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Abstract: Arable land resources are essential for food security and sustainable agricultural
development, and an objective and comprehensive evaluation of overseas arable land resources is
indispensable to the decision-making of various Chinese enterprises. However, overseas arable land
resources and factors influencing China’s investment therein have rarely been investigated. In the
present study, the authors select eight indexes related to the quantity and quality of arable land and
utilize the entropy weighting method and technique for order preference by similarity to ideal solution
(TOPSIS) method to comprehensively evaluate arable resources in 48 “Belt and Road” countries for
the period 2008–2016. Renewable internal freshwater resources and irrigated farmland area are found
to be the primary factors affecting the wealth of arable land resources. Based on this evaluation, the
authors conduct empirical tests concerning the main factors affecting the scale of China’s investment
in foreign arable land using a panel Tobit model. The results show that Chinese companies tend to
invest in countries with high levels of arable land resources and low corruption risk. Based on these
findings, this study concludes that Chinese enterprises should engage in joint development with host
countries and support the sustainability of long-term investment in cultivated land.

Keywords: arable land resources; foreign direct investment; China; sustainable development; entropy
weight method; TOPSIS method; Tobit model

1. Introduction

In recent years, there has been a worldwide boom in overseas arable land investment [1,2].
This denotes foreign enterprises acquiring the right to use arable land in the host country (for
short-term or long-term use) by means of purchase or lease and engaging in agricultural production
investment activities [3,4]. There are three different performances of investment modes, including
“public to public” mode, “public to private” mode, and “private to private” mode [5]. For investors,
overseas arable land investment can secure external food security, ensure the supply of industrial raw
materials, and yield investment profits [6]. For the host country, some studies consider investment
in overseas farmland as a kind of “land grab” [7,8], and indicate that the rights of farmers in the
host country are not effectively protected [8]. However, the Food and Agriculture Organization of
the United Nations (FAO) reports indicate that overseas arable land investment is actually a kind
of transnational investment [9], and other studies conclude that overseas arable land investment
brings employment opportunities to farmers [10], and improves agricultural output levels by sharing
agricultural science and technology in underdeveloped areas [6,11]. Although there are both supporters
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and opponents of investment in overseas farmland, as a developing country with poor arable land
resources China’s investment in overseas arable land has attracted great attention from international
researchers [7,10–12].

Under the guidance of the Chinese government’s “going out” and “two types of resources and
two markets” strategies, China has actively engaged in the process of allocation of global agricultural
resources [5]. China’s Ministries of Finance and Commerce jointly issued documents and notices giving
financial support to overseas enterprises and investment-oriented Chinese enterprises [9]. In 2013, for
the first time, the scale of China’s investment in foreign agriculture exceeded the scale of investment
by foreign entities in Chinese agriculture [10–12]. As part of its agricultural investment, China’s
investment in overseas arable land is expected to accelerate due to the country’s “Belt and Road”
initiative and the continuous increase in China’s comprehensive national power [10].

With the rapid development of multinational corporations, economics scholars have conducted
extensive research in the field of foreign direct investment. Vernon’s [13] international product life
cycle theory and Kojima’s [14] comparative advantage theory holds that international direct investment
flows from countries with capital, management, technology, and other advantages to countries that do
not have such comparative advantages. The market internalization theories proposed by Buckley [15]
and Rugman [16] focus on the imperfections of the intermediate product market. According to
Dunning’s [17] eclectic theory of international production, having a location advantage is the main
factor that determines the direction of investment flows.

Based on the above international investment theories, and in particular on location choice
theory [17], many scholars have conducted investigations into the effects of the characteristics of host
countries’ locations on China’s outward foreign direct investment (OFDI) [18–20]. However, it is still
necessary to analyze the location characteristics and influencing factors of China’s overseas arable land
investment. On the one hand, before the economic reform and opening-up of China in 1978, China’s
overseas investment in agriculture was mainly aid-based [10,12], and many of its investments flowed
to countries with which it shared close political ties, such as Algeria. However, with the establishment
of the modern enterprise system of state-owned enterprises, private enterprises have since entered the
field of overseas cultivated land investment on a large scale [12,21].

On the other hand, while China’s overseas arable land investment has been evaluated by scholars
in recent years [21–23], the existing literature does not draw consistent conclusions on the correlation
between the scale of Chinese overseas arable land investment and the arable land resources of the
host country. Some scholars argued that the resource-seeking characteristics of China’s outward
direct investment are not obvious [21,24], and Wan and Lu [21] find that the scale of agricultural land
in the host country is not the decisive factor behind investing in cultivated land outside of China.
However, Jiang [4] points out that Chinese enterprises tend to invest in countries with high irrigation
rates and low levels of development, together with an economic environment that is receptive to
international trade. Moreover, Wang et al. [22] find that Chinese enterprises prioritize the agricultural
resource endowment of the host country in the production process, and they prioritize market size and
development opportunities in sales operations.

We propose that the inconsistent results of the existing empirical research have a lot to do with
scholars’ methods of evaluating the arable land resources of the host country. For this reason, this
paper attempts to establish a host country evaluation system for cultivated land resources. Based
on the literature, we argue that three aspects merit further study. First, in the existing studies, the
evaluation of overseas arable land resources is limited to assessments of arable land quantity [4,21].
Second, due to the availability of data on overseas arable land investment, prior research has used
literature analyses [10] and case studies [23] to explore China’s overseas investment in cultivated land,
rather than engaging in empirical analyses. Third, the existing studies in this field have not conducted
research on the Belt and Road countries.

Based on the abovementioned research gaps in the existing arable land investment literature, this
article contributes to the field in three ways. First, because carrying out a comprehensive assessment of
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the arable land in the host country is challenging for the reason that some of the indicators related to
the quality of arable land are difficult to obtain (e.g., indicators of soil ecology), this study collects and
uses eight indicators related to arable land quality and quantity to conduct a quantitative analysis.
Second, due to the lack of valid data regarding China’s overseas arable land investments [5], empirical
analyses of arable land resource panel data have rarely been performed. By using the panel Tobit
model, we find that the arable land resources and corruption level of the host country are the main
factors that affect China’s overseas investment in arable land. Third, the Belt and Road initiative is a
key factor enabling China to carry out agricultural cooperation [25]. According to our empirical results,
and with the aim of supporting future sustainable development, we explore proposals for long-term
mutually beneficial cooperation between China and other Belt and Road countries.

2. Materials and Methods

2.1. Study Area

The Belt and Road initiative connects the booming Asia-Pacific market in the east with the
developed European market in the west [26]. The Big Data Report of Trade Cooperation under the Belt
and Road Initiative (2017) [27] divides the Belt and Road Initiative into 64 countries. However, due to
limitations on the availability of data (on matters such as land lease rights (According to the Foreign
Investment Cooperation Country (Region) Guide [28] issued by the Chinese Ministry of Commerce, there
are four countries in the Belt and Road region that explicitly prohibit foreign investment in arable land.
These are: Thailand, Bahrain, Uzbekistan, and Turkmenistan) and arable land indicators), 48 countries
were ultimately chosen as the research subjects for this study (see Table 1). It is noted that China’s
stock of outbound direct investment in these 48 countries accounts for 93.89% of the country’s total
outbound direct investment in the Belt and Road by 2016 [29]. In addition, among the 48 countries,
10 have received Chinese investment in arable land and the others have not. In such circumstances,
some scholars [4] simply ignore zero data and would only study the countries in which China invests
in arable land. However, this approach is more appropriate to random samples. If the occurrence
of zero-investment in certain countries is not random, but is related to the variables in the equation,
then ignoring them may result in the loss of useful information, and this may bias the estimation
results [30]. For example, if zero trade occurs more frequently between countries that are far apart
and lack historical linguistic ties, then neglecting these countries would underestimate the impact
of distance and cultural barriers on trade [31]. Therefore, we have included all 48 countries in the
empirical analysis. The aim is to explore the choice of location for Chinese investment in arable
land in countries in the Belt and Road region, and to investigate factors impacting the scale of arable
land investment.

Table 1. Countries within the Belt and Road initiative.

Area Countries

Southeast Asia Brunei, Indonesia, Cambodia, Laos, Myanmar, Malaysia, Philippines,
Singapore, Vietnam

Central Asia Kazakhstan, Kyrgyzstan, Tajikistan

Mongolia and Russia Mongolia, Russia

West Asia and Middle East Turkey, Iran, Iraq, United Arab Emirates, Saudi Arabia, Qatar, Lebanon, Oman,
Yemen, Jordan, Israel, Armenia, Azerbaijan, Egypt

South Asia India, Pakistan, Bangladesh, Sri Lanka

Central and Eastern Europe Poland, Czech Republic, Slovakia, Hungary, Slovenia, Croatia, Romania, Bulgaria,
Serbia, Albania, Estonia, Lithuania, Latvia, Ukraine, Belarus, Moldova

Note: Countries in the Belt and Road area are grouped in accordance with Zou’s [26] classification.
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2.2. Chinese Arable Land Investment Status and Data Sources

Data regarding the scale of Chinese foreign investment in arable land is available from several
sources. First, the Land Matrix database [32], initiated by the International Land Coalition, records
overseas farmland investment contracts for areas exceeding 200 hectares. Second, the GRAIN
database [33,34] has been updated three times, in 2008, 2012, and 2015, with the latest available arable
land transaction information, listing data on arable land transactions of more than 500 hectares. Third,
Sun [35] has established databases in 2008, 2012, and 2015 for Chinese overseas farmland investment,
which were compiled using data for the China Overseas Economic and Trade Cooperation Zone.
Based on these three sources, we have collated data regarding the confirmed scale (measured by
the contract area) of Chinese investment in overseas arable land. The statistics compiled show that
China’s investment in arable land in Belt and Road countries very rapidly increased in the period
from 2008 to 2016. In 2008, China’s investment in arable land in Belt and Road countries covered an
area of 473,800 hectares, and by 2016 this had increased to 1,300,900 hectares. In 2016, the record of
cultivated land investment transactions involved 10 countries along the Belt and Road route. From
the perspective of national distribution, the target countries for China’s investment in arable land are
mainly Russia and countries in Southeast Asia. The annual investment in Russia increased over the
period from 2008 to 2016, and the average annual investment for this period was the largest for a
single country, approximately 55,000 hectares. This was followed by Tajikistan and Cambodia, which
recorded average annual investment increased in their contract area of approximately 158,300 hectares
and 131,100 hectares, respectively.

Figure 1 shows the total contract area of Chinese cultivated land investments in the Belt and
Road route from 2008 to 2016. Figure 2 shows the distribution of arable land contracts between
China and 10 other countries in 2008 and 2016. The history of China’s investment in overseas arable
land is not long [35], and many countries in the region received nil investment in arable land from
Chinese companies in certain years [32]. As of 2016, only 10 host countries had formally signed and
implemented arable land investment contracts with China (for land transactions with areas greater
than 200 hectares), as evidenced by the Land Matrix database [32] and by Sun [35].
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Figure 1. Total contract areas of Chinese investments in overseas arable land for the 48 target countries
from 2008 to 2016, excluding land transaction areas under negotiation or in a delayed state.

Moreover, comparing data on the total contract area of such investments for the periods 2008–2012
and 2013–2016, it is not obvious whether the promotion of the Belt and Road initiative has affected
the scale of Chinese investment in overseas cultivated land. In addition, the growth rate of China’s
overseas arable land investment slowed down after 2013; one possible explanation for this is that after
rapid growth in arable land investment during 2008–2012, some Chinese companies have focused
on improving yields while ignoring the host country’s ecological environment and land use, which
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has had a negative impact on Chinese companies’ overseas investment [6,11,36]. Further studies are
needed to uncover the possible mechanisms behind the trend.
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2.3. Theoretical Framework

The entropy weighting method (EWM) is based on Shannon entropy [37], which was proposed as
a measure of information uncertainty, formulated in terms of probability theory. As a tool for decision
analysis, the technique for order preference by similarity to ideal solution (TOPSIS) [38] attempts to
identify an alternative that should simultaneously have the closest geometric distance from the positive
ideal solution and the farthest geometric distance from the negative ideal solution. The EWM has been
applied in evaluating agricultural sustainable development capability [25]. In addition, TOPSIS has
been used in evaluating the performance of multiple neighborhood renewal projects [39] and green
suppliers [40]. In this investigation, we formulate an entropy-TOPSIS method to evaluate arable land
resources in countries in the Belt and Road region from quantity and quality perspectives.

Moreover, we classify the arable land investment environment by means of a model construction
and evaluation. Figure 3 shows the framework of our methodology. Each module is explained in the
following sections.
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2.4. Formulation of the Methodological Approach and Outputs

2.4.1. Index System of Arable Land Resources

The indicators selected for the construction of the arable land resource system used in this study
are related to land resources and water resources. Their selection is based on the fact that land and
water resources are important to social development and agricultural production [41]. Additionally,
water is necessary to ensure irrigation of crops (e.g., cereals) grown by Chinese enterprises on arable
land in countries along the Belt and Road route [36]. The quantitative and qualitative indicators used
by this study’s arable land resources evaluation system are taken from the World Bank database [42]
and the FAO database [43] of the United Nations (see Table 2).

Table 2. Comprehensive index system of arable land resources.

System Subsystem Index Level

Arable land resources

Quantitative factors
Total arable land area (×1)
Arable land (hectares per person) (×2)
Arable land (% of land area) (×3)

Qualitative factors

Agricultural irrigated land (×4)
Agricultural irrigated land (% of total arable land) (×5)
Renewable internal freshwater resources (×6)
Renewable internal freshwater resources per capita (cubic
meters) (×7)
Crop production index (×8)

Source: World Bank Database [42] and FAO Statistics [43].

2.4.2. The Entropy Weight and TOPSIS Method

The modeling steps of the entropy-TOPSIS method are as follows. The original evaluation index
matrix for arable land in the countries listed in Table 1 can be formulated as an information decision
matrix. The original evaluation index matrix for arable land in the area is X (xi is the original value
of data), where i = 1, 2, . . . , m; m is the number of evaluation indicators; j = 1, 2, . . . , n; and n is the
number of evaluation samples. Thus:

X =


x11 x12 · · · x1n
x21 x22 · · · x2n

...
...

...
...

xm1 xm2 · · · xmn

 (1)

We use Equation (2) to conduct a normalized evaluation matrix:

ri j =
xi j

n∑
i=1

xi j

(2)

The weighted matrix can be calculated as:

wi =
1−Hi

m−
m∑

i=1
Hi

(3)

Hi = −
1

ln n

∑
fi ln fi (4)

where wi is the entropy weight of the indicator i and wi ∈ [0,1]. Hi is the information entropy, fi is the
characteristic weight of the index, and fi = ri/

∑
ri.
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Subsequently, we establish a weighted normalized evaluation matrix based on the entropy weight
wi. The index entropy weight wi constitutes the weight vector W, and the weighted normalized matrix
V is calculated in association with the normalized matrix R. The calculation is as follows:

V= R ·W =
[
vi j

]
m·n

(5)

V+ and V− represent the positive solution (ideal solution) and the negative solution for index i in
the sample countries. Their methods of calculation are shown in Equations (6) and (7):

V+ =
{
maxVi j

∣∣∣i = 1, 2, · · · , m
}
=

{
V+

1 , V+
2 , · · ·V+

m ,
}

(6)

V− =
{
minVi j

∣∣∣i = 1, 2, · · · , m
}
=

{
V−1 , V−2 , · · ·V−m,

}
(7)

For each country j, the geometric distance from the positive ideal solution (D+) and the negative
ideal solution (D−) can be calculated as:

D+
j =

√√ m∑
i=1

(v+i − vi j)
2 (8)

D−j =

√√ m∑
i=1

(v−i − vi j)
2 (9)

Finally, the comprehensive evaluation of arable land resource Resj can be calculated as:

Res j =
D−j

D+
j + D−j

(10)

2.4.3. Results Discussion: A Comprehensive Evaluation of Arable Land Resources

The entropy method is used to calculate the weight of each indicator to achieve a comprehensive
and objective evaluation. Following Equations (1)–(10), we obtain the weights of each index of arable
land resources for the period 2008 to 2015. The weights of the metrics are arranged as follows: W6 >

W4 > W1 > W7 > W5 >W2 > W3> W8 (see Appendix A). The weights of the two indicators denote the
quality of arable land, namely renewable internal freshwater resources (W6) and agricultural irrigated
land (W4), and so they are the main factors for evaluation of the wealth of arable land resources in
the Belt and Road region. In other words, the quality factors of arable land resources are not evenly
distributed across the geographic range of the sample. In contrast, the weights of the two indicators
arable land as a percentage of land area (W3) and crop production index (W8) are relatively low,
suggesting that countries in the Belt and Road region do not have obvious differences in terms of the
ratio of farmland to total territory or the expandable ratio of farmland.

According to the relative closeness calculated in the TOPSIS method, we obtain comprehensive
arable land resources figures for 48 countries along the Belt and Road (see Appendix B). We list the top
five countries for the period from 2008 to 2016 in Table 3. Comparing this list with the data in Figure 2,
we observe that China has invested substantially in arable land in these top five countries. Based on
the above analysis, we conclude that the wealth of arable land resources in the host countries is related
to the choice of location for China’s investment in arable land. We use this arable land resource data as
a core variable in the measurement model in order to further our research on the influential factors
associated with arable land resources and other related decisive factors affecting China’s choice of
countries in which to invest in overseas arable land.
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Table 3. Top five countries ranked by arable land resources (Resj).

Country 2008 2009 2010 2011 2012 2013 2014 2015 2016

India 0.6676 0.6710 0.6704 0.6702 0.6759 0.6748 0.6731 0.6758 0.6745
Russia 0.5041 0.4988 0.4983 0.4988 0.4910 0.4921 0.4943 0.4912 0.4921

Indonesia 0.2716 0.2694 0.2700 0.2700 0.2655 0.2654 0.2667 0.2651 0.2657
Pakistan 0.2143 0.2146 0.2145 0.2151 0.2134 0.2113 0.2107 0.2116 0.2119

Myanmar 0.1464 0.1451 0.1456 0.1456 0.1422 0.1432 0.1439 0.1422 0.1434

2.5. Factors Influencing China’s Investment in Overseas Arable Land Based on the Tobit Model

2.5.1. Tobit Model

In this paper, we not only examine the Chinese scale of arable land investment, but we also
explore why China only invests in some but not all countries in the Belt and Road. We note that in the
Land Matrix database [32], land transaction information for the period from 2008 to 2016 only includes
transactions greater than 200 hectares. According to the data characteristics of this paper, we adopt the
Tobit model to analyze the factors impacting the scale of arable land investment. Tobit [44] proposed a
censored regression model using the maximum likelihood method to make consistent estimates of
censored data, and we use this method to counteract the limitations of our dataset. In our Tobit model,
we assume a linear structural equation, as follows:

y∗i = βX + ε (11)

where βX= β0+ β1x1 + . . .+ βnxn. β is a n + 1 dimensional vector, y∗i is a latent variable, and {x1, . . . ,
xn} are explanatory variables. The error term has a normal distribution with mean µ = 0 and standard
deviation б. It is assumed that the merge point is c. The observed value yi is defined by:

yi =

y∗i , y∗i > c

0, y∗i ≤ c
(12)

Deaton [45] points out that likelihood estimates have a small standard deviation despite their
small sample bias. Therefore, using a likelihood estimation is a suitable technique for the analysis of
small samples.

2.5.2. Theoretical Assumptions

We further explore the influence of the locational characteristics of different countries along the
Belt and Road route on Chinese investment in arable land by means of additional empirical tests.
Based on existing foreign direct investment research [13–17], the following hypotheses are presented.

Hypothesis 1. The endowment of arable land resources in the host country is positively correlated with the
scale of Chinese investment in that country’s arable land.

Over the past 30 years, the rapid growth of China’s economy has led to an increase in China’s
demand for food, putting pressure on the carrying capacity of its arable land resources [4,12]. On the
other hand, due to the long cycle of investment in overseas arable land, the arable land resources of the
host country will play an essential role in the sustainable operations and development of multinational
enterprises [20,46].

Hypothesis 2. A good institutional environment in the host country promotes the scale of China’s investment
in the country’s arable land.
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Under the condition that the arable land in a host country has not been fully commercialized,
the country’s government may transfer land use rights from one party to another as an expropriator,
broker, and/or mediator, and so in some countries, it may intervene frequently in land transactions [47].
Moreover, investment in arable land has a long investment cycle. Thus, the host country’s institutions
and regulations may represent sources of risk for investors, especially for enterprises with the motive
of seeking natural resources in target countries. Since the exploitation of natural resources brings
a considerable amount of rental income to the local government, corruption or deterioration of the
institutional environment of host countries that have abundant resources may tend to occur [48,49].

Hypothesis 3. The geographical distance between the two countries is negatively correlated with the tendency
of Chinese enterprises to invest in the host country’s arable land.

Tobler’s first law of geography states that “everything is interrelated, but near things are more
closely linked than distant things” [50]. Some studies show that the distance between countries is the
primary determinant of bilateral international trade and international investment flows [4,21]. Some
scholars believe that increases in geographical distance are followed by increases in communication
and transportation costs, which in turn lead to higher costs for the coordination and management of
overseas investments [51].

Hypothesis 4. China’s GDP level is positively related to the scale of its annual investment in foreign arable land.

The level of economic development of a country is an important factor in promoting its OFDI [21,49].
Therefore, if a country’s GDP level rises, it may increase its level of foreign direct investment. Following
Wan and Lu [21], this study uses total GDP as a proxy of China’s national economic power.

2.5.3. Empirical Analysis

We study the factors impacting China’s arable land investment in the countries in the Belt and
Road region for the period from 2008 to 2016 by means of a panel Tobit model and set the left merge
point to 200 hm2. Consistent with the theory and hypotheses formulated, our empirical specification
includes measures of arable land resources, institutional environment, a distance factor, and China’s
GDP as explanatory variables. More precisely, the Tobit model-estimated equation is:

o f diit = β0 + β1resit + β2corit + β3 ln discapit + β4 ln cgdpit + γControlsit + εit (13)

In Equation (13), ofdi represents the arable land area in which China has invested in countries in
the Belt and Road region. The variable res denotes countries’ arable land resources and takes a value
ranging from zero to one. In recognition of the particular nature of Chinese investment in overseas
arable land, we primarily examine the host country’s institutional environment and risk level from
the government’s perspective. We quantify political corruption based on International Country Risk
Guide ratings to reflect the risk level of the host country (represented by cor) using averaged monthly
values to produce annual figures. lndiscap is the natural logarithm of the distance between the capital
cities of China (Beijing) and the host country, representing the transport and time costs resulting
from geographical distance. China’s GDP (cgdp) represents China’s economic conditions in a given
year. Moreover, i is the number assigned to each host country, taking a value between one and 48;
t represents the year, taking a value between 2008 and 2016; and εit is the error item.

We include some control variables that have been recognized as important in previous studies
concerning the host country determinants of Chinese OFDI flows [50,51]. The main control variables
are the GDP of the host country and the trade openness and infrastructure levels of the host country.
The host economy control variable (hgdp) reflects the host country’s market size, which may influence
the market-seeking behavior of investors. The level of trade openness (trade) is measured as the
proportion of host country merchandise exports and imports divided by the value of GDP. The
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infrastructure of the host country, represented by elec, will affect the efficiency of operations and
management of investments by enterprises. It is measured as the percentage of the population with
access to electricity.

To eliminate the impact of dimensional inconsistencies, we use logarithms to study the indexes of
geographical distance, China’s GDP, and the GDP of the host country [21]. The regression parameter
of each index may objectively measure the impact of the index on Chinese investment in arable land in
the countries in the Belt and Road region.

3. Empirical Analysis

3.1. Summary Statistics of the Variables Employed in This Study

Table 4 displays the correlation matrix for the study variables, and Table 5 presents the definitions
and data sources of the main explanatory variables in the study. Table 6 presents statistical descriptions
of each variable.

Table 4. Correlation matrix for all study variables.

ofdi res cor lndiscap lncgdp lnhgdp trade elec

ofdi 1.000
res 0.402 1.000
cor −0.216 −0.046 1.000

lndiscap −0.182 −0.198 0.130 1.000
lncgdp 0.100 −0.002 0.125 0.000 1.000
lnhgdp 0.125 0.523 0.323 0.177 0.063 1.000
trade −0.184 −0.342 0.449 0.041 −0.02 −0.098 1.000
elec −0.147 −0.164 0.111 0.498 0.080 0.158 0.207 1.000

Table 5. Details of the variables.

Variable Meaning Data Source

ofdi Chinese arable land investment scale (ten
thousand hectares)

Land Matrix database, GRAIN database,
and Sun et al. (2018).

res Comprehensive evaluation of arable land
resource (0–1).

World Bank database and UN Food and
Agriculture Organization database

cor Corruption level in the host country (0–6).
Higher scores represent more corruption. International Country Risk Guide

discap Linear distance between capital cities CEPII database. http://www.cepii.fr/

cgdp China’s GDP (adjusted to 2010 US$) World Bank database

hgdp Market scale of host country (adjusted to
2010 US$) World Bank database

trade Total import and exports as share in GDP (%) World Bank database

elec Percentage of the population with access to
electricity (%) World Bank database

http://www.cepii.fr/
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Table 6. Statistical descriptions of variables.

Variable Mean Std. Dev. Min Max

ofdi 1.9271 6.6989 0.0000 57.5400
res 0.0724 0.1194 0.0004 0.6758
cor 2.2499 0.7400 1.0000 4.5000

lndiscap 8.5734 0.3922 7.0665 8.9519
lncgdp 29.5873 0.2067 29.2405 29.8823
lnhgdp 25.1411 1.4922 22.2669 28.5337
trade 83.5446 46.4366 18.8031 342.2827
elec 93.0229 13.5405 26.4000 100.0000

3.2. Empirical Results

For Tobit panel data with a certain number of zero dependent values, we utilize a mixed effects
panel Tobit model and a random effects panel Tobit model and use maximum likelihood ratios to test
the models selected. According to the regression results presented in Table 7, all maximum likelihood
ratios for the equation reject the indifferent estimation results of the random panel Tobit and mixed
panel Tobit models. The data indicate that the random effects panel Tobit model should be adopted.
The empirical analysis in this study is performed using Stata 15 software.

Table 7. Tobit regression results.

Regression 1 Regression 2 Regression 3

res 53.2050 ** 62.6913 *** 88.6743 **
(2.51) (2.73) (2.19)

cor −21.3416 *** −20.8693 ***
(−4.39) (−4.04)

lndiscap −24.8085 *** −16.9537 *
(−3.29) (−1.86)

lncgdp 20.8088 *** 27.9401 ***
(6.71) (6.02)

lnhgdp −2.2948
(−0.62)

trade
0.1153
(1.55)

elec −0.3419 **
(−1.99)

sigma_u 28.1980 *** 23.8403 *** 24.8512 ***

sigma_e
(6.01)

7.5249 ***
(12.66)

(4.31)
5.7446 ***

(12.44)

(3.80)
5.5977 ***

(12.42)
Number of observations 432 432 432

Note: *** p < 0.01, ** p < 0.05, * p < 0.1; the Z value of the regression coefficient is in brackets.

In the Tobit regression results (Table 7), we first test the impact of the independent variable (res) to
the outcome in Regression 1 and find a significance level of 5%. Then, we add the three indicators of
the hypotheses (cor, lndiscap, and lncgdp) and find that the independent variable is significant at the 1%
level. After adding the three control variables of lnhgdp, trade, and elec, the significance level of res
declines to 5%, but with a higher coefficient value.

3.3. Robustness Check

To further evaluate the validity of the Tobit model regressions, we consider the effects of hysteresis
and abnormal sample points on the main study model [52].

In light of the fact that the host country’s cultivated land resources and other control variables
may have a certain time lag effect on China’s overseas cultivated land investment, we replace the
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current term of cultivated land resources and other control variables with their respective one year
lagged values.

Because the arable land resources of many of the countries involved in the Belt and Road
Initiative undergo unbalanced development, the unbalanced distribution of arable land quality in
these countries may lead to abnormal sample points in terms of the arable land resources assessed in
this study. Therefore, to find out whether the regression results may be affected by abnormal sample
points, we conduct a winsorized (tail-end) test on the variable arable land resources with 1% extreme
value processing.

The results of these robustness tests, which are presented in Table 8, show that the signs and values
of the main explanatory variables are almost unchanged in the revised model. This demonstrates that
the regression results are robust.

Table 8. Results of the robustness test using the Tobit model.

(1) Explanatory Variable (lag 1
Period) (2) Tail Shrinkage Test

Z-Statistic Coefficient Z-Statistic Coefficient

res 2.33 98.9252 ** 2.18 88.7992 **
cor −3.22 −20.2646 *** −4.05 −20.8639 ***

lndiscap −2.11 −17.6085 ** −1.86 −16.9687 **
lncgdp 5.47 27.0361 *** 6.02 27.9426 ***
lnhgdp −0.85 −2.9817 −0.62 −2.3014
trade 1.53 0.1153 1.55 0.1152
elec −1.71 −0.2884 * −1.99 −0.3417 *

sigma_u 3.99 25.0946 *** 3.81 24.8499 ***
sigma_e 11.75 5.4377 *** 12.42 5.5980 ***

Number of observations 384 384 432 432

Note: *** p < 0.01, ** p < 0.05, * p < 0.1.

4. Discussion

The results show that res, which represents the arable land resources in countries in the Belt and
Road region, is one of the most stable and influential variables in our study. Arable land resources in
the host country, a measure which is calculated comprehensively based on the quantity and quality
of the arable land, has played a substantial and positive role in China’s investment in arable land
in the countries along the Belt and Road route. This result supports hypothesis 1 and indicates that
investment by Chinese enterprises in overseas arable land is successful in selecting land that contributes
to the sustainable supply of the input elements needed for food production.

In the indexes that represent host country institutions and risks, corruption level (cor) has a
significant negative influence on the scale of Chinese investment in arable land in countries in the Belt
and Road region. This result supports hypothesis 2 and suggests that Chinese enterprises demonstrate
risk aversion in their investments in cultivated land, which is consistent with Wan and Lu [21]. With the
recent establishment of China’s modern enterprise system, Chinese enterprises have become more
market oriented in their approach to overseas arable land investment [12,21].

The geographical distance (lndiscap) variable has a strong negative correlation with investment,
which is consistent with the results obtained by other scholars [21]. This result confirms that
geographical distance hinders cross-border investment.

The sign of the coefficient on the host country market variable (lnhgdp) is negative, but the
coefficient is not found to be statistically significant. Therefore, the results indicate that the economic
conditions of the host country have no significant impact on the tendency of Chinese enterprises to
invest in arable land in the countries studied, and thus hypothesis 3 is not supported. One possible
explanation for this is that although some of the crops invested in and developed by Chinese enterprises
in the host countries are sold directly in the local market, some enterprises engage in export trade,
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capitalizing on the geographic advantages or policy environment of the host country, and therefore the
host country’s economic conditions are not of high importance [4].

China’s gross domestic product (lncgdp) is positively correlated with the scale of investment in
host countries’ arable land (ofdi) at the 1% significance level, which indicates that China’s economic
power can also significantly increase the tendency for investment in overseas arable land, which
supports hypothesis 4.

The coefficient of the infrastructure variable (elec) is negative and significant at the 10% level.
A possible reason for this is that most of the countries along the Belt and Road are developing
countries for which electric power systems are generally not well developed, and those that are least
developed may be the countries in which there is the greatest availability of unutilized arable land [53].
In such countries, China can use its own infrastructure experience and capital advantages to offer
complementary advantages in the use of arable land resources in underdeveloped areas.

In summary, our research results show that Chinese companies tend to invest in countries with
abundant arable land resources and low corruption risks. Our findings are also consistent with
Dunning’s [17] resource-seeking foreign investment characteristics and Kojima’s theory of comparative
advantage [14].

5. Conclusions, Policy Implications, and Future Research Directions

5.1. Conclusions

This study explores the main factors affecting the scale of China’s investment in foreign arable
land in 48 Belt and Road countries during the period 2008–2016. We establish the evaluation of arable
resource systems based on the quantity and quality of arable land, using a measure comprised of
eight sub-indicators. Our findings show that arable land resources in the host country significantly
and positively affect China’s investment in overseas farmland and increases in China’s economic
power also significantly increase its investment. The host country’s corruption level and geographical
distance have significant negative impacts on China’s overseas farmland investment.

5.2. Policy Implications

By means of overseas arable land investment, China can alleviate the pressure on its domestic
arable land resources and can, to a certain extent, ensure food security [12]. At the same time, it can
effectively allocate domestic and foreign resources [5,54]. According to our findings and the location
characteristics of countries studied, this paper proposes the following three policy implications.

First, Chinese enterprises should protect the local ecological environment to pursue long-term
benefit. Because the period of investment in cultivated land is long and the quality of cultivated land
accounts for an important part of the evaluation system of cultivated land resources, Chinese enterprises
should take good care of local land and water resources, should take their social responsibilities
seriously in order to increase the proportion of locals in employment, for example, and create a good
ecological environment for their project’s operations. In addition to their ethical merits, these actions
will support the sustainability of the long-term investments in arable land.

Second, Chinese enterprises should pay more attention to the “high-risk” and underdeveloped
countries and engage in joint development with them. Countries with abundant land resources have
attracted attention from developed countries for many years, making it difficult for emerging countries
like China to benefit from new investment opportunities. Thus, more attention should be paid to
less-developed nations with insufficient investment in agricultural production in Asia and Africa,
such as Myanmar. While profits may be low in the short term, and losses may even arise initially,
they will be profitable in the long run. For example, overseas investment by enterprises in China can
provide funds to those countries and share the benefits of China’s agricultural research, development
techniques, and know-how. This may advance the “international development” of China’s supply
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chains relating to seeds, agricultural machinery, and fertilizers, while also promoting the development
of host countries’ local economies.

Third, in addition to considering situations of local government corruption, more information
should be collected regarding the wider cultural context of the host country, such as local religious
beliefs, before investment decisions are made. Chinese enterprises should make a detailed plan
and fully study the investment environment of the host country, choose the appropriate mode of
overseas investment, protect the legitimate rights and interests of local farmers, and reduce their own
investment risks.

5.3. Limitations and Future Research Directions

This article uses macro-level data to analyze the selection of host countries and influencing factors
of China’s overseas arable land investment in the Belt and Road region. In so doing, the paper has the
following two shortcomings.

First, due to limitations of the available data, the study’s model of investment in arable land
resources does not include ecological indicators (e.g., Greenhouse gas emissions from crop residues).
Such indicators may be important factors relevant to Chinese firms’ investment behavior.

Second, China’s overseas arable land investment activities are mainly undertaken by business
enterprises. Due to the limited availability of corporate information, this article is not able to analyze
in detail the scale or industry status of the Chinese enterprises that engage in these activities.

Future research can also enrich the research in this area from other perspectives, such as by
comparing the location choices for overseas arable land investment from China to the equivalent
choices made by other countries (e.g., America, [55]), thus providing a reference for Chinese companies
to develop their future overseas cultivated land investment decisions.
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Appendix A

Table A1. Weight (Wi) change trends for each sub-indicator during the period 2008 to 2016.

W1 W2 W3 W4 W5 W6 W7 W8

2008 0.1995 0.0718 0.0550 0.2345 0.0897 0.2414 0.1069 0.0011
2009 0.1988 0.0721 0.0547 0.2361 0.0894 0.2406 0.1064 0.0020
2010 0.1979 0.0725 0.0541 0.2361 0.0895 0.2409 0.1063 0.0027
2011 0.1975 0.0732 0.0538 0.2356 0.0893 0.2403 0.1059 0.0043
2012 0.1974 0.0738 0.0536 0.2380 0.0900 0.2389 0.1018 0.0066
2013 0.1971 0.0744 0.0527 0.2372 0.0900 0.2389 0.1052 0.0046
2014 0.1966 0.0747 0.0524 0.2366 0.0903 0.2392 0.1052 0.0049
2015 0.1970 0.0745 0.0529 0.2383 0.0907 0.2390 0.1017 0.0058
2016 0.1962 0.0520 0.0746 0.2374 0.0901 0.2390 0.1050 0.0057
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Appendix B

Table A2. The output Resj for 48 countries in the Belt and Road region during the period 2008 to 2016.

Country 2008 2009 2010 2011 2012 2013 2014 2015 2016

Brunei 0.0576 0.0568 0.0566 0.0562 0.0520 0.0548 0.0548 0.0514 0.0532
Indonesia 0.2716 0.2694 0.2700 0.2700 0.2655 0.2654 0.2667 0.2651 0.2657
Cambodia 0.0329 0.0325 0.0326 0.0324 0.0310 0.0317 0.0317 0.0306 0.0314

Laos 0.0844 0.0831 0.0827 0.0823 0.0768 0.0806 0.0808 0.0764 0.0805
Myanmar 0.1464 0.1451 0.1456 0.1456 0.1422 0.1432 0.1439 0.1422 0.1434
Malaysia 0.0940 0.0928 0.0927 0.0924 0.0890 0.0905 0.0907 0.0886 0.0904

Philippines 0.0702 0.0696 0.0697 0.0697 0.0689 0.0692 0.0696 0.0692 0.0693
Singapore 0.0004 0.0004 0.0004 0.0006 0.0008 0.0006 0.0006 0.0006 0.0005
Vietnam 0.0791 0.0787 0.0789 0.0789 0.0774 0.0770 0.0809 0.0777 0.0766

Kazakhstan 0.0971 0.0960 0.0962 0.0975 0.0970 0.0967 0.0962 0.0952 0.0949
Kyrgyzstan 0.0300 0.0297 0.0296 0.0295 0.0279 0.0288 0.0286 0.0274 0.0285
Tajikistan 0.0287 0.0283 0.0281 0.0278 0.0264 0.0271 0.0270 0.0260 0.0269
Mongolia 0.0369 0.0355 0.0352 0.0349 0.0324 0.0336 0.0334 0.0314 0.0332

Russia 0.5041 0.4988 0.4983 0.4988 0.4910 0.4921 0.4943 0.4912 0.4921
Poland 0.0360 0.0357 0.0324 0.0331 0.0324 0.0319 0.0322 0.0319 0.0317

Czech Republic 0.0215 0.0212 0.0211 0.0211 0.0208 0.0167 0.0166 0.0205 0.0165
Slovakia 0.0178 0.0173 0.0173 0.0173 0.0166 0.0164 0.0163 0.0163 0.0160
Hungary 0.0285 0.0282 0.0270 0.0271 0.0271 0.0266 0.0266 0.0271 0.0266
Slovenia 0.0250 0.0247 0.0248 0.0249 0.0233 0.0249 0.0252 0.0237 0.0251
Croatia 0.0100 0.0101 0.0107 0.0107 0.0249 0.0105 0.0099 0.0252 0.0106

Romania 0.0487 0.0486 0.0494 0.0492 0.0483 0.0479 0.0480 0.0481 0.0476
Bulgaria 0.0220 0.0224 0.0228 0.0234 0.0237 0.0250 0.0252 0.0251 0.0253

Serbia 0.0195 0.0191 0.0195 0.0195 0.0189 0.0192 0.0194 0.0192 0.0194
Albania 0.0350 0.0347 0.0350 0.0352 0.0339 0.0354 0.0366 0.0356 0.0366
Estonia 0.0305 0.0305 0.0316 0.0318 0.0304 0.0322 0.0329 0.0319 0.0336

Lithuania 0.0280 0.0305 0.0321 0.0336 0.0346 0.0358 0.0370 0.0344 0.0348
Latvia 0.0297 0.0301 0.0309 0.0315 0.0312 0.0331 0.0337 0.0331 0.0351

Ukraine 0.0877 0.0869 0.0872 0.0872 0.0867 0.0868 0.0867 0.0859 0.0863
Belarus 0.0295 0.0296 0.0297 0.0299 0.0296 0.0301 0.0306 0.0304 0.0306

Moldova 0.0298 0.0296 0.0295 0.0295 0.0294 0.0294 0.0295 0.0294 0.0295
Turkey 0.0845 0.0834 0.0835 0.0821 0.0813 0.0807 0.0808 0.0807 0.0801

Iran 0.1032 0.1036 0.1047 0.1046 0.1060 0.1047 0.1047 0.1052 0.1047
Iraq 0.0504 0.0512 0.0515 0.0517 0.0497 0.0471 0.0484 0.0488 0.0475
UAE 0.0318 0.0197 0.0197 0.0197 0.0190 0.0189 0.0190 0.0170 0.0169

Saudi Arabia 0.0194 0.0189 0.0189 0.0189 0.0186 0.0183 0.0187 0.0189 0.0188
Qatar 0.0145 0.0157 0.0157 0.0157 0.0156 0.0153 0.0156 0.0158 0.0157

Lebanon 0.0133 0.0135 0.0133 0.0134 0.0136 0.0136 0.0136 0.0137 0.0136
Oman 0.0034 0.0035 0.0035 0.0035 0.0035 0.0034 0.0034 0.0035 0.0035
Yemen 0.0084 0.0082 0.0084 0.0082 0.0083 0.0081 0.0081 0.0081 0.0081
Jordan 0.0075 0.0074 0.0074 0.0074 0.0075 0.0080 0.0081 0.0082 0.0081
Israel 0.0332 0.0333 0.0334 0.0334 0.0335 0.0338 0.0330 0.0335 0.0333

Armenia 0.0162 0.0164 0.0164 0.0165 0.0167 0.0168 0.0169 0.0168 0.0169
Azerbaijan 0.0301 0.0302 0.0302 0.0302 0.0303 0.0303 0.0305 0.0307 0.0306

Egypt 0.0826 0.0813 0.0815 0.0815 0.0822 0.0819 0.0822 0.0833 0.0825
India 0.6676 0.6710 0.6704 0.6702 0.6759 0.6748 0.6731 0.6758 0.6745

Pakistan 0.2143 0.2146 0.2145 0.2151 0.2134 0.2113 0.2107 0.2116 0.2119
Bangladesh 0.0740 0.0744 0.0750 0.0748 0.0766 0.0783 0.0784 0.0785 0.0783
Sri Lanka 0.0220 0.0223 0.0226 0.0229 0.0217 0.0224 0.0232 0.0232 0.0231
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