
Influences of reverse outsourcing on green technological progress from
the perspective of a global supply chain

Shuhong Wang a, Malin Song b,⁎
a School of Economics, Ocean University of China, Qingdao 266100, China
b School of Statistics and Applied Mathematics, Anhui Finance and Economics University, Bengbu 233030, China

H I G H L I G H T S

• The general equilibrium model of green
technological progress is set up.

• The theoretical model of the study con-
tains reverse outsourcing additionally.

• Weuse the data of onshore and offshore
reverse outsourcing.

• We analyze the practical function of re-
verse outsourcing on green technology.

• The method to measure green techno-
logical progress is innovatively defined.
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As a newly appeared trade mode in recent years, reverse outsourcing has made a great impact on traditional
trade modes. This paper researched the influences of reverse outsourcing on green technological progress from
the perspective of a global supply chain by using micro-data of enterprises. It worked out the rate of green tech-
nological progress from two innovative concepts: potential production technology and practical production tech-
nology. The empirical analysis results indicated that reverse outsourcing stimulates, and enterprise size and
ownership type potentially affects, green technological progress. State-owned or foreign enterprises with high
income levels would pay more attention to environmental protection, energy saving, and emission reduction,
while small and micro enterprises with low incomes would choose to ignore environmental protection.
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1. Introduction

The global increase in environmental degradation has attracted
worldwide attention. Strict environmental regulations in developed
countries have compelled the supply chains of their pollutive industries

to gradually translocate to developing countries. To maintain fast eco-
nomic growth, China, the world's second-largest economy and a coun-
try with high pollutive emission, has implemented an extension
production mode, with high input, energy consumption, and emission.
Moreover, China has absorbed a fair share of the pollutive industries
transferred and outsourced from other countries. More than 30 years
after the opening-up reform in China, this extensive development
mode confronts bottlenecks such as excessive productivity, resource
shortage, and environmental damage, thus slowing down the
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acceleration of economic development. The fifth plenary session of the
18th Central Committee of the Communist Party of China specifically
noted that green and sustainable development should be adhered to
in order to establish a safe and effective modern energy system. The
public has also paid increasing attention to coordinated development
between environmental protection and economic growth, and has
played an increasingly important role in the enactment of environmen-
tal governance decisions (do Paço et al., 2009; Glucker et al., 2013;
Eliana et al., 2017).

Numerous scholars agree that technological progress is an important
driving force to stimulate economic growth and improve environmental
quality (Aghion et al., 2012). Recently, some developed countries have
adopted the “innovative globalization” outsourcing strategy to attract
talent and form agglomerations of highly talented professionals in tech-
nical fields (Lewin and Couto, 2007; Lewin et al., 2009). This created
new obstructions to technological R&D (research and development) in
China. Meanwhile, developed countries have gradually formed a “resis-
tance”mechanism towards developed countries, and a geographical re-
version of offshore service outsourcing (i.e., reverse outsourcing) has
also appeared (Tholons Inc., 2008). This means that developing coun-
tries have become contract issuers that release outsourcing businesses
to developed countries. As early as 2005, Sen (2005) identified the phe-
nomenon of reverse outsourcing in Chinese and Indian pilots. To solve
the imbalance between supply and demand, China and India had to re-
cruit qualified pilots from Europe. However, this phenomenon was not
widespread, and it was unclear whether it was an industry-wide phe-
nomenon or a temporary strategy for individual countries. Over time,
reverse outsourcing has become an important link for China's taking
part in the global supply chain (Bunyaratavej and Hahn, 2012). There-
fore, we can here re-examine the advantage of reverse outsourcing:
the effect of attracting talent.

According to the Transactions for R&D Outsourcing (TRO) database,
R&D outsourcing activities of transnational corporations that continue
to appear on the Chinese market are totally different from the phenom-
enon previously discussed by researchers1; that is, the R&D outsourcing
activities relegated to transnational corporations of developed countries
should be completed in China. This onshore reverse outsourcing mode
is different from the offshore reverse outsourcingmode (which requires
corporations of developing countries to enter developed countries) in
India and other countries. Hence, the onshore reverse outsourcing
mode further increased the demand of local enterprises for highly tal-
ented individuals. Now that technology can solve the contradiction be-
tween economic growth and environmental quality improvement, the
question is whether the new-type reverse outsourcing mode in China
can stimulate energy-saving and emission-reduction technological
progress, that is, green technological progress. This problemhas not gar-
nered enough knowledge and attention fromscholars, but research on it
is of great significance to a China passing through the restructuring and
innovation phases. Therefore, this paperwill focus on the stimulative ef-
fect of reverse outsourcing on green technological progress.Wewill ob-
serve the relationship between reverse outsourcing and green
technological progress under different influence factors through theo-
retical models and empirical analysis. Then, we will further examine
whether our proposition has significantly different results under differ-
ent enterprise types and enterprise sizes.

The innovative points of this paper are as follows: (1) the general
equilibriummodel of green technological progress is set up and reverse
outsourcing included in the analytic frame; (2) data of both onshore and
offshore reverse outsourcing owned by China exclusively are used to

analyze the practical function of reverse outsourcing on green techno-
logical progress; (3) the method to measure green technological prog-
ress is innovatively defined and measurement at enterprise level has
been carried out.

The remainder of the paper is organized as follows. The second sec-
tion reviews relevant existing literature. The third section presents the
theoretical model, the fourth section the empirical analysis results,
and the final section the conclusions of the study.

2. Literature review

Although extant research on the effect of reverse outsourcing on the
environment is limited, some scholars have preliminarily analyzed the
effects of outsourcing on environmental pollution. For example, Dean
and Lovely (2008) explained the relationship between outsourcing
and the environment from the perspective of vertical professionaliza-
tion, and their results showed that outsourcing was the main reason
for pollution intensity decrease. Toshihiro et al. (2010) analyzed envi-
ronmental regulations and outsourcing based on enterprise data and
proved the positive relationship between environmental regulations
and enterprise outsourcing. Per existing research, reverse outsourcing
can be roughly divided into three types. The first is the backflow of off-
shore outsourcing, that is, outsourcing flows from developing to devel-
oped countries instead of flowing from developed to developing
countries (Wilson and Ceuppens, 2011). The most significant manifes-
tation of this aspect is the relocation by American enterprises of their of-
fices in India back to California because of the sharp increase in the
wages of Indian engineers. The second type of reverse outsourcing is
the completion of the outsourcing tasks of enterprises in developed
countries. Although developing countries also carry out reverse
outsourcing, it just appears as a link of the supply chain in developed
countries (Tholons Inc, 2008). In the third type, developing countries
become contract issuers and present a one-way outsourcing process
from developing to developed countries (Bunyaratavej and Hahn,
2012). This final type is the reverse outsourcing mode analyzed in this
paper.

With increasingly high demand of technology products, domestic
enterprises can hardly satisfy the production of numerous intermediate
products. Therefore, some manufacturers turned their attention to for-
eign markets with the hope of importing qualified intermediate prod-
ucts from developed countries. From existing data and research,
reversely outsourced businesses are mainly technology- or
knowledge-extensive, which is favorable for developing countries to
focus on, not only to increase the competitive force of their core busi-
nesses but also to improve the technological level and realize scale
economies (Shen, 2016). The facilitation of reverse outsourcing towards
technological progress is self-evident for the strand of studies started by
Puga and Trefler (2003). They argued that non-exclusiveness of knowl-
edge was an important reason for the cost increase of innovative
outsourcing. Although their study did not analyze reverse outsourcing
individually, their results show that innovative outsourcing would re-
sult in knowledge spillovers, which also fits reverse outsourcing.

Ever since biased technological progress was proposed by Acemoglu
(2002), it has aroused increasing attention from scholars, because it can
identifymany important problems, such as labor employment structure
(Song and Wang, 2016a, b), income gap among countries (Acemoglu
et al., 2015), or change of environmental technology. Acemoglu
(2002) considered that trade between developed and developing coun-
tries could strengthen the capital-biased technological progress.
Freeman and Kleiner (2005), by using trade data between the
European Union and China, found that imports from China to
European countries had improved the capital-biased technological
progress in Europe by 15%, not including outsourced trade activities to
China. Jung andMercenier (2009), through a two-sectormodel, demon-
strated that outsourcing could indeed improve biased technological
progress and the gap in wage income. Although the spillover effect of

1 Conclusions on characteristics of this phenomenon are sourced from the analysis of
the TRO database. This database mainly covers contracted transactions for R&D
outsourcing activities of transnational corporations in China. Considering that R&D centers
of transnational corporations are clustered in the Beijing and Shanghai areas and that the
R&D activities in Beijing are of a fundamental nature, our observations on this phenome-
non may be regarded as typical.
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