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ABSTRACT
Does participation in the ASEAN-China regional value chain (RVC)
affect China’s manufacturing enterprises’ global value chain (GVC)
positions in the context of the establishment of the ASEAN-China
Free Trade Area (ACFTA)? In this paper, we discuss the theoretical
mechanisms and impacts of RVC participation on GVC positions and
use an input-output model to decompose the gross exports of
China by different sources and destinations. The model measures
China’s manufacturing industries’ total, upstream and downstream
participation within the ASEAN-China regional value chain. Using
panel data from the OECD for 2005 to 2015, the empirical results
show that (1) the participation of China’s manufacturing industries
in the RVC is conducive to improvement in their GVC positions, (2)
moving to more upstream can indeed promote the GVC positions
of enterprises, and (3) in contrast to labour-intensive and capital-
intensive manufacturing, knowledge-intensive manufacturing in
upstream activities of the RVC contributes the most to GVC posi-
tions. It is suggested that China should develop knowledge-oriented
industries and move to more upstream of the ASEAN-China RVC to
raise manufacturing industries’ positions in the GVC.
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1. Introduction

Since the mid-1980s, significant changes have taken place in the international frag-
mentation of production, and the South-North production network has begun to
replace the North-North production network as the main form of fragmentation of
the GVC. In the last decade, however, the development of trade liberalization has led
developing countries to sign regional trade agreements (RTAs) with ‘deep’ provisions
(Baldwin & Lopez-Gonzalez, 2015), since the South-South production network is
developing gradually. According to the World Bank, the cumulative number of RTAs
in force rose from 22 in 1990 to 305 by 2020.1 In addition to the significant changes
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in volume, the content of RTAs has also been deepened, with earlier RTAs focusing
on industrial and agricultural tariff commitments and later RTAs extending their
scope to trade remedies and intellectual property rights.

Regional integration (RI) and globalization are two different spatial paths of pro-
ducing fragmentation. To date, there is no clear definition of ‘regional integration’.
Farrell (2004) argued that uneven development, such as that of the European Union,
is a hallmark of regional integration. Generally, integrated regions facilitate the flow
of goods within regions by reducing trade barriers. The EU, the North American
Free Trade Area (NAFTA) and East Asia are the regions most studied for regional
integration (Baldwin, 1993, 2006; Fry-McKibbin et al., 2018; Kitwiwattanachai et al.,
2010; Kose & Rebucci, 2005; Los et al., 2015; Zhang et al., 2018). These studies usu-
ally work with trade costs, geographical distances, exports, tariffs, welfare benefits,
and so on. Although the existing literature has produced many insights, less is known
about RTAs. Therefore, this paper takes RTAs as the unit analysis to study regional
integration. Johnson and Noguera (2012) found that geographical distance has a
strong influence on bilateral value-added trade, suggesting that regionalism seems to
be more important than globalization. By breaking down foreign value added (FVA)
into both regional FVA and global FVA, however, Los et al. (2015) made the opposite
conclusion i.e., the speed of global fragmentation of value chains is much faster than
that of regional fragmentation. However, regional integration and globalization are
not completely separated. Baldwin (2006) pointed out that multilateral regionalism is
the cornerstone of global trade liberalization from the perspective of the ‘spaghetti
bowls as building blocs’ mechanism. Ruta (2017) believed that the multilateral trading
system and GVC are complementary, and that preferential trade areas (PTAs) and
GVC integration are related; i.e., the two should have a positive relationship. Overall,
this does not mean that regional integration is necessarily good for globalization.
Hayakawa et al. (2020) demonstrated that the tariff advantages brought by RTAs did
not help the development of GVCs. To sum up, some papers compare the process of
regionalization and globalization, other related papers study the effect of regionaliza-
tion on globalization from the theoretical perspective. Therefore, research gap exists.
Firstly, the results of RTAs on the GVC are mixed. Secondly, there is a lack of empir-
ical research on the impact of RVC participation on GVC positions. Thirdly, as a suc-
cessful case of RTA, ASEAN-China FTA is rarely discussed in literature on the
significance of RI for the globalization of member countries.

In contrast to developed countries, China actively participates in the production
link of the GVC based on its labour force advantage and has become the ‘world’s fac-
tory’. As a result, China’s manufacturers are concentrated at the bottom of the
‘smiling curve’ of the GVC (Baldwin et al., 2014; Gereffi & Fernandez-Stark, 2016).
Can China’s participation in regional economic integration (REI) solve its practical
problems and improve the position of China’s manufacturing industry in the GVC?
As it is uncertain which RTA provisions will have a positive impact on trade flows
(Anderson & Wincoop, 2004), will the participation of China’s manufacturing compa-
nies in the RVC help solve the problem of locking in the middle and lower ends of
the GVC? Furthermore, what is the internal mechanism? These are questions that
need to be answered. This paper takes RVC as the representative of regional
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integration to study the correlation between regional integration and globalization. It
will expand and provide evidence the research on RVC, regional integration
and GVC.

Specifically, this paper contributes to the existing literature as follows: (1) We fur-
ther improve the existing RVC indicators. Regional integration and globalization are
constructed in a unified measurement framework, and both indexes are measured
based on an input-output model, ensuring that both are measured from the perspec-
tive of added value. The indices to measure RVC are constructed by decomposing the
gross exports of China. (2) Three variables are applied as explanatory variables in the
model, namely the total RVC participation, upstream participation and downstream
participation. We not only discuss the impact of China’s total participation in RVC
on the GVC position, but also study the difference between upstream and down-
stream participation on the GVC position. (3) We take the ACFTA as a representa-
tive region of China’s regional integration. ACFTA, as the largest FTA among
developing countries, has been relatively successful in its development, so it is repre-
sentative as the research object of regional integration.

The remaining of this paper is organized as follows. Section 2 states the literature
review, hypotheses and index construction. Section 3 is about data sources and proc-
essing. Section 4 describes the empirical results and robustness tests. Section 5 is the
conclusions.

2. Literature review and hypotheses

The channels through which regional integration influences GVC positions are sum-
marized as four aspects: trade creation effect, real cost of trade, allocation of factor
endowment and regional market, competition and innovation incentives.

First, regional integration will make a trade creation effect. FTAs will increase
trade volume between member countries and improve trade facilitation, thus bringing
about a trade creation effect. The signing of FTAs brings about tariff reduction and
partial relief. Members’ imports of raw materials will shift to more preferential
regions from the original relatively high cost of the regions. As a result, the establish-
ment of an FTA can significantly promote the flow of trade in member countries,
increase the diversity of domestic exports (Dennis & Shepherd, 2011), increase pro-
duction and sales, and eventually bring economic growth. The economic growth of a
country will lead to transformation and development of its industrial structure, pro-
mote the accumulation of capital and knowledge and increase its investment in
medium and high-knowledge manufacturing. The increase in funds in medium- and
high-knowledge manufacturing leads to the continuous research and development of
products and the improvement of product quality, which means the improvement of
the value-added ability of the country’s manufacturing industry in the GVC.

Second, reductions in real cost terms of trade have been recognized in the past lit-
erature. On the one hand, regional integration will cause transportation cost reduc-
tions due to the close geographical locations of countries. Geographic distance may
affect transport and communication costs. Transport and regional economic integra-
tion have been shown to be clearly linked (He et al., 2019). The geographical
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proximity of member countries means lower transportation costs in the process of
trade. On the other hand, regional integration will lead to lower transaction costs.
Geographic distance may affect other transaction costs, and cultural dimension may
impact consumers’ preferences (Ghemawat, 2001). Economic, trade and investment
cooperation among parties will be strengthened. Lower trade costs will decrease the
price of imported goods, allowing access to products more likely to add value. In
addition to the decreased price, intermediate products will enter and exit national
borders more frequently, the production process will expand continuously, and the
division of labour will be refined continuously; thus, the value-added will increase. In
addition, lower trade costs allow firms to invest in higher quality and a greater variety
of imported intermediate goods, thus increasing the demand for highly skilled labour
and improving the labour input structure. As one of the factors of the source of
added value, the increase of quantity and quality of labour will help increase a coun-
try’s GVC positions.

Third, regional integration will bring about regional factor allocation and regional
markets. On the one hand, FTAs will bring regional markets to members. Regional
integration at a deep level brings many benefits. Under the influence of coordinated
economic policies, common regional markets can be created, to generate positive
gains (Farrell, 2004); in large regional markets, the market expansion effect attracts
foreign direct investment to member countries (Li et al., 2016), and an increased FDI
will lead to the accumulation of capital to finance research and development for man-
ufacturing enterprises. In addition to the impact on investment, the market size effect
also influences the geography of economic activity (Acemoglu & Linn, 2004; Sato
et al., 2012) and affects economies of scale. On the other hand, different countries
have different factor and resource endowments, and the establishment of FTAs real-
izes each country’s factor endowment advantages. Capital, labour and technology can
move more freely within the region. Different factor endowment has its role in RVC.
Some countries have comparative advantages in downstream production stages, while
others have comparative advantages in upstream stages (Johnson & Moxnes, 2013),
and the regional market formed by regional integration makes the factors flow freer,
which brings the optimal allocation of factors. For countries with weak natural
endowments, the flow of factors can improve their productivity and welfare. Under
regional factor endowments and regional markets, countries gain comparative advan-
tages that can transform the final product structures of member states’ exports, thus
driving the change in added value.

Fourth, market liberalization increases competition (Pawitan, 2012) and innovation
incentives. Regional markets create a demand for goods and services, giving an incen-
tive to a high-skilled workforce to participate in entrepreneurial activity (Zheng &
Du, 2020). Exposure to new potential markets can lead to technology spillover, innov-
ation, and competition. In the integration process, technology can help firms become
more competitive by integrating new processes and methods (Farrell, 2004).
Technological externalities exist in international trade and can be achieved by export-
ing or imitating imported intermediate products (Basant & Fikkert, 1996). In an FTA,
the prerequisites already exist, and enterprises need to increase the value-added of
their products. If an enterprise wants to occupy a higher position in the regional
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value chain, it must improve the technological level and innovation level of its prod-
ucts. Potential competition in regional markets could stimulate technological innov-
ation. Generally, regional markets will provide strong competition, forcing enterprises
to continuously improve their own technological level. The improvement of techno-
logical level will enable enterprises to produce more value-added products. Least-
developed countries can improve their competitiveness by building the capacity of
their firms, capturing more value and increasing domestic content in exports (Flento
& Ponte, 2017). In total, this technological innovation can effectively increase the
domestic value-added of exports and enhance GVC positions. Under these analyses,
Hypothesis 1 is proposed as follows.

Hypothesis 1. RVC participation may enhance country’s positions in the GVC (As
shown in Figure 1).

In the fragmentation process of international production, there are many indica-
tors that can measure a country’s participation in GVCs, not limited to participation
degrees and positions. To measure the relative position of the GVC where the pro-
duction links are located, Fally (2011) proposed the upstream and downstream degree
index. Koopman et al. (2010) used forward linkages and backward linkages to con-
struct GVC degree and position indexes. These two kinds of participation in the RVC
may have different influences on GVC positions.

First, as we have analysed above, the establishment of an FTA enlarges the market
potentiality and market demand of member countries’ manufacturing enterprises.
This change requires higher productivity, and in turn requires technological innov-
ation by its manufacturers, which will lead to an improved position in the GVC. It
doesn’t matter if a country has FTAs with developed countries or developing coun-
tries and is involved in the upstream or downstream in the RVC, FTAs will provide
regional markets for it and expand interregional trade, which helps this country to
continuously obtain added value. However, in most cases, being in the downstream
link of the value chain is not conducive to the development of technology. For

Figure 1. Framework for RVC and GVC.
Source: Authors’ summary based on the literature review.
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instance, in GVCs, China gains from the technology spillover effect from developed
countries, but in turn is often locked in the low-end link by developed countries.
Njikam and Leudjou (2019) find that the downstream sectors of Cameroonian firms
have both positive and negative correlation effects with the productivity spillover
effect of different countries, which is mainly related to the absorption capacity of
these firms. According to Kee and Tang (2016), the decline of imported materials will
lower the rate of domestic value-added of enterprises. If a country has FTAs with less
developed countries and is also located downstream in the RVC, this indicates that it
is difficult to obtain high value-added from the RVC. Therefore, we believe that par-
ticipation upstream in an RVC can promote the improvement of GVC positions,
while participation downstream in an RVC depends on specific situations.

Second, participation downstream in an RVC is not conducive to the improvement
of labour quality, while participation upstream in an RVC would make it possible.
Generally, upstream industries require a higher quality labour force and more high-
skilled activities, while downstream industries are simple assembly and processing
activities, with fewer requirements for workers’ skills. On the one hand, as a factor of
production, labour is also one of the sources of added value. If low-skilled labour
occupies the downstream production links, it is difficult for enterprises to obtain high
value-added. On the other hand, high-quality workers can contribute to the innov-
ation of technology and products, promote the upgrading of technology to enhance
the value of products, and help to the improvement of product competitiveness. In
RVCs, manufacturers involved upstream will increase the demand for high-quality
personnel or increase the demand for the improvement of labour quality. This
demand will facilitate the technological transformation of companies and improve
their position in the GVC. Therefore, we consider that participation upstream in
RVCs can increase the demand for high-quality workers and thus promote a coun-
try’s positions in the GVC, while participation downstream in RVCs is vice versa.
Based on the above two points, we propose Hypothesis 2 and Hypothesis3 as follows.

Hypothesis 2. Participation upstream in RVCs may enhance a country’s positions
in GVCs.

Hypothesis 3. The impact of RVC downstream participation on GVC positions
is uncertain.

3. Data

This paper uses the newest global interregional input-output table from the TiVA
database compiled and released by the OECD in 2018 for both RVC and GVC indi-
cators, covering the period from 2005–2015. There are 64 major countries (including
36 OECD members and 28 non-OECD economies) and one composite category rep-
resenting the rest of the world (ROW) included in the OECD-ICIO. This paper
mainly focuses on the influence of China’s participation in the ASEAN-China RVC
on its position in GVCs from 2005 to 2015. Specifically, the degree of China’s partici-
pation in the RVC is calculated according to the input-output table published by the
OECD. The GVC positions data come from UIBE GVC indicators, and the final data,
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which are names complex GVC activities, are measured by the research team of the
University of International Business and Economics2.

It should be noted that when calculating the degree of China’s participation in the
ASEAN-China RVC, OECD-ICIO includes data from eight ASEAN countries, namely
Brunei Darussalam, Cambodia, Indonesia, Malaysia, the Philippines, Singapore,
Thailand and Vietnam. The gross domestic product (GDP) of these eight countries in
the past decade (2010–2019) represents 97% of the GDP of the ten ASEAN coun-
tries3. Moreover, these eight countries accounted for 98% of the ASEAN’s total
imports and exports in 2019, which is quite representative4. Laos and Myanmar,
which are missing from the TiVA database, are small in size. Therefore, using data
from these eight countries to replace the data of ten ASEAN countries is feasible.

4. Empirical analysis

4.1. The influence of the degree of RVC participation on the GVC position of
China’s manufacturing industries

As mentioned above, overall participation in RVCs and upstream participation con-
tribute to the improvement of positioning in GVCs, while the influence of down-
stream participation is not clear. To test whether our hypothesis is correct, the
following econometric models are established in this paper:

GVC POit ¼ a0 þ bTOTALit þ
X

cjxijt þ ui þ ut þ eit (1)

GVC POit ¼ a0 þ bUPit þ
X

cjxijt þ ui þ ut þ eit (2)

GVC POit ¼ a0 þ bDOWNit þ
X

cjxijt þ ui þ ut þ eit (3)

Where subscript i denotes industry, and t denotes year. GVC POit denotes China’s
manufacturing industry participation in the GVC5. TOTALit , UPit and DOWNit are
the core explanatory variables of equations (1) (2) and (3), respectively, denoting the
total participation, upstream participation and downstream participation in the RVC6.
xijt denotes other control variables, which will be introduced in the appendix. ui
denotes industry individual effect. ut denotes time effect. eit is a random disturb-
ance term.

4.2. Empirical results and discussion

In this subsection, we plan to study the empirical impact of ASEAN-China RVC par-
ticipation on GVC positions in manufacturing industries. Using OLS may provide
biased results, because there are differences in the participation of different manufac-
turing industries. In addition, the different technological content of different manu-
facturing industries may also lead to biased results. For example, the high
participation of high-tech manufacturing industries is more likely to lead to a rise in
GVC positions. Therefore, it is necessary to control for the industry fixed effects to
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minimize the influence of differences of participation and technology on empir-
ical results.

In addition, special events of some years may also affect the empirical results. For
example, the financial crisis occurred in 2008, which had a great impact on the global
economy. Therefore, it is necessary to control for the year fixed effects to deal with
the unanticipated impacts that may occur each year. Furthermore, the potential cross-
sectional dependence also indicates that the fixed effects should be controlled.
Meanwhile, robust and cluster robust standard errors are estimated7 to deal with the
possible problem of heteroskedasticity.

Columns (1) to (2) show the regression results of industry and year fixed effects
on equation (1), respectively, and column (3) shows the industry and year fixed effect
on equation (1). Coefficient of TOTAL is positive in columns (1) to (3) and passes
the significance test of 1%, which indicates that China’s participation in the ASEAN-
China RVC is beneficial to its promotion in the GVC. This means that China’s man-
ufacturing participation in the supply of raw materials and input of intermediate
products in the ACFTA will enhance its position in the GVC. In total, China’s manu-
facturing industries are more embedded in the ASEAN-China RVC, and they can
rely on the advantages of geographical location and the policy convenience provided
by the government. As a result, the ‘cost effect’ and ‘innovation incentive effect’ bring
more opportunities for enterprises to obtain higher value-added to improve their pos-
ition in the GVC.

Columns (4) to (6) show the regression results on equation (2) and columns (7) to
(9) show the regression results on equation (3). Coefficient of UP is positive in col-
umns (4) to (6) and passes the significance test of 1%, indicating China’s manufactur-
ing industries move up to more upstream in the ASEAN-China RVC actually
beneficial to their GVC positions. In a commodity production chain, countries more
upstream tend to obtain more value-added because they control the core technology
of production. In terms of the ASEAN-China RVC, China’s manufacturing industries
mostly lie upstream, which provides very favourable conditions for manufacturing
industries to obtain value-added. The coefficient of DOWN is positive in columns (7)
to (9), with failing to pass statistically significant, which indicates that China’s partici-
pation in the downstream activities of the ASEAN-China regional value chain may
lead to the rising of its GVC positions in the long run. With the participation in
GVCs, China’s manufacturing industries participate in more backward linkages and
acquire technological innovation by imitating product manufacture from developed
countries. RVC participation is different from GVC participation, however. Most
countries in the ASEAN-China FTA are developing countries with a low level of eco-
nomic development, which makes it difficult for Chinese enterprises lying down-
stream to realize the ‘learning and innovation effect’ and to improve the quality of
the labour force. Therefore, high value-added activities are difficult to achieve by
industries involved in backward linkages. In summary, Hypothesis 1, Hypothesis 2
and Hypothesis 3 are correct, as suggested by the fixed-effect regression results.

In addition to the three main explanatory variables of total participation, upstream
degree and downstream degree, the control variables are also worth investigating.
Regression results are shown in Table 1. In columns (1) to (9), coefficients of Debt-
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to-assets ratio are uncertain with failing to pass statistically significant all. Specifically,
the higher the debt ratio to assets, the higher the risk of the enterprise facing bank-
ruptcy, the appropriate debt-to-assets ratio is conducive to the long-term develop-
ment of the enterprise. Coefficients of Industry openness are negative, with all passing
the statistically significant. It means within the production process, China’s manufac-
turing industries participate more actively causing their decrease in GVC positions.
R&D investment is significantly positively correlated with the positions in the GVC.
The empirical results show that investment in R&D does bring the upgrading of sci-
ence and technology, which will improve the positions in the GVC as mentioned
above. Similarly, Institutional factor is mainly positively correlated with GVC position.
With the increase of ratio of state ownership to non-state ownership, scale economy
and steady economy growth ensure the rise of Chinese enterprises’ positions in the
manufacturing industry. Coefficient of Financial crisis is significantly positive, indicat-
ing China’s manufacturing industries have seized the opportunity brought by the
financial crisis to enhance the competitiveness of their products. Intensity of FDI is
positively correlated in industry and year fixed effect models, with failing to pass stat-
istically significant, showing that FDI intensity is mostly concentrated in low-technol-
ogy industries, high value-added production processes are still concentrated in the
home country of the FDI, and China’s manufacturing positions in the GVC have not
been improved. Similarly, coefficient of ASSET structure is positive, with failing
to pass statistically significant partly. The ratio of non-fixed assets to fixed assets
does not reach a balance, help enterprises to operate healthily and improve their
competitiveness.

4.3. Heterogeneity analysis of manufacturing enterprises

We propose the classification of the 15 manufacturing industries into three types to
test the relationship between the RVC and GVC of heterogeneous enterprises
(labour-intensive, capital-intensive and knowledge-intensive)8. The results are shown
in Table 2. In Table 2, columns (1) to (3) are the estimated results for labour-inten-
sive manufacturing, columns (4) to (6) are for capital-intensive manufacturing, and
columns (7) to (9) are for knowledge-intensive manufacturing.

As shown in Table 2, each variable is basically consistent with the overall analysis.
Regardless of which industry is involved in the upstream activities of the ASEAN-
China RVC, it will be helpful for China’s manufacturing enterprises to move up in
the GVC. In columns (1) to (3) of Table 2, the participation of labour-intensive
industries in the ASEAN-China RVC has a positive correlation with the improvement
of China’s manufacturing enterprises’ position in the GVC. Among them, the coeffi-
cient of UP is significantly positive and the coefficient of DOWN does not pass the
significance test. In the RVC, the trade creation effect can bring about an increase in
employment in China. The technical level required by upstream participation in the
RVC can promote the improvement of the quality of the labour force in China’s
manufacturing enterprises, increase employees’ talent, which in turn leads to the
innovation incentive effect. Columns (4) to (6) of Table 2 show that capital-intensive
manufacturing industry participation in upstream industries can also lead to the
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improvement of GVC positions. The construction of ACFTA brings about an increase
in the investment of both China and ASEAN. There is clear agreement on that the con-
struction of international logistics infrastructure in the free trade area agreements brings
opportunities for the development of China’s capital-intensive industries. Based on this,
the improvement of logistics infrastructure reduces the cost of the cross-border flow of
goods, providing a favourable external environment for China’s manufacturing enter-
prises to increase their products’ value-added and climb the GVC. In columns (7) to (9)
of Table 2, the upstream participation of knowledge-intensive industries in the RVC
leads to improvement in GVC position. The development of knowledge-intensive indus-
tries leads to the improvement of technology, which provides a higher level of value-
added to China’s products. However, the coefficients of TOTAL and DOWN in columns
(7) to (9) of Table 2 do not pass the significance test. The fact that knowledge-intensive
industries take part in more downstream in the ASEAN-China RVC is not conducive to
technological innovation and upgrading of manufacturing enterprises, and will restrain
the climb of enterprises in the GVC. Therefore, we believe that the participation of
knowledge-intensive industries should increase, especially upstream in the RVC.

In the heterogeneity analysis, the results of several control variables are inconsistent
with the overall results. Different from the overall analysis, the Debt-to-assets ratio coeffi-
cients of labour and knowledge-intensive industries are positive, while that of capital-
intensive industries is negative. In the process of capital-intensive industries participating
in the upstream in RVC, the decrease of debt-to-assets ratio will result in a significant
rise of GVC positions. Capital-intensive industries can improve their competitiveness by
adjusting financial leverage. Besides, coefficients of Intensity of FDI in labour-intensive
industries pass the significant test, means that the increase of FDI in labour-intensive
industries is conducive to improving the competitiveness of their products.

To provide more intuition on the relationship between RVC participation and
the GVC position of heterogeneous enterprises, we draw nine graphs, as shown in
Figure 2. Labour-intensive, capital-intensive and knowledge-intensive correspond to a,
b and c, respectively. Then, the regional total, upstream and downstream participation
of the three industry types are compared with the positions in the GVC, correspond-
ing to 1, 2 and 3, respectively.

In summary, the participation of three types of manufacturing in the RVC can
promote the improvement of GVC position. It is worth noting that in the compari-
son of a2, b2 and c2, the straight line in C2 is steeper, which indicates that the par-
ticipation of knowledge-intensive industries in the RVC will result in a significant
improvement in the GVC. At the meantime, compared with a3 and b3, there is the
highest absolute slope in c3, meaning that the participation of knowledge-intensive
industries in the RVC is not conducive to the GVC. Based on these analyses, we
deem that it is important for knowledge-intensive industries to participate in the
upstream in the ASEAN-China RVC.

4.4. Robustness test

Wang et al. (2017) not only measured the complex GVC activities but also calculated
the simple and overall GVC activities, and the results were uniformly obtained from
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the UIBE GVC indicators. To test the robustness of the results in this paper, we
replace the explained variables with aggregated GVC position data.

We use fixed effect model to perform the empirical test, and the empirical results
are shown in Table 3. Columns (1) to (3) of Table 3 are regressions based on Wang
et al. (2017) total GVC forward participation and backward participation.9

As shown in Table 3, after the reconstruction of the GVC embedding position index,
the results are basically consistent with the above results. Simple GVC activities mean
that value-added embedded in intermediate exports is directly absorbed by the import-
ing country for the production of final products, while complex GVC activities refer to
the export of final products to a third country. Therefore, in fact, complex GVC activ-
ities are what we focus on, simple GVC activities are not considered separately.

It is likely that the change of China’s manufacturing industries in the GVC posi-
tions may affect their participation in the RVC, which implies that there may be a
bidirectional causal relationship between the explained variables and the core explana-
tory variables, leading to endogeneity problems. In order to alleviate this problem,
the present paper uses the one period lag of the core explanatory variable as an
instrumental variable, and conducts a two-stage least squares (2SLS) regression. The

Figure 2. Relationships between RVC and GVC in different industries.
Source: Authors estimation.
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regression results are shown in Table 4. The results are basically consistent with the
fixed effect regression results, which proves the robustness of the conclusions of this
study to a certain extent.

Since System Generalized Method of Moments (GMM) method is also an effective
tool to deal with the problem of endogeneity, we adopt the System GMM method to
estimate equations (1) to (3) for further robustness test. In this paper, we introduce
the GVC positions lagged by one period into the regression equation as an explana-
tory variable (see equations (4) to (6) for details). The results are shown in Table 5,
which shows that the p values of AR (1) is less than 0.1, and p values of AR (2) and
Sargan test are greater than 0.1, indicating that there is only first-order sequence

Table 3. Robustness test.
(1) (2) (3)

VARIABLES GVC_PO2 GVC_PO2 GVC_PO3

TOTAL 0.632��
(0.244)

UP 0.893��
(0.398)

DOWN 0.121
(0.227)

Constant 0.580��� 0.584��� 0.564���
(0.151) (0.153) (0.111)

Control variables Yes Yes Yes
Observations 165 165 165
Fixed effect YES YES YES
R-squared 0.572 0.568 0.448
Number of id 15 15 15

Notes: Standard errors in parentheses.���p< 0.01.��p< 0.05.�p< 0.1.
Source: Authors estimation.

Table 4. Robustness test.
(1) (2) (3) (4) (5) (6)
first second first second First Second

VARIABLES TOTAL GVC_PO UP GVC_PO DOWN GVC_PO

TOTAL 1.252���
(0.204)

L.TOTAL 0.908���
(33.62)

UP 3.115���
(13.98)

L.UP 0.946���
(0.0283)

DOWN �0.347
(-1.00)

L.DOWN 0.871���
(0.0233)

Constant 0.015 0.0463 0.0146 0.286� 0.00724 0.078
(0.46) (0.229) (0.0232) (1.65) (0.0200) (0.30)

Control variables Yes Yes Yes Yes Yes Yes
Observations 150 150 150 150 150 150
R-squared 0.962 0.614 0.960 0.782 0.966 0.500
���p< 0.01.��p< 0.05.�p< 0.1.
Source: Authors estimation.
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correlation but no second-order sequence correlation. After considering the dynamic
effects of the model, it can be seen that the results of the model are still significant.
The participation of China’s manufacturing industries in the upstream in RVC will
significantly improve their GVC positions. China’s participation in ASENA-China
RVC can bring more value-added to products and improve the competitiveness of its
products.

GVC POit ¼ a0 þ a1GVC POiðt�1Þ þ bTOTALit þ
X

cjxijt þ ui þ ut þ eit (4)

GVC POit ¼ a0 þ a1GVC POiðt�1Þ þ bUPit þ
X

cjxijt þ ui þ ut þ eit (5)

GVC POit ¼ a0 þ a1GVC POiðt�1Þ þ bDOWNit þ
X

cjxijt þ ui þ ut þ eit (6)

5. Conclusions

This paper analyses the influence of total participation, upstream participation and
downstream participation in the ASEAN-China regional value chain on the positions
of China’s manufacturing industries in the GVC. The research results show that the
participation of three heterogeneous activities in upstream activities of RVC will bring
about the improvement of GVC positions, especially in knowledge-intensive manufac-
turing industries, which are in line with the theories. Furthermore, the empirical
results show that the participation of China’s manufacturing industries in the RVC is
conducive to the improvement of GVC positions and that upstream participation can
indeed promote GVC positions. However, the downstream degree coefficient is not
significant, which means that the influence of China’s downstream participation in
the ASEAN-China regional value chain on its GVC positions is still unclear.

Table 5. Robustness test.
(1) (2) (3)

VARIABLES GVC_PO GVC_PO GVC_PO

L.GVC_PO 0.583�� 0.498� 0.625���
(0.259) (0.291) (0.238)

TOTAL 1.144�
(0.687)

UP 1.965��
(0.860)

DOWN 6.014
(3.751)

Constant 0.881� 0.669 0.181
(0.493) (0.553) (0.379)

Control variables Yes Yes Yes
AR(1) 0.097 0.065 0.000
AR(2) 0.356 0.462 0.100
Sargan 0.236 0.147 0.145
Number of id 15 15 15

Notes: (1) The value in parentheses below the coefficient is the standard error. (2) ��� p< 0.01, �� p< 0.05, �
p< 0.1. (3) The results of the AR (1), AR (2), and Sargan are values of p.
Source: Authors estimation.
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Based on the above results, the main contribution of this paper is to confirm that
RVC participation does play an important role in the promotion of GVC positions,
which is mainly consistent with Baldwin (2006) and Ruta (2017). We improve the meas-
urement of RVC participation index and then study the effects of different participation
modes of RVC and different intensity of manufacturing factors on GVC positions. In
summary, the conclusions of this paper can provide more explanations for developing
countries to participate in GVC and RVC, and to engage in South-South cooperation.

Our findings have some policy implications. Firstly, policy makers can promote the
cooperation between China and ASEAN countries by introducing policies that can
lower the market access threshold for small and medium sized enterprises, and thus
can promote the further development of trade. Secondly, our findings suggest that
manufacturing enterprises (especially the knowledge-intensive ones) can grasp the
opportunities brought by regional trade liberalization and participate in the upstream
of RVCs by constantly improving the technical complexity of export products. Thirdly,
our findings imply that for other developing countries, such as Brazil, African coun-
tries, and other Asian ones, comparative advantages can be explored by actively engag-
ing in RVCs, so that they can participate the GVCs in a more productive way.

A shortcoming of this paper is that it is mainly limited by the specific region and
country. This paper only studies the influence of China-ASEAN RVC participation
on GVC positions, and only studies China’s manufacturing industries. Future
research can be extended to cover the comparison of multiple regions and considers
the different influences of RVC participation across different member countries.

Notes

1. http://rtais.wto.org/UI/PublicMaintainRTAHome.aspx
2. https://v2.fangcloud.com/share/a26979974d538c7e5aeb24b55a?lang=en
3. http://data.aseanstats.org/indicator/AST.STC.TBL.5
4. http://data.aseanstats.org/trade-annually
5. See Appendix A for GVC positions calculation.
6. See Appendix B for the calculations of RVC total participation, upstream participation and

downstream participation.
7. See Appendix C.
8. Specific manufacturing categories are derived.
9. Value-added embodied in intermediate goods is absorbed by direct importers, which

means simple GVC activities. Value-added embodied in intermediate goods is absorbed by
importers then re-exported to third countries, which means complex GVC activities. The
sum of simple and complex GVC activities is the aggregate GVC activities.
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Appendix A. Measuring GVC positions

Wang et al. (2017) construct indices to measure GVC positions by dividing the production
length into forward linkages and backward linkages. Through the decomposition of upstream
and downstream production sectors, the position index of GVC can be expressed as follows:

GVC PO ¼ LN 1þ V̂LAF BY � LYDð Þ
Va0

� LN 1þ VLAF BŶ−LŶ
D

� �
Y 0

 ! 

Where V̂ LAF BY−LYDð Þ
Va0 is forward linkage of complex GVC activities; VLAF BŶ−LŶ

Dð Þ
Y 0 is backward

linkage of complex GVC activities.

Appendix B. Measuring RVC participation

At present, interest in the study of regional value chains is rising to catch up with the interest
in the relatively developed measurement of global value chains. We use the degree of China’s
participation in the regional value chain to represent the level of China’s regional integration
participation in the ACFTA, and measure China’s GVC and RVC participation both from the
perspective of value added. We start our work from the input-output model of Leontief (1936)
to decompose the trade in value added. Wang et al. (2013) breakdown a country’s total gross
exports into four buckets, namely (1) domestic value-added (DVA) absorbed abroad from
exports; (2) DVA returned home; (3) foreign value-added (FVA); and (4) pure double counted
terms (PDC). Koopman et al. (2014) further decomposed the total gross trade flow in more
detail at a disaggregated level. The formula is as follows:
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We cite Koopman et al.’s (2014) total trade flow decomposition method at bilateral-sector
level to extract the different sources of China’s exports to ASEAN countries from a spatial
dimension. They spilt a country’s exports into 9 items. Among the items, the domestic value-
added of a country’s exports to the direct importing country finally absorbed by the third
country (indirect value-added export) can be expressed as follows:
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The foreign value-added in a country’s exports can be expressed as follows:
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Since we want to build a regional value chain framework between China and ASEAN,
country S represents China, and R and T represent ASEAN countries.

Moreover, according to Koopman et al. (2010), the extent to which a country participates
in the upstream links of value chain is the ratio of indirect value-added exports within region
(RDVA_INTREX) to total exports, and the extent to which a country participates in the down-
stream links of value chains is the ratio of foreign value added within region (RFVA) to total
exports. The sector’s participation in the upstream activities of value chains reveals that the
sector is mainly responsible for R&D, design, brand innovation, production and supply of key
components and other activities, while its participation in the downstream activities of value
chains means that the sector is mainly responsible for processing, assembly and so on. To
increase its trade value-added, what a country, sector or enterprise should do is to enhance
their position and strive to participate in the upstream links. The sum of a country’s upstream
and downstream participation is the total extent to which a country is embedded in value
chains. From this, we define the index of participation degree of regional value chain as
follows:

RVC Participation ¼ ðRDVA INTREXIN þ RFVAINÞ=EIN−NET (4)

Where RDVA INTREXIN is the indirect value-added exports from China to ASEAN coun-
tries that are eventually absorbed by the third ASENA country; RFVAIN refers to the value-
added from ASEAN countries in China’s exports to ASEAN countries; EIN−NET refers to
China’s net exports to ASEAN countries. Not only China’s export to non-ASEAN countries
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should be excluded, but also value-added of China’s exports to non-ASEAN countries should
be excluded, and finally only China’s net exports to ASEAN countries are retained.

Thus, the formula of the upstream degree of China’s participation in the RVC is as follows:

Upstream regional ¼ RDVA INTREXIN=EIN−NET (5)

Los et al. (2015) decomposed FVA into regional foreign value added (RFVA) and global
foreign value added (GFVA). Combining Los et al. (2015) and Koopman et al. (2010), we
define the ratio of RFVA to total exports as China’s downstream participation in the regional
value chain:

Downstream regional ¼ RFVAIN=EIN−NET (6)

The relationship between the above three equations (4, 5 and 6) is as follows:

RVC Participation ¼ Upstream regionalþ Downstream regional (7)

Appendix C. Fixed effects estimates with robust and cluster robust SE

(1) (2) (3)
VARIABLES GVC_PO GVC_PO GVC_PO

TOTAL 0.67�� 0.67�� 0.67��
(0.002) (0.010) (0.010)

Debt-to-assets ratio �0.00 �0.00 �0.00
(0.899) (0.954) (0.954)

Industry openness �0.28��� �0.28��� �0.28���
(0.000) (0.000) (0.000)

R&D investment 1.18� 1.18 1.18
(0.021) (0.128) (0.128)

Institutional factor 0.31�� 0.31�� 0.31��
(0.000) (0.005) (0.005)

Financial crisis 0.10��� 0.10��� 0.10���
(0.000) (0.000) (0.000)

Intensity of FDI 0.08 0.08 0.08
(0.063) (0.237) (0.237)

Asset structure 0.01 0.01 0.01
(0.157) (0.347) (0.347)

N 165 165 165

Note: p-values in parentheses.
Source: Authors estimation.
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Appendix D. Control variables description and data sources

Appendix E. Descriptive Statistics

Variables Definition Sources

Debt-to-assets ratio Debt-to-assets ratio of enterprises above the
scale is used and lnLEV is in logarithm form.

the China Industry Economy
Statistical Yearbook

Industry openness Industry’s participation in GVCs is used to
indicate its openness to the world

UIBE GVC indicators

R&D investment The ratio of the internal expenditure on R&D of
industrial enterprises above designated size
to the main business income of industrial
enterprises above designated size is used to
measure R&D investment.

the China Industry Economy
Statistical Yearbook and the China
Statistical Yearbook on Science
and Technology

Financial crisis A dummy variable, and the value of 2008-2015
is assigned as 1, the value of 2005-2008 is 0

Institutional factor It is measured by the ratio of sales value of
state-owned and holding enterprises to sales
value of enterprises above designated size.

the China Industry Economy
Statistical Yearbook

Asset structure The ratio of nonfixed assets to fixed assets to
express the asset structure.

the China Industry Economy
Statistical Yearbooks

Intensity of FDI The intensity of foreign direct investment is
formulated by the ratio of the total
investment assets of foreign investors, Hong
Kong, Macao and Taiwan to the total assets
of industries above designated size.

the China Industry Economy
Statistical Yearbook

Source: Authors estimation.

Variable Obs Mean Std. Dev. Min Max

GVC_PO 165 -.067 .077 -.275 .111
UP 165 .05 .022 .017 .117
DOWN 165 .031 .023 .01 .155
TOTAL 165 .081 .035 .036 .205
Debt-to-assets ratio 165 4.039 .088 3.74 4.213
Industry openness 165 .57 .195 .198 .975
R&D investment 165 .008 .006 .001 .023
Financial crisis 165 .727 .447 0 1
Institutional factor 165 .175 .187 .012 .801
Asset structure 165 1.682 .598 .781 3.119
Intensity of FDI 165 .3 .129 .101 .698

Source: Authors estimation.
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Appendix F. Unification of OECD and China manufacturing industry
classification

ISIC Rev.4
OECD classification of

manufacturing industries
Classification of manufacturing industries in China’s

national economy

C10-12 Food products, beverages and tobacco Agricultural and sideline food products, food, wine,
beverages, refined tea and tobacco (13-16)

C13-15 Textiles, textile products, leather
and footwear

Textiles, textile products, clothing, leather, fur and
feathers (17-19)

C16 Wood and products of wood and cork Wood processing and wood, bamboo, rattan, brown,
grass products (20)

C17-18 Paper products and printing Paper products, printing, culture and education,
industrial beauty, sports and entertainment products
(22-24)

C19 Coke and refined petroleum products Oil, coal and other fuels products (25)
C20-21 Chemicals and chemical products Chemical raw materials, chemical, pharmaceutical and

chemical fiber products (26-28)
C22 Rubber and plastics products Rubber and plastics products (29)
C23 Other nonmetallic mineral products Nonmetallic mineral products (30)
C24 Basic metals Ferrous and nonferrous metals (31-32)
C25 Fabricated metal products Fabricated metal products (33)
C26 Computer, electronic and optical equipment Computers, communications, electronic equipment and

instrumentation (39-40)
C27 Electrical machinery and apparatus, nec Electrical machinery and equipment products (38)
C28 Machinery and equipment, nec General and special purpose equipment products

(34-35)
C29-30 Transport equipment Automobile, railway, shipping, aerospace and other

transportation equipment (36-37)
C31-33 Manufacturing nec; repair of machinery

and equipment
Furniture, other products, waste resources, equipment

repair (21þ 41-43)

Data source: OECD, ISIC Rev.4 and GB/T 4754-2017.

22 L. YU ET AL.


	Abstract
	Introduction
	Literature review and hypotheses
	Data
	Empirical analysis
	The influence of the degree of RVC participation on the GVC position of China’s manufacturing industries
	Empirical results and discussion
	Heterogeneity analysis of manufacturing enterprises
	Robustness test

	Conclusions
	Disclosure statement
	References


