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ABSTRACT
The debates on trade and economic growth have increasingly put emphasis on export
composition. For developing countries, exports of more sophisticated and diversified products
appear to be positively correlated with growth. Recent studies show evidences implying that
attracting Foreign Direct Investment (FDI) ignites the potential for export transformation in
emerging market and developing countries. In recent decades, China has been a major investor in
Africa. However, the impact of Chinese outward direct investment (ODI) on recipient African
countries’ exports upgrading remains unclear. I hypothesize that Chinese ODI has a positive
impact on African countries’ export quality and diversification. My research contributes to the
existing literature by looking at Chinese ODI’s impact on 54 African countries’ export upgrading
during 2003 and 2016. Using data from COMMOF, UNCTAD, and a General method of
moments (GMM) model, I find that a one-year lagged Chinese ODI inflow has had a positive
and significant impact on African host economies’ export quality through capability spillovers
but no significant effect on export diversification. These results imply that, in recent years,
Chinese ODI has been effective in promoting African countries’ export transformation through
increasing the share of manufacturing exports and reducing the focus on natural resource exports.
These results suggest that African policy makers should seek to attract Chinese ODI that results
in technology and knowledge transfers, and also seek more diversified investments in future
cooperation with China.
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INTRODUCTION AND BACKGROUND
In recent decades, international trade with the African continent has continuously increased.
From 2000 to 2013, the value of exports from African countries nearly tripled from USD $342
billion to USD $960 billiona. An enhanced trade volume is often positively linked to economic
growth. However, the experiences of many developing countries in Africa and elsewhere suggest
that what really matters to an economy’s long-term economic growth is not the export volume,
but the content in its export baskets- countries that export more sophisticated and diversified
goods, which are also referred as more export-upgraded, appear to have higher growth rates
(Hausmann et al., 2007; Minondo, 2010; Zhu et al., 2013). As Amighini et al. (2014) argue,
knowledge spillovers from external financial flows are a major factor in promoting export
upgrading in developing countries. Foreign Direct Investment (FDI), as an external capital
inflow, has the potential to promote production technology transfer, and to improve local firms’
efficiency and management capabilities. Taken together, FDI can theoretically enable these
countries to produce export products with more variety and higher quality than before (Iwamoto
et al., 2012).
Since 2000, Chinese Outward Direct Investment (ODI) has grown significantly under
encouragement from the central government. Starting from a comparatively low level of
economic cooperation, China has become the largest investor in Africa and also the largest trade
partner of the continent among developing countries (Busse et al., 2016). By the end of 2016,
Chinese investments could be found in 52 African countries, with South Africa, the DR Congo,
Zambia, Algeria, Ethiopia, and Nigeria, have accounted for 50% of China’s total investment
a Data retrieved from UNCTAD dataset (2014): Exports and imports of total services, value, shares and growth, annual,

1980-2013, measured by US Dollars at current prices and current exchange rates.
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stock in Africa (MOFCOM, 2017). Figure 1 introduces the volume of China’s FDI in these
countries.

Figure 1. Chinese Outward Direct Investment inflow in Africa
Although China’s investments have been widely distributed across sectors, they are still
relatively concentrated in the manufacturing, natural resources, and infrastructure sectors, which
are all trade-related (Weisbrod and Whalley, 2011). In fact, expanding trade has been one of the
most important motivations of China’s ODI engagement in Africa, especially in earlier years.
Consequently, China’s ODI in combination with enhanced foreign aid has long been utilized to
promote trade with these economies (Brautigam, 2009).
The deep involvement of the home government and the dominance of State-Owned
Enterprises (SOE) has been recognized as key features of Chinese OFDI. The government has
been promoting enterprises to “go out” through providing various incentive measures such as
relatively easily accessible loans and foreign exchange, and preferential policies for trade and
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taxation (Busse et al., 2016). For example, the China Export-Import Bank provides investment
loans with preferential interest rate for outward investments that could promote trade, meet the
country’s resource needs, and improve the competitive capacity of Chinese enterprises
(Brautigam, 2009). The government has also established international development funds like
China-African Development Fund, and governmental special funds to further promote outward
investments (Yao and Li, 2011). Besides, Chinese ODI flows into Africa have been characterized
by a focus on mutually beneficial commercial transactions, in contrast to Western investments
which are often contingent on governance and transparency standards (Weisbrod et al., 2011).
Chinese ODI’s strategies have been considered unique and have been criticized by Western
investors. Kaplinsky and Morris (2009, page number for the direct quote missing) concluded that,
since the 1980s, Western countries have seen investments bundled with trade and aid as
“exploitation of low-income economies”. In addition, Elhiraika and Mbate (2014) have argued
that FDI in Africa might impede the diversification of exports when it focuses on the naturalresource sector. Nevertheless, other researchers have argued that for developing economics, FDI
inflow from other developing countries tends to provide more effective spillovers of productive
capability since there is a narrower technology gap (Sampath et al., 2012; Amighini et al., 2014).
Such FDI, they suggest, can bring more positive economic effects when it is accompanied by
improvements in infrastructure. Besides, as Chinese private enterprises have become vigorous
investors in African in recent years, the impact of their activities on the African economies
remains vague (Seyoum, 2015). In particular, given China’s increasing engagement in Africa, it
is worthwhile to examine the impact of Chinese ODI on African countries’ export upgrading.
Against this background, I hypothesize that Chinese ODI has a positive impact on African
3

countries’ export sophistication and diversification through both, direct and indirect channels. To
test this hypothesis, I perform a battery of empirical tests (e.g., GMM) to investigate the impact
of China’s ODI on 54 African countries’ export upgrading from 2003 to 2016. The key
dependent variables, export-upgrading indexes, are extracted and constructed using trade data
from the UNCTAD and UN COMTRADE databases. The key independent variable, Chinese
ODI inflow, is extracted from the China Outward Direct Investment Statistical Bulletins. The
empirical results suggest a significant positive relationship between Chinese ODI and African
countries’ export quality through capability spillovers, and an insignificant relationship with
export diversification. These results suggest that African leaders should keep attracting Chinese
ODI with emphasis on promoting spillovers and diversifying of the investments.
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LITERATURE REVIEW
Export Upgrading
Gnangnon et al. (2017) claimed that export expansion of products takes three forms: 1)
Growth at the intensive margin, which means increase of the export volume of existing
productions; 2) Growth at the extensive margin, which refers to expansion of exports of new
product lines or to new trading partners; and 3) Enhancement in the export quality of existing
productions. The term "export diversification" stands for export growth at both the intensive and
the extensive margins. The term "export sophistication" refers to export quality improvement,
which is usually measured by the unit value of exports. And the concept of "export upgrading"
entails both export sophistication and export diversification (Harding and Javorcik, 2012).
Researchers and policy makers view export upgrading as important for pursuing economic
growth. Export upgrading's underlying positive impacts for developing countries include
increasing investment in a wider range of activities, mitigating negative effects of export
instability, reducing exposure to external shocks, enhancing international competitiveness, and
promoting GDP, productivity, and domestic employment growth (Hausmann et al., 2007;
Edwards, 2009; Elhiraika & Mbate, 2014). For instance, Hesse (2009) argues that the countries
achieve economic development through a typical process of structural transformation in which
these economies improve their production from “poor-country goods” to “rich-country goods”,
and in which export upgrading plays an essential role. His empirical results suggest a positive
impact of export diversification on income growth in developing countries.
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Foreign Direct Investment and Export Upgrading
Foreign direct investment is an appealing source of economic growth through providing
additional capital and stimulating employment. Iwamoto et al. (2012) illustrated that
Multinational Corporations (MNCs) bring in their R&D outcomes, advanced equipment, and
efficient management knowledge. These advanced technologies and knowledge can generate
positive spillover effects on domestic industries, leading to aggregate productivity enhancement
and faster economic growth.
In addition, the relationship between inward FDI and export upgrading has been widely
discussed in recent years. Theoretically, FDI has the potential to improve host countries’ export
performance through two channels. The first is directly through the MNCs’ production of more
diversified and/or more sophisticated goods. The second is through spillover effects on domestic
firms deriving from the presence of MNCs, enhancing local productivity and technology and, in
turn, upgrading the host countries’ export baskets (Iacovone & Javorcik, 2010; Harding &
Javorcik, 2012; Poncet & de Waldemar, 2013). Those spillovers can come from both horizontal
and vertical levelsb.
A set of empirical studies have recognized a positive impact of FDI on host countries’
export upgrading. Harding and Javorcik (2012) studied inflows of FDI on sectors targeted as
priorities by investment promotion agencies in 105 developing countries over the period 19842000. Their findings are consistent with other studies that find a positive effect of FDI on unit
values of exports. Iwamoto et al. (2012) concluded that for developing countries, five-year
b According to Du et al. (2012), horizontal-spillover arises when the presence of foreign investors enhance the productivity of

domestic firms in the same sector through competition effect and demonstration effect on local R&D activities; Vertical-spillover
occurs when foreign firms promote the productivity of domestic firms by transferring technology and knowledge through either
forward or backward linkages.
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lagged FDI inflows correlate positively with both export sophistication and diversification, and
FDI stocks show a positive effect on export sophistication. Similarly, Tadesse and Shukralla
(2011) investigated the relationship between FDI inflows and export diversification for 131
countries over the period of 1984 to 2004 using parametric and semi-parametric methods. Their
findings suggest that a growth in FDI stock promote recipient countries’ export diversification,
though the magnitude of the effect is shown to differ largely across countries, depending on the
stage of diversification. Gnangnon and Robert (2017) also found a positive effect of FDI inflow
on export sophistication and diversification in 83 recipient countries over the period 1995–2010.
Focusing especially on Southern investors, Amighini et al. (2014) compare the difference of
the impact between the Northern FDI and Southern FDI on African countries’ export
performance. They analyzed sector-level project-based data covering all African countries
between 2003-2010 and concluded that the effect of South–South investment flows differs from
the effect of North–South flows on improving the recipient countries’ capability through positive
spillovers. Their findings imply that compared to FDI from the north, FDI from the South brings
technologies more likely to be suited to the needs of other developing countries. They concluded
that South–South FDI fosters diversification in key low-technology industries, and raises the
average quality of manufacturing exports, with a larger marginal effect.
Chinese Outward Direct Investment’s impact on Africa Countries
Scholars have identified Chinese investors mainly into two typical groups. The first are the
large SOEs involved in the natural resources and infrastructure sectors; the second are private
firms clustered in manufacturing and financial services (Gu, 2009; Sanfilippo, 2010; Nabil
Khodeir, 2016). Chinese large SOEs investments, which entered Africa in the mid-1990s, have
7

often been tied to Chinese aid projects that are designed to meet China’s resource needs
(Kaplinsky & Morris, 2009). The private enterprises, benefiting from the spillovers of the large
SOE investments, entered later, seeking markets in Africa in order to relieve domestic
overcapacity and take advantage of various preferential trade agreements involving African
countries (Weisbord, 2011; Ramasamy et al., 2012). Since 2005, private investments have shown
remarkable growth alongside investments from SOEs, and are now taking an increasingly
important part in Chinese involvement in Africa (Drogendijk & Blomkvist, 2013).
In recent decades, Chinese ODI’s impact on Africa has attracted a lot of attention. Some
claim that such investments offer an extra source of capital, skills, and technology, and have
helped to relieve the lagged-behind nature of finance and technology for Africa countries
(Brautigam, 2009; Foster et al., 2009). Yet, there is also a concern that Chinese ODI is mainly
resource and market seeking in Africa, and thus that it aggravates the resource curse in African
countries and drives out local industries (Power, 2008; Kaplinsky & Morris, 2009). Whalley and
Weisbrod (2011), using the Solow accounting approach, examine Chinese ODI’s impact on
African countries’ economic growth. They find that Chinese ODI inflows can account for a
significant share of the speeded growth in some combinations of African countries and years. In
contrast, Zhang et al. (2014) concluded that both Chinese ODI and also total net FDI inflows
exert no significant influence on African growth. Busse et al. (2016) investigate Chinese ODI
inflows’ impact on African countries’ growth with controlling FDI inflow from other countries
found no significant results. However, the authors also suggested that this might be a result of an
insufficient FDI environment in Africa rather than not playing a role for African growth.
In terms of spillovers from ODI, Morrisey et al. (2011), noticing the growth of South-South
8

FDI flows, studied the impact of investments from China and India on Sub-Saharan African
(SSA) countries. The authors claim that Chinese ODI, through horizontal and vertical linkages,
yields a marginal outcome in terms of local suppliers and labor demand development. Similarly,
Amendolagine et al. (2013) studied the determinants of foreign manufacturing enterprises’
backward linkages in 19 Sub-Saharan African countries. They contend that compared to Western
investments, China’s investments have had a limited impact in terms of backward linkages,
through which MNCs make contracts with local intermediate inputs suppliers and directly
transfer knowledge and technology. In addition, Seyoum et al (2015), using survey data of 1033
manufacturing firms in 2011, investigated the impact of Chinese ODI on the productivity of local
firms in Ethiopia. The findings suggest that the sign of technology spillover is determined by the
absorptive capacity of domestic firms. They also concluded that the spillovers are more
advantageous for non-exporting firms than export-oriented ones.
Overall, the findings of previous research are not sufficient to support confident conclusion
about the relationship between Chinese ODI and export upgrading in host countries. In fact,
empirical evidence concerning Chinese ODI’s impact on export upgrading in Africa countries is
scant. The present study aims to contribute to this nascent literature by examining whether
China’s ODI has a significant influence on African countries’ export diversification and/or
sophistication.
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THEORETICAL FRAMEWORK
Hypothesis and Conceptual Framework
I hypothesize that China’s ODI has a positive correlation with the export diversification
and sophistication indexes of African countries. This hypothesis derive from the Hausmann’s
economic model of export structural transformation (2007), which implies that transforming into
modern sectors (producing a higher variety of value-added and technology-intensive goods)
depends on investments in the those sectors. As discussed in the literature review, I assume that
China’s ODI will have a positive impact on the level of export upgrading through direct and
indirect channels (Iacovone & Javorcik, 2010; Harding & Javorcik, 2012; Poncet & de
Waldemar, 2013).
First, China’s ODI engagement in African countries works through a direct channel when
Chinese firms or joint ventures investing in African countries engage in production and export of
new and more sophisticated products. In this case, an upgrading of the host countries’ export
baskets should be observed. For example, since 2010, China enterprise Huajian Group has
established a shoe industry in Ethiopia through building industrial parks, turning the country into
an export-oriented light manufacturing base. Every year, Ethiopia exports about 5 million pairs
of shoes to international markets. Its shoe factories now provide more than 7,000 direct jobs to
Ethiopians and a six month to two years of training to more than 500 employees in China to
cultivate future managers in their home country. Ethiopia currently plans to establish more
industrial parks to boost manufacturing and exports (Xinhua, 2018).
Second, Chinese ODI can operate through more subtle and indirect channels when the entry
10

and activities of Chinese enterprises brings in their R&D outcomes, advanced equipment, and
efficient management knowledge. This leads to a transfer of new and advanced capabilities,
which are also referred as technology and knowledge spillovers, enabling domestic enterprises to
promote diversification and quality of their products, and thus indirectly affecting the
composition of exports. In recent years the technology and knowledge transfers from Chinese
enterprises to African countries have been witnessed in the field of equipment, machinery,
production processes and managing methods. A Chinese firm in Zambia, CAC international,
introduced improved seed varieties and cost-effective chemical products for increasing
productivity in cotton production. Madagascar has also been going through similar developments,
with Chinese companies bringing new biotechnologies to rice and cotton cultivation (Global
Times, 2018).
These relationships are illustrated in Figure 2, my conceptual framework.

Figure 2. Chinese ODI in African Countries:Conceptual Framework
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The outcomes of Chinese ODI are assumed to show in two means (Amighini and Sanfilippo,
2014; Gnangnon et al., 2017): 1) Growth of exports at both the intensive margins (higher
volumes of exports) and extensive margins (growth in exports of new products or to new trading
partners); and 2) Production of higher-quality products. The first outcome is associated with
export diversification; the second is associated with export sophistication.
Model Specification
To empirically investigate the impact of China’s ODI on 54 African countries’ export
upgrading from 2003-2016, I use a Generalized Method of Moments (GMM) model introduced
by Arellano and Bover (1995). While some research adopted the fixed-effects model, Iwamoto
and Nabeshima (2012) pointed out that it will generate biased estimations. First, fixed-effects
models fail to account for the potential two-way causality relationship between ODI and export
upgrading, which cause the correlation between the variables and the error term. Second, there
may also be correlation between time-invariant country characteristics (fixed effects) and the
explanatory variables. Finally, the values of export upgrading indexes in the past are supposed to
have significant impacts on current values, which would cause auto-correlation (Arellano and
Bover, 1995; Roodman, 2009).
Thus, I employ the dynamic panel model to avoid the second and third problems and a
GMM estimator to control for potential endogeneity by inclusion of lagged dependent variables
as instruments. To do this, I allow data to vary across countries, and include a year dummy
variable (𝜂𝑡 ) to control for time-specific effects. The baseline model can be written such that:
𝑙𝑛(𝑌𝑖,𝑡 ) = 𝛽 ∗ 𝑙𝑛(𝑌𝑖,𝑡−1 ) + 𝛾 ∗ 𝑙𝑛(𝑂𝐷𝐼𝑖,𝑡 ) + 𝛿 ∗ 𝑋𝑖,𝑡 + 𝜂𝑡 + 𝜖𝑖,𝑡
12

(1)

where 𝑌𝑖,𝑡 is the key dependent variable: EUV (export unit value index) or ED (export
diversification index) of country i at year tc. The lagged level of dependent variable- EUV or ED
of country i at period t-1 is used as the GMM estimator. The data come from the UNCTAD
database, and the United Nations International Trade Statistics Database (UN COMTRADE).
The key independent variable is 𝑂𝐷𝐼𝑖,𝑡 , which represents China’s ODI flow in country i at period
t. The data have been drawn from the ODI Statistical Bulletins published by the Ministry of
Commerce of China (MOFCOM).d I introduce a one-year lag in order to take account of the
potential lagged effect e of spillovers. It is expected to be positively correlated with export
upgrading indexes. All these key variables are in natural logarithm form to correct the skewness
of the data distribution. 𝑋𝑖,𝑡 is a series of control variables of country characteristics that are
supposed to correlate with export upgrading. The composition of control variables is illustrated
as following (all of the control variables are in logarithm form).
The first set of control variables comprises domestic economic factors. GDP per capita is
used as a proxy for the development level and is expected to positively affect export upgrading
indexes (Gourdon, 2010; Harding & Javorcik, 2012; Amighini et al., 2014). Ratio of domestic
investments to GDP is included, as a higher share of domestic investment in modern sector is
supposed to promote export upgrading (Hausmann et al., 2007, Amighini et al., 2014). Inflation
rate is a proxy for economic stability, which is included under an assumption that a more stable
economy would upgrade its export basket more easily (Harding & Javorcik, 2012; Iwamoto &
Nabeshima, 2012). Population is a proxy for the relative size of the economy and is included in

c

The calculation methods of the ED index were illustrated in the Appendix A.
The bulletins contain the data of annual ODI flow and stock in 190 countries/regions covering 2000-2016, measured in current US$.
Using one-year lagged ODI to capture spillover-effects since it takes time for local firms to adopt the technology and knowledge transferred to
local firms and increase their productivity.
d
e
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most empirical research on export upgrading. It has been shown to be positively correlated to
country’s export upgrading (Tadesse & Shukralla, 2011; Zhu et al., 2013).
I also control for natural resource dependence, measured by the share of natural resources
in total export volume in one year. Economists argue that High dependence on natural resources
impedes the structural transformation of a country’s export (especially export diversification),
which is a common problem in many African countries (Hausmann et al., 2007; Osakwe, 2007;
Cabral & Veiga, 2012). Also, the index of regulatory quality is used as a proxy for institution
quality in host countries, which is assumed to have a positive effect on export upgrading
(Amighini et al., 2014; Gnangnon & Roberts, 2017). And finally, with respect to the variables of
interest, I control for total FDI inflow in country i in year t-1 (accounting for same lagged effect
as China’s ODI) and total imports flows of in each country in year t. To reduce the influence of
the outliers and the skewness of data distributions, I use the logarithm form of ODI, FDI, import,
GDPpc and population variables to test the correlation relationship among variables. Data for all
these variables are taken from the World Bank’s World Development Indicators (World Bank,
2018). Using data for all the variables, I have constructed a panel dataset which contains 688
observations. Table 1 lists sources and descriptions of my variables; Table 2 provides descriptive
statistics for my variables.
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Variable
Dependent Variable
Export Unit Value Index

Table 1. Variable Source Description
Short
Data Source
Description
EUV

UNCTAD Database

Export
ED
Own calculation
Diversification
(See Appendix)
Index
Independent Variable and Key Control Variables

Standard export unit value
constructed by UNCTAD
Data for calculation are
taken from UN Comtrade
Database

China Outward Direct
Investment inflow

ODI
inflow

Ministry of Commerce,
China Outward Direct
Investment Statistical
Bulletins (2017)

Annual net inflow, in
current million US$

Total Foreign Direct
Investment inflow

FDI
inflow

World Bank
Development Indicator

Annual net inflow, in
current million US$

GDP per capita

GDPpc

World Bank
Development Indicator

GDP per capita in each
year, in current million
US$

Population

Pop

World Bank
Development Indicator

Measured in million

Domestic Investment

Invest

World Bank
Development Indicator

Annual Gross domestic
investment % of GDP

Inflation Rate

Inflation

World Bank
Development Indicator

Inflation, consumer prices
(annual %)

Regulatory Quality

Requality Worldwide Governance
Indicator, WB

Regulatory quality index
constructed by World
Bank

Natural Resource
Dependence

Redepen

Own Calculation based
on data from UN
Comtrade Database

Annual % of natural
resources in total export
volume

Total imports flows

Import

UN Comtrade Database

Total annual import value,
in current US$
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Variable

Table 2. Statistical Description of Variables
Obs
Mean
Std.Dev.
Min

Max

Export Unit Value Index

652

188.17

76.48

63.35

578.31

Export Diversification

674

0.76

0.087

0.455

0.935

ODI inflow

543

75.97

351.76

-814.91

4807.86

FDI inflow

678

1131.15

1815.66

-7120.02

11578.1

GDP per capita

647

2248.83

2348.33

133.14

10183.94

Population

688

25.43

26.75

0.082

185.99

Domestic Investment

646

24.17

10.25

4.04

61.46

Inflation

644

7.80

16.83

-8.97

379.84

Regulatory Quality

680

-0.67

0.61

-2.64

1.13

Resource Dependence

540

20.33

25.89

9.90e-08

0.98

Total imports flows

628

16341.17

25639.07

37.836

123564.3

Index
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EMPIRICAL RESULTS

Baseline Results
The results of the baseline regressions are displayed in Table 3 and 4. Model (1) is OLS
model specification, while models (2) to (4) present OLS specification including country and
year fixed-effects. The results shown in Table 5.1 are consistent with my theoretical predictions.
In Model (1), one-year lagged Chinese ODI is positively associated with an increase in African
export unit values at the 1% significance level. Model (2) uses fixed-effects regression to
account for country specific characteristics and also shows a significant positive correlation
between the dependent and independent variables at 1% level. Model (3) includes both country
and year fixed effects. Although both the magnitude and significance level of the coefficient ODI
on shrink, the result is still positive and statistically significant.
After adding the full-set of control variables in model (4), the coefficient of ODI remain
positive and significant at the 5% significance level. These results support my hypothesis that
Chinese ODI has positive effect in promoting African countries’ export quality. As discussed in
the theoretical framework, this positive correlation could be driven through two channels: 1)
Chinese firms or joint ventures directly engaging in local production and export of new and
higher-quality products; and 2) knowledge and technology spillovers enabling local enterprises
to produce more upgraded products. In Model (5), to test whether there is an export quality
improvement through spillovers, I use GDP per person employed as a measure of local
productivity and first examine the relationship between Chinese ODI and local productivity. The
coefficient of ODI is positive and significant and shows that Chinese ODI does improve local
productivity. In Model (6), I generate an interaction term between productivity and Chinese ODI
17

in model (6). The coefficients of productivity and the interaction term are positive and significant
at the 5% level, but the coefficient of ODI becomes insignificant, which suggests that Chinese
ODI improve African countries’ export quality chiefly through knowledge and technology
spillover effects.

18

Table 3 Baseline Model: Chinese ODI and African Countries’ Export Quality
(1)
(2)
(3)
(4)
(5)
(6)
Export
Export
Export
Export
GDP per Export Unit
Unit
Unit
Unit
Unit
Employed Value (ln)
Value (ln) Value (ln) Value (ln) Value (ln)
(ln)
***
***
**
***
ODI flow
0.00673
0.00752
0.00177
0.00141
.0004433*
0.000356
(ln)
(1 year
(0.00177) (0.00192)
(0.00087) (0.000499) (0.00024)
(0.00792)
lagged)
GDP per
person
employed
(ln)

0.407**
(0.187)

Productivity
*ODI
(ln)

0.000148**
(0.0000711)

Controls I
Country
FE

X

Year FE
_cons
N
Adj. R-sq

5.135 ***
(0.0250)
604
0.033

5.126***
(0.0214)
604
0.050

X

X

X

X

X

X

X

X

X

X

X

4.726***
(0.0265)
604
0.754

-4.250
(5.117)
493
0.833

.69324
(1.18539)
372
0.819

-9.708***
(3.350)
378
0.762

Standard error in parentheses
*
p < 0.10, ** p < 0.05, *** p < 0.01
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At the same time, Chinese ODI does not seem to be significantly associated with African
countries’ export diversification index. Table 4, model (1)-(4) show no significant correlation
between Chinese ODI and African export diversification index across all baseline models, with p
values close to one and adjusted R squares close to zero. Except for the simple OLS model,
Model (1), all the coefficients on Chinese ODI are slightly negative. These findings imply that
Chinese ODI in Africa does not significantly improve the diversity of recipient countries’ export
products, which could possibly be explained by the fact that Chinese ODI in Africa is relatively
concentrated in several sectors including construction, mining, and manufacturing (MOFCOM,
2017).
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Table 4 Baseline Model: Chinese ODI and African Countries’ Export Diversification
(1)
(2)
(3)
(4)
Export Diver
Export Diver
Export Diver
Export Diver
Index (ln)
Index (ln)
Index (ln)
Index (ln)
ODI flow (ln)
0.000553
-0.000203
-0.000141
-0.00000511
(1 year lagged)
(0.000462)
(0.000218)
(0.000246)
(0.000209)
Controls I

X

Country FE

X

Year FE
_cons
N
Adj. R-sq

0.751***
(0.00625)
625
0.003

0.760***
(0.00236)
625
0.002

Standard error in parentheses
*
p < 0.10, ** p < 0.05, *** p < 0.01
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X

X

X

X

0.778***
(0.00588)
625
0.115

1.332
(1.990)
504
0.197

Model reported in Table 5 and 6 test the robustness of the baseline results by examining
the relationships between Chinese ODI and export upgrading with variations in dependent and
independent variables.
The Table 5, Model (1) finds no significant impact of Chinese ODI on African countries’
total export volume. In Model (2), which takes the ratio of manufactured goods exports to total
export volume in each country-year cell as the dependent variable, the coefficient of one-year
lagged ODI flow is positive and significant at 1% level in model (2). Although the magnitude
and significant level of the coefficient is unimpressive, the result supports that Chinese ODI
helps to promote the export transformation of African countries, with large amount of ODI
associated with larger share of manufacturing exports. In model (3), I test the effect of Chinese
ODI on resource shares of African countries’ total export volume. Surprisingly, Chinese ODI is
negatively associated with resource export shares. This result directly contradicts the widespread belief in the resource-extractive concentration of Chinese financial engagement in Africa
(Naim, 2007), and implies that Chinese ODI’s focus on natural resources has been shifting to
other sectors. Models (4) and (5) separately investigated Chinese ODI’s impact on African
countries’ share of service exports in total exports and the ratio of exports to GDP. As expected,
there were no significant correlations found in these two models.
The coefficient estimates in Table 5 are more or less consistent with the baseline results.
However, when I change the measurement of Chinese ODI, the regressions start to generate
inconsistent results presented in Table 6. The core independent variables used in regressions are:
ODI stock (ln) in Models (1) and (4), ratio of ODI flow to total FDI inflow in Models (2) and (5),
and ratio of ODI flow to domestic investment in Models (3) and (6). All three independent
variables are one-year lagged and broken down to country-year level. When I use ODI stock and
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ODI/domestic investment ratio as independent variables, the positive correlation between
Chinese ODI and export unit value disappears. This may be explained by that it is the new
investment inflow bringing new technology, management method and resources rather than the
old investment, that promotes export quality. Model (2) shows that higher share of Chinese ODI
in total FDI inflows are negatively associated with export quality improvement, implying
Chinese ODI may not be as effective as other sources of investment in improving export quality.
On the other hand, ODI stock is not significantly correlated with export diversification. While
ODI/domestic investment ratio appears to have a positive impact, with the coefficient of ODI
stock significant at 1% level, implying that, relative to domestic investment, Chinese ODI is a
greater pushing force for export diversification.
Overall, my robustness check results are consistent with my baseline results. But fixedeffects models do not deal with potential auto-correlation of dependent variables and are too
strict on time invariant effects. To minimize these limitations, I estimate a series of GMM
models and present the results in the next section.
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ODI flow (ln)
(1 year
lagged)

Table 5 Variations in Dependent Variables- Fixed Effects
(1)
(2)
(3)
(4)
Export (ln)
Manufacture/ Resource/Ex Service/Expo
Export (ln)
port
rt
(ln)
(ln)
-0.0000425
0.000369*
-0.000717*
0.00000655
(-0.05)
(0.0001886)
(.000388)
(0.000524)

(5)
Export/GDP
(ln)
0.000299
(0.000332)

Controls I

X

X

X

X

X

Country FE

X

X

X

X

X

Year FE

X

X

X

X

X

_cons

-22.22**
(-2.36)
425
0.835

-0.828
(-0.68)
338
0.236

0.528
(0.19)
327
0.047

5.976
(0.91)
461
0.064

3.455**
(2.04)
535
0.558

N
Adj. R-sq

Standard error in parentheses
*
p < 0.10, ** p < 0.05, *** p < 0.01
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ODI Stock (ln)

Table 6 Variations in Independent Variables- Fixed Effects
(1)
(2)
(3)
(4)
(5)
Export
Export
Export
Export
Export
Unit
Unit
Unit
Diver
Diver
Value (ln) Value (ln) Value (ln) Index (ln) Index (ln)
-0.002775
-0.000984
(0.00302)
(0.000510)
-0.0440***
(0.00974)

ODI/total FDI
(1 year lagged)
ODI/Domestic
Investment
(1 year lagged)

(6)
Export
Diver
Index (ln)

-0.000011
(0.000023)
1.89e-10*
(9.90e-11)

1.35e-7
(1.19e-7)

Controls I

X

X

X

X

X

X

Country FE

X

X

X

X

X

X

Year FE

X

X

X

X

X

X

-2763.6**
(1057.4)
466
0.759

-2354.6**
(1156.9)
516
0.728

-2859.2***
(1054.3)
492
0.760

2.698
(2.789)
464
0.196

2.813
(3.380)
527
0.151

2.244
(2.585)
501
0.174

_cons
N
adj. R2

Standard errors in parenthese
*
p < 0.10, ** p < 0.05, *** p < 0.01
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Generalized Method of Moments (GMM) results
Table 7 shows coefficient estimates produced by one-step GMM models using two lags for
endogenous variables. Column (1) reports a positive and significant coefficient (5% level) on the
relation of ODI flow and export unit, which implies that Chinese direct investment does promote
African countries’ export quality upgrading. However, in Model (2), I find no significant impact
of ODI flow on export diversification index. In Model (3) and (4), I examine the effect of
Chinese ODI on African countries’ manufacturing and resource export shares separately. The
results affirm my conclusion that Chinese ODI is positively associated with the share of
manufacturing exports and negatively associated with share of resource exports, which again
supports the argument that Chinese ODI has been promoting African countries export
transformation.
To confirm the robustness of the coefficient estimates in Table 7, I conduct an ArellanoBond (AR) test and a Hansen test of over-identification as the conditions for GMM models to
obtain robust results. As shown in Table 7, all four regressions fulfill these conditions. Firstly,
the first order autocorrelation of the residuals is rejected and the second order AR test is accepted.
This implies that there is no serial autocorrelation in the residuals which would lead to
inconsistent results (Roodman 2009). Second, the results of the Hansen over-identification test
indicate that the instruments used in the models are jointly significant (Hansen 1982).
Furthermore, the number of instruments in each regression is smaller than the number of groups,
which avoids the risk of falsely rejecting the Hansen test null hypothesis.
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Table 7 Chinese ODI and African Countries’ Export Upgrading
One-Step GMM Models
(1)
(2)
(3)
(4)
Export Unit Export Diver Manufacture/Export Resource/Export
Value (ln)
Index (ln)
(ln)
(ln)
***
Export Unit Value
0.772
(ln) (1 year lagged)
(0.206)
Export Diver Index
(ln) (1 year lagged)

0.358***
(0.119)

Manufacture/Export
(ln) (1 year lagged)

.392146***
(0.111)

Resource/Export
(ln) (1 year lagged)

.5928698 **
(0.267)
0.595**
(0.294)

-0.000228
(0.0003)

0.0006*
(0.00036)

-.0012055**
(.0006)

Controls I

X

X

X

X

Year

X

X

X

X

_cons

-4.414
(50.73)
508
28
0.021
0.203
0.060

0.683***
(0.216)
505
28
0.000
0.104
0.036

.4968463***
(0.111)
307
30
0.000
0.772
0.063

-.6806167
(0.481)
340
30
0.057
0.222
0.076

ODI flow (ln)
(1 year lagged)

N
# of Instruments
AR1(pr>z)
AR2(pr>z)
Hansen(pr>z)

Standard errors in parentheses
*
p < 0.10, ** p < 0.05, *** p < 0.01
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DISCUSSION AND CONCLUSION
This paper recognizes the important role of foreign direct investment in host economies’
export upgrading and studies the impact of Chinese ODI on 54 African countries’ export
upgrading from 2003 to 2016. The results show that Chinese ODI has a positive significant effect
on export quality improvement but no similar effect on export diversification. The results further
imply that the positive correlation between Chinese investment and African export quality is not
the result of Chinese investors’ direct engagement in export activities, but the result of the
knowledge and technology transfers that improve local productivity. Also, Chinese ODI led to an
increase in the export share of manufactured products and a decrease in the export share of
natural resources over the period, implying that China’s investment focus has been gradually
shifting from natural resources to manufacture and other sectors in recent years.
These findings have a range of policy implications for African countries. On one hand,
policies attracting Chinese ODI would be effective in terms of export transformation, such as
creating an investment-friendly environment, eliminating formal and informal trade barriers,
improving labor markets flexibility, ensuring effective competition, and reducing transport and
energy costs. Moreover, Chinese ODI offers African countries great opportunities to strengthen
capability transfers. In recent years, Chinese investment has increasingly boosted employment in
host countries. In 2016, China became the top job creator in Africa, generating 38,417 jobs for
locals a year (EY, 2017). To further enhance the positive impact of Chinese ODI, local policies
should intensify the transfer of technology and knowledge by encouraging joint venture,
mandating training for local worker, and local content requirements (LCR). However, policy
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makers should also note that Chinese ODI has not been significantly conducive to the
diversification of export baskets. As Sino-Africa trade cooperation moves into the next phase,
there is a significant space for export diversification in various sectors, especially in agriculture
and manufacturing (WB, 2015). African countries should actively cooperate with China and
other countries to seek more diversified investment. Especially, as a part of what has been called
the Fourth Industrial Revolution (4IR), investments in technology and innovation should be
promoted.
This research suffers from several limitations. First, poor data availability on Chinese ODI
hinders the analysis’ ability to dig deeper into the pattern of its impact on export upgrading in
African countries. The most detailed data as I acknowledged is the official data from COMMOF,
and is only at country level. So, I am unable to examine Chinese ODI’s impact across sectors or
according to different sources and uses, which would generate more informative results. Second,
this study does not compare the impact of Chinese ODI with FDI from other major investors in
Africa like the U.S. and the EU. The results could not tell how Chinese ODI performed on a
horizontal basis. This could be important since if investments from other countries has
significant larger positive impact, then African policy makers might be better to put more effort
in attracting them.
However, even in light of these limitations, my thesis is able to reveal new insights in
terms of China’s controversial economic engagement in Africa with using sophisticated
econometric models. Further examination of the causal relationships by sectors and from
different sources, and the mechanism of technology and knowledge spillovers using more
disaggregated data would bring this study to the next level.
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APPENDIX A. CALCULATION METHODS OF EXPORT INDEX

Export Diversification Index (ED)
In order to calculate this index, I used the trade data from UN COMTRADE with a 4-digit
disaggregation. By adopting a widely used method practiced in Amighini and Sanfilippo (2014) f,
the index is calculated as the inverse of the Herfindal index, which has been computed as the
square of the sectoral share of each four-digit product exported:

𝐸𝐷𝑖,𝑘,𝑡 = 1/𝐻𝑒𝑟𝑓𝑖𝑛𝑑𝑎𝑙𝑖,𝑘,𝑡 (3),
where 𝐸𝐷𝑖,𝑘,𝑡 is the diversification index for each country i, in sector k (2 digit level) at time t
(2003-2016).

The Herfindal index is defined by:
𝐻𝑒𝑟𝑓𝑖𝑛𝑑𝑎𝑙𝑖,𝑘,𝑡 = ∑𝑝

2

𝑥

(𝑥𝑖,𝑝,𝑡) (4),
𝑖,𝑘,𝑡

where 𝑥𝑖,𝑝,𝑡 is country i’s exports of product p (at the four digit level classification) at time t, and
𝑥𝑖,𝑘,𝑡 is total exports of country i in sector k (2-digit level). A higher value of 𝐸𝐷𝑖,𝑘,𝑡 , is
associated with a higher diversification of exports of sector k by country i at time t. By summing
the ED index of all sectors in one year, we can get the export diversification index for country i
in year t.

f Amighini, Alessia, and Marco Sanfilippo. "Impact of South–South FDI and trade on the export upgrading of African

economies." World Development 64 (2014): 1-17.
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APPENDIX B. CORRELATION MATRIX OF KEY VARIABLES

ED

EUV

EUV
1.0000

ODI

FDI

ED

0.0445

1.0000

ODI

0.3795

0.0766

1.0000

FDI

0.4361

0.1141

0.4808

1.0000

Import

0.5272

0.2052

0.5353

0.7307

1.0000

GDPpc

0.6168

0.0835

0.2920

0.4302

0.5813

1.0000

Pop

-0.0564

0.1262

0.2799

0.3782

0.5232

-0.3674

1.000

Invest

0.0808

0.0380

0.1627

0.3402

0.0197

0.2723

-0.1174

31

Import

GDPpc

Pop

Invest

1.000

600
400
0

200

10

14

18

22

logODIflow
EUV

Fitted values

.6

.8

1

Figure C1. ODI and Export Sophistication (measured by EUV)
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APPENDIX C. GRAPHS OF ODI AND UPGRADING INDEXES
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Figure C2. ODI and Export Diversification (measured by ED)
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