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As with many developing countries, the Chinese government hopes that knowledge
brought by multinationals will spill over to domestic industries and increase their
productivity. In this paper, we show that foreign investment originating outside of Hong
Kong, Macau, and Taiwan has positive effects on individual ﬁrm level productivity, while
foreign investment from HKMT ﬁrms does not. We also test for both horizontal (within the
same industry) and vertical (upstream or downstream) linkages from foreign investment.
Using a manufacturing ﬁrm-level panel for 1998 through 2007, we ﬁnd zero or weak
positive horizontal externalities. However, our results show that foreign direct investment
(FDI) has generated positive productivity spillovers to domestic ﬁrms via backward
linkages (the contacts between foreign afﬁliates and their local suppliers in downstream
sectors) as well as forward linkages (between foreign suppliers and their local buyers in
the upstream sectors).
ß 2011 Elsevier Inc. All rights reserved.
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1. Introduction
Foreign direct investment (FDI) now accounts for an important source of capital inﬂows into developing countries, having
increased from $22 billion in 1990 to about $200 billion annually in recent years. Developing countries are major recipients
of global inward FDI, currently attracting about one third of total global inward FDI.1 FDI is an attractive source of global
ﬁnance, because it is relatively stable compared to other capital ﬂows and can also introduce advanced technologies. With
rapid expansion in FDI throughout the world economy, the role of multinational enterprises in technology transfer and
spillovers is receiving increasing attention.
Technology spillovers in this paper are deﬁned to take place when the entry or presence of multinationals increases the
productivity of domestic ﬁrms, and the multinationals do not fully internalize the value of these beneﬁts. Spillovers should
be external to ﬁrms’ total factor productivity after controlling for inputs. We deﬁne intra-industry spillovers (also called
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horizontal spillovers) to occur when domestic ﬁrms are affected by foreign corporations located in the same sector, while
inter-industry spillovers (vertical spillovers) occur when foreign investors enhance the productivity of domestic ﬁrms
through vertical linkages. Vertical linkages are possible through both backward linkages (between foreign afﬁliates and their
local suppliers) and forward linkages (between foreign suppliers and their local buyers).
There have been a number of recent papers that test for either horizontal or vertical linkages (see, for example Aitken and
Harrison (1999), Hu and Jefferson (2002), Javorcik (2004), and Lin, Liu, and Zhang (2009)). Most of this literature ﬁnds mixed
evidence on horizontal spillovers, with a number of authors even documenting negative spillovers. In this paper, we conﬁrm
that horizontal spillovers are not signiﬁcant in Chinese manufacturing, suggesting that competition from foreign-owned
ﬁrms in the same sector has neither strong positive nor negative effects on domestic plant productivity. In contrast, recent
studies generally ﬁnd support for positive vertical spillovers from downstream foreign ﬁrms to upstream suppliers (so-called
backward linkages). In this paper, we ﬁnd evidence of vertical linkages via both forward and backward channels.
Since opening its economy to the outside world in late 1978, China has absorbed an increasing amount of FDI. It is now
among the world’s largest hosts of FDI inﬂows. With the entry of China into the World Trade Organization, China’s economy
is becoming increasingly open to foreign investors. Potential positive spillover effects are indeed the main rationale behind
the Chinese government’s aggressive efforts over the past two decades to attract foreign investment to China (Hu & Jefferson,
2002). However, few studies estimate the impact of FDI spillovers on China’s economy. Hu and Jefferson (2002) are the ﬁrst
authors to use ﬁrm-level data to study horizontal FDI spillovers in China. They ﬁnd that FDI reduces productivity and market
share of domestic ﬁrms in the short run.
One recent manuscript that investigates both horizontal and vertical FDI spillovers in China is Lin et al. (2009). In contrast
to Javorcik (2004), they ﬁnd bigger forward and smaller backward spillovers. Our results differ from theirs, in part because
we focus on total factor productivity and they examine value-added productivity and also use a different estimation method.
We use an approach to productivity measurement pioneered by Olley and Pakes (1996). This leads to bigger backward
linkages and smaller forward linkages.
Our empirical strategy follows Javorcik (2004) and Olley and Pakes (1996). First, we use Javorcik (2004)’s empirical
strategies to calculate Backward and Forward linkages and follow her estimation models to test whether there are vertical FDI
spillovers in the manufacturing sector in China, and if so, through what mechanism these spillovers occur. By using a rich set
of data collected by the Chinese National Statistical Bureau from its annual survey of industrial ﬁrms with annual sales of
more than ﬁve million yuan,2 we ﬁnd that positive and signiﬁcant vertical spillovers occurred through both backward and
forward linkages. These results are consistent with the small set of case studies on vertical externalities from foreign
investment on other countries: all previous research outside of China ﬁnds that vertical linkages operated through
downstream linkages between domestic suppliers and foreign users of their inputs.
We address the endogeneity of inputs by applying the strategy proposed by Olley and Pakes (1996). To address the
potential problem of sector-level FDI variables and domestic plant productivity being jointly determined, we also explore the
robustness of our results to using lagged measures of foreign investment at the sector level. We apply a variety of
speciﬁcations to take into account ﬁrm-speciﬁc ﬁxed effects, and ﬁnd that our results are robust to these alternative
approaches.
The results indicate signiﬁcant heterogeneity across ﬁrms in responding to foreign investment. Speciﬁcally, we ﬁnd that
the sources of foreign investment matter. Firms with equity participation from other foreign sources, principally the OECD
economies, show positive effects on individual ﬁrm level productivity; while foreign investment from Hong Kong, Macao or
Taiwan does not.
The rest of paper is organized into ﬁve further sections. Section 2 summarizes previous empirical and theoretical work in
this ﬁeld. In Section 3, we describe the data used in this paper and review broad trends for the 1998 through 2007 period.
Section 4 lays out the empirical strategy, discusses the econometric issues, and presents the empirical results. Section 5
concludes.

2. Literature review
Research on the impact of FDI for domestic ﬁrms dates back to the study of Caves (1974), who examined FDI in
manufacturing sectors within Canada and Australia. He found that productivity levels are higher for domestic Australian
ﬁrms that compete in industries with a higher FDI presence. Following his pioneering work, Globerman (1979) also found
some weak evidence of positive FDI spillovers. Summarizing these earlier studies,3 Blomstrom (1986) did not ﬁnd evidence
in support of the hypothesis that foreign investment speeds up the transfer of any speciﬁc technology to Mexico. The main
disadvantage of these studies is that they all use industry-level data, which fails to disentangle the direction of causality
between foreign presence and productivity improvement.
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The data set includes data for all state-owned enterprises, regardless of whether they meet the 500 million yuan threshold or not.
As Blomstrom summarizes, three available econometric studies deal with the inﬂuence of foreign investment on the technical efﬁciency of host country
ﬁrms. One focuses on Australia (Caves, 1974), one on Canada (Globerman, 1979), one on Mexico (Blomstrom & Pearson, 1983). All three ﬁnd some support
for the spillover beneﬁt hypothesis, but none of the studies analyzes the nature of spillover efﬁciency in depth.
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