
Energy Policy 146 (2020) 111803

Available online 17 August 2020
0301-4215/© 2020 Elsevier Ltd. All rights reserved.

Has Chinese outward foreign direct investment in energy enhanced China’s 
energy security? 

Yong Zhao a, Xunpeng Shi b, Feng Song c,* 

a School of Economics, Renmin University of China, China 
b Australia-China Relations Institute, University of Technology Sydney, Australia 
c School of Applied Economics, Renmin University of China, China   

A R T I C L E  I N F O   

Keywords: 
China 
Outward foreign direct investment 
Energy security 
Oil import 

A B S T R A C T   

China’s soaring outward foreign direct investment (OFDI) in the energy sector has attracted increasing attention, 
which is arguably intended to enhance China’s energy security given its large oil deficit. This study attempts to 
empirically examine whether OFDI in the energy sector can help to enhance China’s energy security by con
ducting an econometric analysis using a micro-level dataset. The results show that China’s OFDI in energy does 
enhance its energy security by increasing the volume of oil imports from host countries for the investment and by 
diversifying China’s sources of imports. On average, a 1% increase in energy OFDI to a country leads to a 1.2% 
increase in the probability of importing from that country and a 0.071% increase in the firm-level import volume. 
In addition, we find that the effects do not differ by investment mode (i.e. mergers and acquisitions or greenfield 
investments) but do differ by country type, as investments in developing countries can positively contribute to oil 
imports, whereas investments in developed countries do not have the same effect.   

1. Introduction 

Alongside its dramatic economic growth over the past four decades, 
China has become the world’s largest energy consumer, accounting for 
21% of the world’s energy consumption, and was a net importer of coal, 
oil, and natural gas in 2018 (BP, 2019). In the same year, China im
ported 460 million tonnes of crude oil and surpassed the US as the 
world’s largest oil importer. Its oil import dependence rate also reached 
a record high of nearly 70% (IEA, 2019). In this context, energy security, 
especially oil security, is considered the top concern of China’s policy
makers (Gholz et al., 2017). 

China’s outward foreign direct investment (OFDI) has grown 
significantly since the 2000s, and its investment in the overseas energy 
sector has particularly increased (Gholz et al., 2017; Leung, 2011; 
Zhang, 2011). Although strengthening energy security is the widely 
cited motivation for China’s OFDI in the energy sector, the effectiveness 
of this investment is under debate, and quantitative studies of the issue 
are limited. China’s government and many scholars consider OFDI in the 
energy sector as an instrument for enhancing China’s energy security 
(Duan et al., 2018; Tang et al., 2017). The argument that OFDI has a 
positive effect on energy security is also made regarding observations of 
the non-commercial behaviour of national oil companies (NOCs), which 

is considered to be driven by security reasons (Bradsher, 2011; Wolfe 
and Tessman, 2012). 

However, some experts raise the opposing argument that OFDI has 
enhanced China’s energy security only marginally or not at all. Inci
dental observations suggest that China’s equity oil has not necessarily 
been returned to China (Downs, 2007; Leung, 2011; Zhang, 2011; 
Zhang, 2012) and that the NOCs’ behaviour is profit-driven (Kong, 
2011; Odgaard and Delman, 2014). 

Although these previous studies provide pioneering research on the 
relationship between China’s OFDI in the energy sector and its energy 
security, quantitative and comprehensive studies on this topic are 
notably lacking. The majority of them only consider incidental evidence, 
which may lead to conflicting conclusions depending on the case 
selected. Thus, further clarifying this debate is important not only for 
academics but also for both Chinese policymakers and international 
stakeholders. As a major energy consumer in an integrated world in 
which domestic policies are inseparable from foreign policies, China’s 
energy security will have a significant global impact. 

Our study contributes to this debate by conducting a rigorous 
regression analysis to explore whether China’s energy OFDI contributes 
to its energy security. We use a dataset created by merging China Global 
Investment Tracker data with Chinese Customs oil import data. We focus 
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on oil because it is the primary topic of concern in discussions about 
energy security (Leung, 2011; Li et al., 2016; Yao et al., 2018). To the 
best of our knowledge, this study is the first to empirically quantify the 
impact of China’s OFDI in energy resources on its energy security using 
micro-level data. 

We also contribute to the emerging literature on the behaviour of 
China’s OFDI, which has increased substantially over the past decade 
and is playing a larger role in shaping the global economy. Studies are 
starting to investigate the determinants of China’s choices of investment 
type and location as well as the impacts of its investments. For example, 
Cozza et al. (2015) and Huang and Zhang (2017) investigate whether 
China’s OFDI enhances firms’ performance, and Hao et al. (2019) 
examine whether it affects the host country’s environmental quality. 
Our study complements these existing studies by examining whether 
China’s OFDI has successfully improved national energy security. 

The estimation results provide supporting evidence for the hypoth
esis that China’s energy OFDI enhances its energy security. Specifically, 
OFDI in a country helps to increase the probability of importing oil from 
that country, meaning that it helps to diversify oil imports, and it also 
increases the volume of oil imports from the host country. Further 
analysis reveals that the effects do not differ by investment mode but do 
differ by country type. Investments in developing countries can posi
tively contribute to oil imports, whereas investments in developed 
countries do not have the same effect. 

The remainder of the paper proceeds as follows. The next section 
briefly presents the facts and debates on China’s OFDI related to energy 
security. Section 3 presents the empirical model. Results on the relation 
between OFDI and China’s energy imports are presented in Section 4. 
The last section concludes and provides policy implications. 

2. Background and literature review 

2.1. China’s energy OFDI 

The Chinese government has long promoted OFDI in the energy 
sector. In the 10th Five-Year Plan (2001–2005), the Chinese government 
began proposing to make full use of both domestic and foreign resources 
and launch the ‘going out’ strategy. The following 11th Five-Year Plan 
stated that China will accelerate mutually beneficial cooperation in 
exploring, developing, and processing energy resources worldwide. In 
China’s 12th Five-Year Plan period, overseas oil investment, strategic 
petroleum reserves, and unconventional gas development were consid
ered the key elements of China’s energy security strategies (Wu, 2014). 
The ‘going out’ strategy was further strengthened in the 13th Five-Year 
Plan with ‘openness’ and capacity cooperation with the ‘Belt and Road’ 
countries (NDRC, 2016). 

Partially owing to these encouraging policies, the scale of China’s 
energy OFDI increased from 6.6 billion USD to 55.2 billion USD between 
2005 and 2017. Although China’s energy OFDI was initially concen
trated in resource-rich countries, it has notably shifted toward OECD 
countries, such as the EU, the US, and Canada, since 2011 (Jiang and 
Ding, 2014). As of the end of 2017, China’s energy OFDI has spread to 49 
countries or regions worldwide. North America received the most 
accumulative investment between 2005 and 2017, with 24% of total 
investment, followed by South America, with 22% of the total. Russia 
and other Western Asia countries (including Kazakhstan, Mongolia, and 
Kazakhstan) accounted for about 17% of total investment. Fig. 1 illus
trates this regional distribution. 

Additionally, overseas investments can take one of two basic modes: 
greenfield investment and cross-border merger and acquisition (M&A). 
Greenfield investment involves building operations from the ground up, 
whereas M&A involves transferring existing assets from local firms to 
foreign investors. A closer look at the project-level data shows that 
China’s investments mainly take the form of cross-border M&A. Spe
cifically, among the 123 oil investment projects in the data, 34 are 
greenfield investments, accounting for 24% of the total, with M&A 

projects accounting for the remaining 76%. 

2.2. China’s oil imports 

China’s oil imports have three notable characteristics. First, its oil 
imports have substantially increased over time. Although China prefers 
to ensure its energy security through self-reliance, its rapid economic 
growth, urbanization, and increasing standard of living have created a 
significant gap in domestic supply and demand. Since China became a 
net oil importer in 1993, its net imports have continued to rapidly rise, 
reaching 460 million tonnes in 2018 and accounting for 21% of total 
global oil trade. Even with slower economic growth within the ‘New 
Normal’ economic environment, China’s oil consumption and its 
important dependencies are expected to continue to grow over the next 
two decades (IEA, 2017). 

Second, China’s sources of oil imports are concentrated in a few 
countries, mainly in the Middle East and Africa, although they have 
diversified over time. The data for 2005 to 2017, as illustrated in Fig. 2, 
show several specific trends. China’s sources of oil imports have become 
more diversified, as the number of importing countries has increased 
from 37 to 48. Although the Middle East remains the most important 
region for imports, its share of imports declined slightly from 47% to 
43%. Imports from Africa declined substantially from 30% to 20%. 
Imports from South America increased from less than 3%–14%, and 
imports from Russia increased from 10% to 14%. 

Third, although importing firms are also concentrating, the number 
of importers has increased over time with the gradual liberalization of 
importer restrictions. The Chinese government controls who can import 
oil with a quota system. State-owned enterprises used to control almost 
all oil imports because they were thought to better serve energy security 
purposes. Since China’s entry into the WTO in 2001, however, more 
firms, including foreign firms, have been allowed to import oil, leading 
the total number of importing firms to increase from 20 to 74 between 
2002 and 2016. The number of foreign firms increased from four to 
fourteen, their import volume increased six fold, and their import share 
has fluctuated around 10% over time. 

2.3. Literature review 

2.3.1. Energy security 
The literature describes different concepts of energy security. A 

narrower definition of energy security focuses on its most important 
aspect: the availability of the energy supply and its maintenance at a 
stable level to satisfy the demand required for national development 
(IEA, 2017). A more comprehensive definition includes many other di
mensions, including physical availability, price affordability, and 

Fig. 1. Regional distribution of China’s overseas investment in energy. 
Data source: China Global Investment Tracker data. 
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environmental sustainability (Brown and Huntington, 2018). 
For oil-importing countries, oil is the key to energy security, as 

concerns about the security of oil imports dominate policy discussions 
and policymaking (Vivoda, 2009). In addition to securing the necessary 
quantity of oil to meet domestic demand, the diversification of the 
sources of oil imports is used by oil-importing countries as a strategy to 
enhance energy security. In general, relying on a single source of oil 
imports is much riskier than importing oil from multiple sources. Having 
multiple suppliers provides security and reduces vulnerability if a tem
porary or permanent supply disruption occurs (Cohen et al., 2011; 
Vivoda, 2009). 

2.3.2. China’s OFDI and its energy security 
As early as the 1990s, NOCs were encouraged to make overseas in

vestments to expand their reserves and production. These investments 
involve purchasing exploration and drilling rights, securing a guaran
teed percentage of production from the host country, and acquiring 
foreign firms. The equity oil of Chinese NOCs’ overseas investment has 
increased substantially to over 200 million tonnes annually and has 
already exceeded China’s annual domestic oil output since 2018 (Min
istry of Natural Resource of the People’s Republic of China, 2019). Many 
studies also accept the premise that China’s energy OFDI can help to 
promote energy security by increasing oil and gas reserves, expanding 
production, and diversifying oil supply sources (e.g. Dong et al., 2011; 
Kong et al., 2019; Wu, 2014). 

Some researchers argue that China’s energy OFDI can also indirectly 
help to enhance oil security through several channels in addition to 
helping China secure equity oil, including promoting long-term re
lationships with oil-producing countries, investing and lobbying for the 
construction of transportation routes which favour China, and 
enhancing the international oil supply (Leung, 2011; Zhang, 2012). 

Opposing arguments have also been raised. Specifically, it is argued 
that Chinese NOCs are profit-seeking investors and do not prioritize 
energy security beyond their business operations. Moreover, NOCs’ non- 
commercial behaviour may be driven by other factors besides energy 
security. Jiang and Ding (2014) claim that partnering with international 
oil companies can help Chinese NOCs acquire management experience 
and technology in such areas as unconventional oil and gas, deep water, 
and liquefied natural gas. Zhang (2012) argues that energy OFDI can 
help the Chinese government diversify its foreign exchange reserves 
away from low-yielding financial instruments, such as US Treasury 
Bonds. Lai et al. (2014) argue that the investments of China’s NOCs can 
be best explained by the ‘sectoral specialization’ hypothesis along with a 
consideration for strategic assets. 

Given this discussion, our main hypothesis is that China’s energy 
OFDI can help to enhance its energy security by increasing its volume of 
imports and diversifying its import source countries. Overseas 

investment in a host country can bring new oil suppliers through two 
channels. First, China may acquire oil assets in the country and, thus, 
gain more control over oil resources. Second, the learning and infor
mation effects of the investment can reduce uncertainty around oil im
ports for Chinese oil importers. 

In response to the notion that energy OFDI flows to developed 
countries to acquire technology and management experience rather than 
to implement a governmental energy security strategy, we investigate 
whether the energy security effects differ by destination country type. In 
addition, we investigate whether the energy security effects differ by 
investment type (i.e. greenfield investment vs. M&A). 

3. Modelling the impact of China’s energy OFDI on energy 
security 

3.1. Estimation model and identification strategy 

We address whether China’s energy OFDI enhances its energy se
curity from two angles: whether it helps diversify China’s import sources 
by increasing the probability of importing from a host country (exten
sive margin) and whether it increases the imported volume from a 
destination country (intensive margin). Although the data show that 
China’s oil imports have increased substantially to meet its domestic 
demand and that its sources of oil have diversified over the past decade, 
the causal relationship between overseas investments and this diversi
fication needs to be examined more carefully. 

To evaluate the impact of OFDI on the diversification of oil imports, 
we specify a logit model to estimate the likelihood of importing from a 
given country, as follows:  

Pr(yijt > 0) = a +λ*log(EIit) + Xβ + ui+ej+vt + εijt                            (1) 

Similarly, the impact of China’s energy OFDI on its volume of oil 
imports is specified as follows:  

Log(yijt) = β +γ*log(EIit) + Xβ + ui+ej+vt+ζijt,                                  (2) 

where Pr is the probability of a firm importing from a given country, yijt 
is firm j’s imported oil from country i in year t. EIit is China’s cumulative 
energy investments in country i as of year t and the variable of interest.1 

The coefficient λ measures the probability of an increase in oil imports if 
investment increases by one percent, and the coefficient γ measures the 
impact of increasing investment on import volumes. X is a vector of 
control variables that may affect oil imports from country i in year t. ui 
denotes country fixed effects and captures many of the time-invariant 

Fig. 2. Regional distribution of China’s oil import sources: 2005 vs. 2017. 
Data source: Chinese Customs Database 

1 Annual OFDI is deflated by the US GDP deflator and is expressed in 2010 
dollars. 
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unobserved country-specific characteristics included in the gravity 
model, such as geographic distance, among others. ej represents firm 
fixed effects and allows us to take into account unobserved heteroge
neity across firms that is potentially correlated with their import de
cisions. vt is a vector of year dummies used to capture time-variant 
unobserved heterogeneity. Finally, εijt and ζijt are the error terms, 
which may be correlated within a firm. 

Based on previous studies of the oil trade (Kashcheeva and Tsui, 
2015; Mityakov et al., 2013; Sheng et al., 2015), we use a set of control 
variables that can affect oil imports from different countries. First, GDP 
measures the market size of a source country and is expected to posi
tively impact the oil trade flow as a major driver of trade volume. Sec
ond, GDP per capita measures the income of a source country. A high 
income implies that the source country has higher energy demand, and, 
thus, it negatively affects China’s imports from that country. Third, 
country risk may negatively affect imports from a country, as importers 
may rationally reduce their imports from high-risk countries. Finally, oil 
production and consumption in the import source country are measured 
in terms of annual barrels of oil production and consumption, respec
tively. Oil production should positively affect China’s imports, whereas 
oil consumption should have a negative impact. 

A challenge in estimating Eqs. (1) and (2) is the potential endoge
neity concern that may arise from the reverse causality between over
seas investments and oil imports. To mitigate this endogeneity issue, we 
estimate Eqs. (1) and (2) using micro-level data. In all the estimations, 
the dependent variable is annual oil imports at the firm-destination 
level, and the key explanatory variable, overseas investment, is aggre
gated at the destination country level. The aggregate-level variables 
should affect the individual variables, but the reverse does not hold. 
Thus, the potential endogeneity problem caused by reverse causality 
should be mitigated. However, regressing individual variables on 
aggregate variables can lead to seriously downward-biased standard 
errors (Moulton, 1990). To address this issue, we cluster all regressions 
at the firm level. 

Another challenge in the estimation stems from the zero-value 
problem in import trade. In Eq. (2), the logarithm of the volume of 
imports excludes observations with zero-value imports. If the process for 
eliminating these zero values is non-random, sample selection bias is 
inevitable. To address this issue, we employ the EK-Tobit model pro
posed by Eaton and Kortum (2001). Zero trade may arise for several 
reasons; it may reflect actual trade transactions, or the exporter or 
importer may have chosen to report only data above a certain threshold. 
Thus, Eaton and Kortum (2001) suggest that the threshold value could 
be a maximum likelihood estimation of the censoring point, as implied 
by trade models with fixed trade costs. They therefore replace zero 
values with the minimum trade value exported by a certain company to 
a certain country and use an interval regression for estimation. 

Compared with the traditional Tobit model, the EK-Tobit model not 
only has no exclusion restrictions but also better controls for country or 
country pair effects. Head and Mayer (2014) compare a variety of 
different zero-value trade processing methods, affirm the validity of the 
EK-Tobit model estimation, and consider that method to be one of the 
most effective methods in this setting. Furthermore, this method is 
currently widely used in the estimation and identification of trade 
models (Cheptea et al., 2015; Gaigné et al., 2018). We therefore estimate 
model (2) using the EK-Tobit method, replacing zero import flows with a 
truncation point specific to each firm defined as the minimum non-zero 
import value by that firm. 

3.2. Data 

The data are compiled from several sources. Data on oil imports are 

obtained from the Chinese Customs Database, which contains 
transaction-level information, including the time, importer, transaction 
value, quantity, and importing source country.2 These data can therefore 
be aggregated according to the import source country and year. The data 
on energy OFDI come from the China Global Investment Tracker 
(American Enterprise Institute and Heritage Foundation, 2018), which 
covers Chinese investments announced in the open-source media with 
values over $100 million. These data can serve as a reasonable proxy for 
China’s large-scale investments (Luo et al., 2017).3 

GDP and GDP per capita are taken from the World Bank Develop
ment Indicator Database, the indicator of country risk is taken from the 
Economist Intelligence Unit Country Risk Model Database,4 and oil 
production and consumption come from the BP Statistical Review of 
World Energy (BP, 2019). Our final dataset has 100,748 observations for 
178 importing firms and 164 countries, covering the period 2005–2013. 
Table 1 presents summary statistics for the variables used in our 
regressions. 

4. Results and discussion 

4.1. Baseline results 

Table 2 reports the baseline estimation results for Eqs. (1) and (2). 
Year, country, and firm fixed effects are included in all models, but the 
results are not reported here owing to limited space. Columns (1) and (2) 
report the results of estimating Eq. (1) using OLS and logit models, 
respectively. This regression examines whether overseas oil investment 

Table 1 
Summary statistics.  

Variable name Max Min Mean S.D. 

Market size (trillion US dollars) 16.7 0.0042 0.081 2.02 
Income (1000 US dollars) 102.9 0.50 18.3 20.5 
Economic risk 89.7 9.0 42.9 14.7 
Oil production (billion barrels) 4.25 0 0.44 0.79 
Oil consumption (billion barrels) 7.59 0 0.39 0.94 
Cumulative OFDI (billion US dollars) 12.8 0 0.51 1.74 
Cumulative greenfield investment (billion US 

dollars) 
5.66 0 0.16 0.74 

Cumulative M&A (billion US dollars) 10.2 0 0.35 1.39 
Oil imports (1000 tonnes) 37,090 0 18.1 418 
Entry dummy (whether a firm has a positive 

value of imports) 
1 0 0.015 0.12  

2 Imported oil products are defined as those assigned the eight-digit 
Harmonized System code 27090000.  

3 Several sources provide data on China’s OFDI, including some official data 
sources, such as China’s Ministry of Commerce, the National Bureau of Statis
tics, and the State Administration of Foreign Exchange. At the aggregate level, 
the tracker data and the official data reported by the Ministry of Commerce 
have few discrepancies. However, the tracker dataset records the final desti
nations of investments, whereas the official data from the Ministry of Com
merce only records the first destination, leading to a large amount of bias. The 
disadvantage is that the tracker may under-represent smaller scale investments 
(i.e. those smaller than $100 million). Because energy-related investments often 
involve large amounts of money, the tracker can be considered to have good 
representativeness.  

4 The Country Risk Model is developed by the Economist Intelligence Unit. It 
provides risk scores that can be compared across countries and over time for six 
risk categories (i.e. sovereign debt, currency, the banking sector, political 
structure, economic structure, and overall country risk). We use the overall 
country risk index to measure the host countries’ market risk conditions. More 
details on the database can be found at the following website. https://www.eiu. 
com/handlers/publicDownload.ashx?mode=m&fi=risk-section/country-risk- 
model.pdf. 
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in a country increases the probability of importing oil from that country. 
Because the logit model results have more explicit economic meanings 
than the OLS results have, we discuss the results of the logit model. The 
estimation shows that China’s energy OFDI in a country is positively 
associated with the probability of importing oil from that country. The 
point estimate of the OFDI coefficient is 0.012, which corresponds to an 
odds-ratio value of EXP(0.012) = 1.012, implying that a 1% increase in 
China’s investment in a host country’s oil sector leads to a 1.2% increase 
in the probability of importing from that country on average at the firm 
level. 

Columns (3) and (4) report the results for Eq. (2) using OLS and EK- 
Tobit estimators, respectively. This model aims to determine whether 
investment in a country increases the volume of imports from that 
country. The coefficients of OFDI are statistically significant and positive 
in all regressions, implying that OFDI in a host country’s energy sector 
positively impacts the volume of oil imports from that country. Specif
ically, the point estimate of the OFDI coefficient in the EK-Tobit model is 
0.071. This result implies that 1% increase in a host country’s oil sector 
investment leads to an approximately 0.071% increase in imports from 
that country on average at the firm level. Our results support the argu
ment that China’s energy OFDI helps to promote China’s energy security 
by diversifying the source countries and increasing imports. Although 
there are some incidental observations that the equity oil may not be 
shipped back to China, the overall oil imports from the host country 
increase with investment. 

Finally, the coefficients of the control variables are consistent with 
our expectations. Specifically, the coefficients of market size and oil 
production are significantly positive, and the coefficients of the income 
variables are significantly negative. This result suggests that, ceteris 
paribus, a Chinese firm imports more oil from countries with greater 
market size and oil production and less oil from countries with higher 
incomes. This significant role of market size and production is also 
consistent with the findings of previous studies, such as those of Buckley 
et al. (2007) and Urdinez et al. (2014). The coefficients of economic risk 
and oil consumption are not statistically significant, indicating that they 
do not affect oil imports. 

4.2. Robustness checks 

In this section, we examine the robustness of our baseline results. The 

first check is excluding foreign firms. Although domestic enterprises, 
especially state-owned enterprises, have always been the main driver of 
oil imports, the import volumes of foreign-owned enterprises have also 
increased following the financial crisis. Oil imports by foreign and do
mestic firms may play different roles in oil security. Thus, as a robustness 
check, we run regressions excluding foreign firms (including wholly 
foreign-owned firms and foreign joint ventures). Column (1) in Table 3 
presents the extensive margin effect of OFDI, and column (2) shows the 
intensive margin effect. In all models excluding foreign firms, the co
efficients of OFDI are still positive and significant, indicating the 
robustness of our baseline result. Furthermore, the magnitude of the 
coefficient of OFDI is greater in this model than in the baseline model, 
implying that OFDI affects the imports of domestic firms more than 
those of the foreign firms. 

The second check is excluding superstar firms. To avoid reverse 
causality, we use energy OFDI at the country level as an explanatory 
variable for firm-level imports because the aggregate level variable may 
affect the individual variable, but the reverse does not hold. However, 
sufficiently large individual firms (i.e. superstar firms) may be able to 
affect the aggregate level. This so-called granular effect is drawing 
increasing attention in the trade literature (Bernard et al., 2018; Freund 
and Pierola, 2015; Gaubert and Itskhoki, 2018). Thus, we define the firm 
with the greatest volume of imports in a given market in a year as a 
superstar firm, and we exclude all superstar firms from the sample and 
run the regressions given by Eqs. (1) and (2) again. Columns (3) and (4) 
in Table 3 show that the coefficients of all variables barely change, 
indicating the robustness of the baseline results. 5 

4.3. Heterogeneous impacts by investment mode and country type 

In this section, we explore two potential heterogeneous impacts of 
China’s OFDI on energy security. To explore whether the investment 
type matters when estimating the effect of OFDI on oil imports, we run 
separate estimations for greenfield investment and M&A. Harms and 
Méon (2018) argue that greenfield investment can contribute more to 
expand a host country’s capital stock than M&A does because the latter 
is more like a rent that accrues to the previous owners. Similar logic 
applies in this context. Greenfield investment can help to expand local 
production capacity more than M&A does, leading to more oil supply as 
a result. In this sense, greenfield investment can provide Chinese in
vestors with more control. However, the estimation results in Table 4 
show that greenfield investment and M&A both positively affect the 
diversification of source countries and the volume of oil imports. A t-test 
shows that the coefficients of these two variables are not statistically 
different, and, thus, we find no evidence for heterogeneous effects by 
investment mode. 

Using our rich dataset, we can also examine whether the relationship 
between energy OFDI and oil imports depends on whether the destina
tion country is developing or developed. We speculate that OFDI flows 
to developed countries may be used to seek technology and management 
experience, whereas flows to developing countries are more commonly 
used to seek energy resources. If so, energy OFDI flows to developed 
countries may not increase imports from the destination countries. 
Table 5 shows the results of testing whether the effects of energy OFDI 
differ for developing and developed countries. In all regressions, in
vestment in developing countries has a statistically positive impact on 
oil imports at both the extensive and intensive margins. In contrast, 
neither M&A nor greenfield investment in developed countries results in 
positive impacts on oil imports. The results support our hypothesis that 
energy OFDI affects energy security differently in developing and 
developed countries. The results are also consistent with previous 

Table 2 
Baseline results.  

Variables Extensive Margin Intensive Margin 

OLS LOGIT OLS EK-TOBIT 

(1) (2) (3) (4) 

OFDI 0.000291*** 0.0116* 0.00570*** 0.0711** 
(9.75e-05) (0.00613) (0.00180) (0.0333) 

Market size 0.0390*** 1.740* 0.740*** 8.023* 
(0.0124) (0.902) (0.242) (4.483) 

Income − 0.0389*** − 1.919** − 0.737*** − 9.445** 
(0.0123) (0.836) (0.241) (4.080) 

Economic risk − 0.000111 − 0.00723 − 0.00233 − 0.0313 
(0.000125) (0.00894) (0.00232) (0.0493) 

Oil production 0.0110*** 0.591*** 0.180*** 3.420*** 
(0.00348) (0.217) (0.0595) (1.234) 

Oil consumption − 0.00621 − 0.596 − 0.111 − 3.557 
(0.00671) (0.669) (0.125) (3.281) 

Constant − 0.771*** − 34.84* − 14.21*** − 143.4 
(0.240) (20.14) (4.600) (98.82) 

Year FE Yes Yes Yes Yes 
Country FE Yes Yes Yes Yes 
Firm FE Yes Yes Yes Yes 
R2 0.186  0.205  
Observations 100,748 64,512 100,748 99,050 

Notes: Robust standard errors clustered at the firm level are reported in paren
theses. ***p < 0.01, **p < 0.05, *p < 0.1. 

5 The mean group estimation is also conducted. As our dataset is a panel with 
large N and very small T, the estimated coefficients show similar signs to the 
baseline results but statistically insignificant due to large standard errors. 
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studies’ argument that China may invest in less developed countries 
with lower political stability and poorer economic governance for en
ergy security reasons (Buckley et al., 2007; Luo et al., 2017; Ramasamy 
et al., 2012). 

5. Conclusion and policy implications 

Although the link between China’s energy OFDI and energy security 
is an unsettled academic issue with significant national and interna
tional policy implications, empirical investigation of this issue has been 
limited by data availability. We investigate whether China’s OFDI helps 
to diversify its oil import sources (extensive margin) and boost the 
volume of imports from source countries (intensive margin). Our 
empirical results show that China’s OFDI has enhanced China’s energy 
security both extensively and intensively. The estimations show that 
China’s energy OFDI in a host country is positively associated with the 

probability of importing oil from that country as well as the volume of 
imports from that country. On average, a 1% increase in energy OFDI to 
a country leads to a 1.2% increase in the probability of importing from 
that country and an approximately 0.071% increase in imports at the 
firm level. In addition, we find that energy security effects do not differ 
by energy investment mode (M&A or greenfield investment) but do 
differ by investment country. Investments in a developing countries can 
help to increase the import volumes and the probability of importing 
from those countries, but investments in developed countries do not. 

Our findings clearly indicate that China’s ‘going out’ strategy for 
securing energy is effective. Investments in developing countries with 
rich energy resources can help to enhance energy security. However, 
such countries often suffer from a lack of a sound, stable institutional 
environment, posing significant challenges for foreign investors. Proper 

Table 3 
Robustness checks: excluding foreign and superstar firms.  

Variables Excluding foreign firms Excluding superstar firms 

Extensive margin Intensive margin Extensive margin Intensive margin 

LOGIT EK-TOBIT LOGIT EK-TOBIT 

(1) (2) (3) (4) 

OFDI 0.0129** 0.0826** 0.0110* 0.0694* 
(0.00606) (0.0346) (0.00645) (0.0354) 

Market size 2.476** 11.23** 1.576* 7.866* 
(0.973) (5.081) (0.843) (4.293) 

Income − 2.682*** − 13.09*** − 1.977** − 10.36** 
(0.891) (4.586) (0.787) (4.029) 

Economic risk − 0.0141 − 0.0690 − 0.00847 − 0.0346 
(0.0107) (0.0600) (0.0108) (0.0639) 

Oil production 0.727*** 3.952*** 0.753*** 4.640*** 
(0.244) (1.353) (0.280) (1.775) 

Oil consumption − 0.590 − 2.819 − 0.564 − 3.788 
(0.790) (3.869) (0.701) (3.701) 

Constant − 49.71** − 217.9* − 34.21* − 153.5* 
(22.56) (117.4) (18.24) (87.05) 

Year FE Yes Yes Yes Yes 
Country FE Yes Yes Yes Yes 
Firm FE Yes Yes Yes Yes 
Observations 54,784 80,372 42,667 98,713 

Notes: Robust standard errors clustered at the firm level are reported in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1. 

Table 4 
Heterogeneous impacts by investment mode.  

Variables Extensive margin Intensive margin 

(1) LOGIT (2) EK-TOBIT 

Greenfield investment 0.0146* 0.0872** 
(0.00809) (0.0415) 

M&A 0.0139** 0.0875** 
(0.00603) (0.0361) 

Market size 1.717* 7.926* 
(0.895) (4.466) 

Income − 1.940** − 9.599** 
(0.838) (4.097) 

Economic risk − 0.00494 − 0.0169 
(0.00889) (0.0471) 

Oil production 0.590*** 3.412*** 
(0.217) (1.230) 

Oil consumption − 0.509 − 3.067 
(0.665) (3.258) 

Constant − 35.75* − 149.1 
(19.90) (98.32) 

Year FE Yes Yes 
Country FE Yes Yes 
Firm FE Yes Yes 
Observations 64,512 99,050 

Notes: Robust standard errors clustered at the firm level are reported in paren
theses. ***p < 0.01, **p < 0.05, *p < 0.1. 

Table 5 
Heterogeneous impacts of investment countries.   

Variables Intensive Margin Extensive Margin 

EK- 
TOBIT 

EK- 
TOBIT 

LOGIT LOGIT 

(1) (2) (3) (4) 

Developing 
markets 

OFDI 0.0660*  0.0108*  
(0.0349)  (0.00645)  

Greenfield 
investment  

0.0974**  0.0157*  
(0.0431)  (0.00825) 

M&A  0.0721*  0.0120*  
(0.0391)  (0.00665) 

Observations 72,275 72,275 44,240 44,240 
Developed 

markets 
OFDI 0.0397  0.0148  

(0.125)  (0.0271)  
Greenfield 
investment  

0.328  0.0489  
(0.581)  (0.0502) 

M&A  0.0542  0.0175  
(0.127)  (0.0285) 

Observations 26,775 26,775 4446 4446 

Notes: Robust standard errors clustered at the firm level are reported in paren
theses for the sample of developing markets, whereas non-robust standard errors 
are reported for the sample of developed markets owing to the unavailability of 
robust standard errors. The coefficients in the sample of developed markets are 
still insignificant even with non-robust standard errors, which are downward 
biased in the regressions. ***p < 0.01, **p < 0.05, *p < 0.1. Year, country, and 
firm fixed effects are included in all regressions. 
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management of China’s overseas investment projects, including risk 
management and the avoidance of conflicts between Chinese investors 
and local stakeholders, is needed. 

In addition, our findings do not undermine the argument that China’s 
investments can increase the global supply of oil and, thus, can benefit 
global energy security. China’s investments in developed countries do 
not increase its own oil imports but rather may help to increase local 
proven reserves, production capacity, or R&D research, all of which can 
contribute to the global market. In developing countries, Chinese in
vestment can bring capital and techniques. Even though the equity oil 
can be shipped back to China, there may be spillover effects that help 
local producers to improve their techniques, proven reserves, and pro
duction capacity. 

Although this study focuses on the supply side of energy security, it is 
equally important to highlight the importance of demand-side energy 
security policies. These policies include improvements in oil use effi
ciency, the development of electric vehicles, the promotion of public 
transportation, and the optimization of urban design to minimize 
transportation needs. 
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