined to be that the infrastructures of the majority of the provinces in Indonesia
were seriously backward; logistics costs were too high, power supplies were insufficient, and the
throughput capacities of the ports were limited. Therefore, the Chinese entities which were involved
in long-distance transportation faced the problem of increasing production costs. A second reason was
that the administrative inefficiency and bureaucratic style of the provincial governments were serious
factors which had directly affected the approvals and operations of the Chinese enterprise investment
projects, and had interfered with the investment activities of foreign-funded enterprises. The third
factor was that the Indonesian people had concerns regarding China’s rising global power, and the
public believed that the strength of China’s economy was a threat. Chinese products were squeezing
out Indonesia’s domestic products at lower prices, forcing them to close down operation. Also, the
arrival of Chinese workers had impacted employment resources and had resulted in Indonesia’s
serious unemployment problem becoming more sensitive. Some of the Indonesian people had believed
that the resources which were being transported to China had damaged Indonesia’s environment.
This study determined that the above-mentioned reasons caused China’s OFDI in the majority of
Indonesian provinces to remain at low levels.
5. Influences on China’s OFDI Location Choices in Indonesia
In this study, an OLS regression model of China’s OFDI in Indonesia was constructed using Stata
software, and the coefficients were estimated. The results of this study’s Hausman test revealed that
the model was suitable for the random effects, as detailed in Table 2. The results showed that the R2
of the investment random effects model and project random effects model were 0.8424 and 0.9269,
respectively. These results indicated that the models were set well, and the explanatory variables could
effectively explain 82.24% of China’s OFDIs in Indonesia, as well as 92.69% of the distribution of the
project locations. The explanatory variables of government expenditure, number of friendly cities,
GDP per capita, and export volume had all passed the significance level test of 10%. These results
indicated that institutional factors, political relations, economic development levels, and openness
to the outside world had significant impacts on the investments of Chinese companies in Indonesia.
In this study, in order to eliminate the variable interference which had not passed the significance
level test and improve the robustness of the models, a step-wise regression model was provided as
a reference, as detailed in Table 3. The results showed that the step-wise regression model was able
to explain the distribution of 59.24% of China’s OFDI in Indonesia, and also explain 69.76% of the
distribution of the investment projects. Although the model’s interpretation ability was significantly
lower than that of the random effects model, the increases in labor quantity and monthly average
worker wage variables had passed the 10% significance level, which indicated that human resources
had also had a certain impact.
5.1. Institutional Factors
Fiscal expenditures can reflect a government’s ability to allocate social resources. In this study,
both the random effects model and the step-wise regression model showed that government fiscal
expenditures had important impacts on China’s OFDI in Indonesia. However, the two models had
different symbols. The random effects model showed that the provinces with high fiscal expenditures
had impediments to investment. In contrast, the step-wise regression model provinces with higher
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fiscal expenditures were found to be more likely to significantly promote the growth of China’s OFDI
projects. The first reason for this was that in the provinces with large fiscal expenditures, the degree of
government control over enterprise was greater [58]. It was not conducive to decision-making in the
autonomous behaviors of the enterprises and restricted the investment behaviors of the enterprises to
a certain extent. Therefore, and China’s OFDI choices have lower fiscal expenditures (for example,
the system quality was poor), and there may have been tax avoidance suspicions at the time [59].
Secondly, improved institutional environments also attracted China’s OFDIs. High fiscal expenditures
indicated the ability to provide funds for corporate activities, improve infrastructure, along with other
strong policy support [60]. Therefore, the Indonesian government’s fiscal expenditure had significant
impacts on China’s corporate investments, and these were obviously two-way effects.
5.2. Political Relations
The number of friendly cities in a region reflected the close political and social ties between
Indonesia’s provinces and China. The two models used in this study showed that their regression
coefficients were greater than 0.3, which indicated that the close political and social relations between
the regions had a strong causal relationship with corporate investment behaviors. However, the
closeness of the political friendship between China and Indonesia was found to be negatively correlated
with the corporate investments, which was contrary to common sense. The reason may have been that
the general private enterprises wished to avoid the political risks of foreign investments. However,
the ownership advantages of the state-owned enterprises had made their anti-risk abilities stronger.
Therefore, for those seeking investments for resource-based purposes, the state-owned enterprises
did not evade the local environments with poor political relations. China’s OFDIs in Indonesia were
mainly large state-owned enterprises which had been promoted by state power initiatives [57].
5.3. Economic Development Levels
The market size and economic strength of a host country are often considered to be the main
factors which attract multinational companies to invest there. The per capita GDP reflects the regional
economic strength and market size [61,62]. The per capita GDP of Indonesia’s provinces had a positive
effect on China’s OFDI. The regression coefficients of the economic development levels on China’s
OFDI amounts and number of projects were 1.102 and 0.391, respectively. Under the condition that
other variables remained unchanged, the per capita GDP of the provinces had increased by 1%, and
the investment amounts and number of investment projects had increased by 1.102% and 0.391%,
respectively. Generally speaking, China’s OFDI in Indonesia tended to circumvent trade barriers.
It was found that investments had increased with the expansion of the provincial economic strength
and market size, which in turn reflected the market’s motive for China’s OFDI in Indonesia [63].
5.4. Openness Levels
The scale of regional exports can reflect the degree and level of openness in a region [64]. This
study’s random effects model and step-wise regression model showed that the symbols of the export
indicators in the models were negative, which indicated that exports had some inhibitory effects on
China’s OFDI. Also, there was a mutual substitution between exports and OFDIs [65,66]. China’s OFDI
in Indonesia was aimed at seeking markets. Meanwhile, the larger the scale of Indonesian exports is,
the greater the degree of market openness, and the closer the access to international markets will be.
The investment initiatives of other countries, such as Japan and Singapore, were determined to have
been easier, which inevitably put pressure on Chinese companies to seize the market share. Therefore,
the greater the size of the regional exports, the more unfavorable for Chinese companies to carry out
OFDI activities in Indonesia.
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5.5. Human Resources
Low labor costs and abundant labor resources are known to be important factors which promote
investments by multinational enterprises [67]. In this study, the monthly average wage and labor
quantity passed the significance level in the step-wise regression model. The human resource index
was positive in the model. Therefore, it was concluded that the labor costs and labor force had strong
pulling effects on China’s OFDI in Indonesia. The increases in labor costs in China in recent years has
forced China’s low-end manufacturing companies to shift to labor-rich and less expensive Indonesia.
However, it should be noted that the labor cost factors were positively correlated. This was due to
the fact that the labor prices were not only strongly correlated with the labor costs, but were also
highly correlated with labor productivity and purchasing power. China’s OFDI in Indonesia was
more inclined to seek market types [68]. It was observed that even though the Chinese investment
companies tended to believe that the wages in Indonesia’s provinces were low, they would not
give up vast markets and higher labor productivity in search of lower labor costs. Therefore, the
effects of labor productivity and market purchasing power had exceeded the losses caused by higher
labor costs. In Indonesia, the provinces with broad markets and high production efficiency were
relatively developed. Under normal circumstances, the average wage level of workers in such areas
was also high. Therefore, the labor cost factors were positively related to China’s OFDI in Indonesia.
In addition, foreign investment companies could potentially raise the general wage level within a
province or industry [69].
In summary, the following factors were found to jointly affect China’s OFDI pattern in Indonesia:
institutional factors; political relations; economic development levels; openness levels; and human
resources. The regression coefficient showed that institutional factors, political relations, and human
resources were the most important factors which affected China’s OFDI in Indonesia. Furthermore, the
economic development levels and human resources factors had played significant roles in promoting
China’s OFDI in Indonesia. However, the factors of political relations and openness levels were found
to have some restrictions on China’s OFDI in Indonesia. It was observed that the fiscal expenditure
index had opposite effects in the different models. Therefore, it was concluded that some institutional
factors had played dual roles in China’s OFDI in Indonesia. Unfortunately, the degree of investment
convenience and the “Belt and Road” initiative factors did not pass the tested significance levels in
this study. It was considered that the reasons may have been that the overall level of infrastructure
in Indonesia was low, and therefore had had no effect on the location choices of investments. There
may also have been a certain relationship between the choices of the examined factors. For example,
the electricity distribution levels may not have fully represented the infrastructures necessary for
production. In recent years, the “Belt and Road” initiative was proposed in China, and its policies have
had a certain lag time in its planning and implementation processes [70]. However, it cannot be said
that the “Belt and Road” initiative policies have had no impacts on China’s OFDI in Indonesia. In this
study, the policy factors of the “Belt and Road” initiative were not tested by the significance level since
they may have also been related to the setting of dummy variables and model choices.
6. Conclusions
This study used China’s OFDI in Indonesia and project data from the period ranging from 2006 to
2016, and combined the data with spatial measurement and mathematical statistics methods. The
goal of this study was to attempt to reveal the evolution of China’s OFDI pattern in Indonesia and its
influencing factors. The following conclusions were obtained:
(1) Characteristics of China’s OFDI in Indonesia: It was found in this study that the investment
amounts had fluctuated while the number of investment projects had continued to rise. China’s OFDIs
in Indonesia were divided into the following stages: a steady growth phase (2006 to 2012), and a rapid
development phase (2013 to 2016). The geographical concentration index of investment amounts was
observed to have dropped from 54.79 to 48.70. The geographic concentration index of the number of
investment projects had rapidly risen from the initial level of 37.42 in 2006, to a peak value of 58.08 in
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2009, and finally had fallen to 38.32 in 2016. The amounts of investments and the number of projects
were generally dispersed in geospatial locations.
(2) Overall spatial evolution characteristics of China’s OFDI in Indonesia: this study implemented
spatial center of gravity and trend surface analyses to examine the overall spatial evolution
characteristics. It was found that the spatial trend line of China’s OFDI in Indonesia during the
research period had basically maintained the overall characteristics of “west higher than the east, and
south higher than the north”. Also, China’s overall spatial characteristics of Indonesian investments
were consistent with its socio-economic differences. China’s OFDIs in Indonesia were found to be
highly volatile, and the direction of the investment gravity was observed to be significantly different
at different times. China’s OFDI focus in Indonesia from 2011 to 2013 continued to move from east
to west. However, during the period ranging from 2014 to 2016, the investment gravity center was
observed to be opposite to that of the previous stage, and had continuously migrated from west to
east on the Java Sea. Finally, it was found that the investment gravity center in 2016 was located in
South Kalimantan.
(3) Local spatial evolution characteristics of China’s OFDI in Indonesia: A natural break method
was used in this study to classify the investment amounts and number of investment projects in
Indonesia during 2006, 2011, and 2016, in order to analyze the local characteristics of the investments.
The high-level investments were found to be focused in only a few provinces. The highest-level and
middle- to high-level provinces were observed to be mainly distributed in the economically developed
and resource-rich Java, Sumatra, and Sulawesi areas. The lowest-level provinces in the three time
sections had accounted for more than 50% of the total provinces, and the majority of the provinces
continued to be in low-level stable states of investment.
(4) The results of regression coefficient using the OLS regression model and the stepwise regression
model indicate that, from all the indicators used in this study, the significant indicators to the variable of
China’s OFDI in Indonesia are institutional factors, political relations and human resources. In addition,
the economic development level and openness level also affect China’s OFDI pattern in Indonesia.
It was also observed that investment convenience and the “Belt and Road” initiative factors had not
passed the significance level test. This may have been related to the overall low level of infrastructure
in Indonesia at the time, as well as the selection of the indicators, and the lag time of the policies.
Therefore, it was assumed in this study that the investment convenience and the “Belt and Road”
initiative factors had limited impact China’s OFDI in Indonesia during the study period. It is worth
mentioning that the “Belt and Road” initiative indicator is highly relevant to the research background
of this study, but the result releases that the influence of the “Belt and Roads” initiative in China’s
OFDI in Indonesia is limited in the short-term.
This study used the Indonesian Province as a research unit in order to explore the internal spatial
differences of the OFDI host country. This was considered to be a breakthrough in the existing research
results. However, due to the limited data obtained in this study, it will be necessary to continue to
supplement the following aspects in the future:
(1) The differences in the spatial distributions of the state-owned large enterprises and small
private factories require further examination; (2) the industrial structures of China’s OFDI companies
in Indonesia and how they have evolved are not yet fully understood and require further study; (3)
non-examined factors, such as lacking resources, transportation, Chinese population, government
corruption, and so on, may lead to variations in the results when obtained using different measurement
models. In this study, the constraints of the samples had still existed. Therefore, the obtained regression
results should be used cautiously. For example, the model results in this study show that the “Belt
and Road” factors have limited impact on China’s OFDI in Indonesia, which is closely related to
the selection of time dummy variables and models. This does not mean that the “Belt and Road”
initiative in reality has no impact on China’s OFDI in Indonesia. Therefore, whether the “Belt and
Road” initiative will affect China’s foreign direct investment in Indonesia requires more scholars to
conduct in-depth research.
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