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1	 �Introduction

China’s agricultural production and exports have undergone significant 
structural changes since market reforms started in China in 1978, allow-
ing subsequent changes in comparative advantages of the country, such as 
shifting from land intensive agriculture to labor intensive manufacturing 
(Lim and Feng 2005). Consequently, the commodity composition of 
trade has changed and the export portfolio has become more consistent 
with China’s comparative advantage, compared with the pre-reform 
period (Lardy 1994). With income growth and significant changes in 
consumption tastes and preferences during the 1980s to 2000s, there was 
a transition from chronic shortages to an equilibrium, or even excess, in 
supply of agricultural products in China (Cheng 2007), allowing the 
country to be self-sufficient in the main crops and to become a net 

V. Erokhin (*) • T. Gao 
Harbin Engineering University, Harbin, China

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-75435-2_14&domain=pdf
https://doi.org/10.1007/978-3-319-75435-2_14


266 

exporter of many agricultural commodities. However, Wailes et al. (1998) 
pointed out that after 20 years of reforms the growth rates for China’s 
agricultural trade were still slower than for total trade, and that the share 
of agricultural trade in total trade had declined, while agricultural trade 
roughly adhered to the laws of comparative advantage.

There have been attempts to study China’s foreign trade policy. 
Dohmen (1976), Lu (1997), Mariani (2013), Hamrin and Zhao (1995), 
Wu (2006), and Liberthal (2004) provided an in-depth analysis of China’s 
general foreign trade policy. Cass et al. (2003), Lardy (2002), Panitchpakdi 
and Clifford (2002), and Anderson et al. (2010) studied the implications 
of China’s membership of the WTO on both China’s internal policies 
and foreign trade. Recent studies of China’s contemporary trade policy in 
relation to the BRI by Bondaz et al. (2015), Zhang (2016), Shah (2016), 
and Wong et al. (2017) acknowledged that the BRI could be an active 
driver of China’s exports to Eurasia, but warned that the effective imple-
mentation of a trade policy over the medium- to long-term depended on 
the utilization of competitive advantages. He et  al. (2016) carried out 
empirical research on agricultural trade between China and the BRI 
countries and concluded that both sides should strengthen and diversify 
trade cooperation on agricultural products on the basis of existing bilat-
eral and multilateral mechanisms to achieve common development. 
However, according to Wong et  al. (2017), despite China’s desire to 
explore new market opportunities, increasing influence of China in 
Eurasia through the BRI will inevitably face antagonism from key regional 
economic powers. In such conditions, soft economic power and develop-
ment of existing competitive advantages may provide a background for 
the promotion of China’s exports in the region. Analysis of competitive 
advantages in China’s export of agricultural products has received little 
attention because most studies on the competitiveness of China’s exports 
were done on manufactured exports. This chapter attempts to analyze 
China’s comparative and competitive advantages in trade of agricultural 
products. The authors’ contribution is to test a tool for the assessment of 
the competitiveness of various agricultural commodities in China’s export 
portfolio and to develop a set of policy measures aimed at diversifying 
exports for a nation’s comparative advantage in terms of the implementa-
tion of the BRI.
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2	 �Literature Review

There have been many approaches to measuring competitive advan-
tages and export specialization of countries. One of the commonly 
accepted methodologies is the Balassa index of revealed comparative 
advantage (RCA) (Balassa 1965). In relation to China’s agricultural 
trade, Tian et al. (2016) employed the Balassa index to assess the trade 
margins of China’s agri-food export growth. Fang and Beghin (2000) 
studied comparative advantages in China’s agricultural trade and dis-
covered that the production of grains and oilseeds suffered from a com-
parative disadvantage over other crops in China. He (2010) modified 
the RCA index to the study the dynamics of China’s agricultural trade 
patterns and found that China’s comparative advantages had deterio-
rated during the previous decades. He et al. (2016) used RCA coupled 
with the Trade Complementarity Index to empirically analyze trade 
competition and complementarity of agricultural products between 
China and the BRI countries. The conclusion was that trade competi-
tion and complementarity of agricultural products between China and 
the BRI countries coexisted, but its complementarity appeared to be 
more remarkable.

However, the Balassa index by itself is insufficient for describing the 
competitive positions of particular products, since it identifies revealed 
comparative advantages rather than determining the underlying sources 
of such advantages. Also, the Balassa index does not allow for the division 
of comparative advantages into natural and acquired ones. One of the 
most efficient tools for identifying competitive advantages regarding 
export volumes of a country and its relative trade shares is the Vollrath 
index of relative trade advantage (RTA). It is a comparison of how well a 
country has performed in exporting a particular set of products com-
pared to the total export of all its products (Vollrath 1985). The Vollrath 
index considers both exports and imports, and demonstrates net trade 
advantages and disadvantages. However, when assessing the competitive-
ness of particular products in a country’s export portfolio, it is crucial to 
examine the extent to which the comparative advantages are consistent 
with competitiveness (Seyoum 2007).
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There have been many attempts to increase the consistency between 
various measures and improve the relevance of analyses. One of the most 
interesting methods is testing RCA and RTA values using the Lafay 
index. This index considers the difference between each product’s nor-
malized trade balance and the overall normalized trade balance (Maitah 
et al. 2016). It also weights each product’s contribution according to its 
particular importance in trade. Maitah et al. (2016) used a three-indices 
approach for the analysis of the positions of agricultural producers both 
in comparison to domestic producers from other sectors and in relation 
to their foreign competitors. Ishchukova and Smutka (2013a, b) ana-
lyzed specialization and competitive performance in the Russian agricul-
tural sector and identified a group of products with relatively stable 
comparative advantage. Ishchukova (2013) and Benesova et al. (2017) 
implemented Balassa, Vollrath, and Lafay indices to discover the com-
parative advantages of agricultural exports and to distinguish several 
groups of commodities in the export portfolio of a country, depending 
on the amount of foreign exchange, comparative advantage, and trade 
balance.

A three-indices approach seemed very promising for assessing the 
competitiveness of an export portfolio, since it reveals comparative 
advantages of a country in its exports, discovers competitive advantages 
in both exports and imports, and weights each product’s contribution to 
the export portfolio. However, the approach has never been implemented 
to assess comparative and competitive advantages of China’s agricultural 
export. As distinguished from existing works for other countries, in this 
chapter the authors apply the three indices to the same dataset in relation 
to China and calculate the Lafay index not for individual regions, but for 
the same array of products constituting China’s export portfolio. As a 
logical conclusion to the consequent comparison of the indices’ values, 
products have been divided into groups depending on the concurrence of 
the indices, not on the relationship between comparative advantage and 
trade balance. Additionally, for each group there have been developed 
differentiated policy measures aimed at support, promotion, develop-
ment, or establishment of a competitive advantage.
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3	 �Methodology

To assess the competitiveness of particular products in a country’s export 
portfolio, the study employed the five-stage process. In the first stage, the 
authors discovered the revealed comparative advantage of a country using 
the Balassa index:

	
RCA X X X X X X X Xij it nj nt ij nj it nt= ( ) ( ) = ( ) ( )/ / / / / / ,

	
(14.1)

where RCA = revealed comparative advantage; X = export; I = country; j 
= commodity group (domestic market); t = commodity group (interna-
tional market); and n = group of countries.

According to the Balassa index, a country specializes in the export of 
a particular product if the market share of such product is above average 
or, equivalently, if the weight of the product in a country’s exports is 
higher than the weight of the same product in the reference area’s exports. 
For the purposes of this study, the Balassa index determines what com-
modity groups take the most important part in a country’s export 
structure.

In the second stage, after identifying the products for which RCAs in 
export were above 1, the authors assessed relative trade advantages for the 
same dataset using the Vollrath index:

	
RTA X X X X M M M Mij it nj nt ij it nj nt= ( ) ( )( ) − ( ) ( )( )/ / / / / / ,

	
(14.2)

where RTA = relative trade advantage; X = export; M = import; i = coun-
try; j = commodity group (domestic market); t = commodity group 
(international market); n = group of countries.

After discovering the products for which RTAs were above 0, the 
authors applied the results to the RCAs, compared the two sets of prod-
ucts, and identified those export items that had advantages on both indi-
ces. The use of the two indices for the same dataset reduced the risk of 
random error.
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Since both RCAs and RTAs are structural, it is important to eliminate 
the influence of cyclical factors (Zaghini 2003), which is why at the third 
stage the authors calculated the Lafay index:

	
LI Y X M X M X Mij i ij i i ij i i= ( )∗ −( )( ) +( )∗1000 2/ / ,

	
(14.3)

where: LI = Lafay index; X = export; M = import; i = country; j = com-
modity group.

After calculating the three indices for the same set of products, the 
authors identified those export items that had competitive advantages in 
all three cases, those that had no advantages at all, and those with advan-
tages on one or two of the indices. At the fourth stage, the authors divided 
them into four groups according to their competitiveness (see Table 14.1).

When RCA > 1, RTA > 0, and LI > 0, the authors assumed that a 
product was positively competitive since all three indices showed an 
advantage. When a product showed an advantage on one or two of the 
indices, it was considered as conditionally competitive. For the remaining 
products not included in PC or CC groups, an arithmetical average of 
each of the three indices (RCACNC+NC, RTACNC+NC, LICNC+NC) was calcu-
lated. Those commodity groups where all three values of RCAav, RTAav, 
and LIav were below RCACNC+NC, RTACNC+NC, LICNC+NC, respectively, were 
considered non-competitive. Export items for which at least one of the 
values of RCAav, RTAav, and LIav was above RCACNC+NC, RTACNC+NC, 
LICNC+NC, respectively, were placed in the conditionally non-competitive 
group.

Table 14.1  Grouping of export products on their competitiveness

Groups Competitiveness Criteria

Positively competitive (PC) RCAav > 1 RTAav > 0 LIav > 0
Conditionally competitive (CC) RCAi > 1, or/and RTAi > 0, or/and LIi > 0
Conditionally non-competitive (CNC) RCAav > RCACNC+NC

RTAav > RTACNC+NC

LIav > LICNC+NC

Non-competitive (NC) RCAav < RCACNC+NC

RTAav < RTACNC+NC

LIav < LICNC+NC

Source: Authors’ development
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In the final stage, the measures that should be applied to either support 
or increase competitiveness were identified so that production and export 
of PC and CC products could be supported in such a way as to imple-
ment or develop competitive advantage and thus expand exports; while 
CNC and NC products could be reoriented on the domestic market.

The above five-stage approach has been tested in the case of Chinese 
agricultural exports for 1995–2015 (32 major groups of export 
commodities).

4	 �China’s Trade in Agricultural 
Commodities

China is one of the major global producers of agricultural products. 
Despite the world’s biggest population of over 1.3 billion people, limited 
agricultural resources, and domination of smallholders in agriculture, 
China is largely self-sufficient in food, except for few agricultural com-
modities. With the fast development of China’s foreign trade, China’s 
trade in agricultural products has also grown rapidly. In 2015 China 
became the fourth-largest agricultural exporter, after the EU, the USA, 
and Brazil; and the fourth-largest agricultural importer, following the 
EU, the USA, and Japan. China has a diverse array of agricultural exports, 
the most important of which are fish (11.9% of total agricultural export 
in 2015), vegetables (10.8%), roots and tubers both prepared and pre-
served (10.5%), aquatic invertebrates (9.9%), crustaceans and mollusks 
(8.4%), and fruit and nuts (7.8%).

Despite the rapid growth of China’s trade in agricultural commodities, 
many experts acknowledge that the country has a comparative advantage 
in producing and exporting only labor intensive horticultural products, 
such as vegetables and fruits (Huang and Chen 1999; Bonnariva 2011; 
Ni 2013; Lim and Feng 2005; Cheng 2007). Considering the limits of 
land, water, and other resources, it is seen as difficult for China to export 
large quantities of land intensive crops that are vital to China’s food 
security (Ni 2013). China’s agricultural growth depends much more on 
domestic demand, and agricultural resources are mainly used to produce 
major crops for domestic consumption (Cheng 2007). However, there is 

  Competitive Advantages of China’s Agricultural Exports… 



272 

a lot of room for improvement in the competitiveness of items other than 
labor intensive products in China’s export portfolio.

For a better understanding of the current coherence between compara-
tive and competitive advantages in China’s agricultural exports, the 
authors calculated Balassa (RCA), Vollrath (RTA), and Lafay (LI) indices 
for the major commodity groups in China’s export portfolio.

The Balassa index measures the degree of specialization of products in 
China’s export portfolio. A country reveals comparative advantages in 
products for which RCA > 1. For China, fish and aquatic invertebrates, 
vegetable roots and tubers, crustaceans and mollusks, and tea and mate 
revealed comparative advantages (see Appendix 1, Table 14.3). Some of 
the products, such as preserved fruits and fresh fish, lost their compara-
tive advantages in 2015 (in the case of fresh and chilled fish, after 2013). 
In general, China’s labor intensive agricultural products have higher com-
parative advantages than the land intensive ones. As distinguished from 
Bonnariva (2011) and Ni (2013), the authors have not registered com-
parative advantage for labor intensive fruits and nuts. After 2011, China 
also lost comparative advantage in the export of vegetables. However, 
RCA is high for tea, spices, roots and tubers, and preserved fruit. The 
switch from being a large exporter to being a large importer of grains—
which occurred in China in 1994 (Fang and Beghin 2000)—resulted in 
the loss of comparative advantage for land intensive wheat, maize, rice, 
and other cereals.

Analyzing the same set of products using the Vollrath index, the authors 
identified those export items with a relative trade advantage (RTA > 0) 
and then applied the RTA results to the previously calculated RCAs. The 
Vollrath index showed China’s relative trade advantage in meat, dried and 
salted fish, eggs, flour, fruit and vegetable juices, sugar confectionery, and 
cereal preparations. Gray cells in Table 14.4 (see Appendix 2) represent 
those product groups where both Balassa and Vollrath indices show com-
parative advantages: crustaceans and mollusks, fish and aquatic inverte-
brates, vegetable roots and tubers, tea, and preserved fruit.

Applying the Lafay index to China’s export portfolio, the authors con-
cluded that the country has a competitive advantage in labor intensive 
vegetable roots and tubers, tea, preserved fruit, fish, crustaceans, and 
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mollusks (see Appendix 3, Table 14.5). Labor intensive crops are better 
suited for Chinese agriculture (Fang and Beghin 2000). Among the 
grains, japonica rice is the only crop that exhibits a comparative advan-
tage because it has a higher labor/land ratio than wheat and maize. 
However, due to high domestic demand, China’s rice production should 
be targeted to maintain the balance between domestic supply and demand 
(Cheng 2007).

As only four out of 32 commodity groups demonstrated comparative 
advantages on all three indices, they are considered as positively competi-
tive commodities in China’s export portfolio. Other items in China’s agri-
cultural export portfolio are either conditionally competitive or 
conditionally non-competitive. Bearing in mind that most products from 
the CC and CNC groups are those on which China bases its current self-
sufficiency policy, the authors concluded that with such a policy China is 
going against its comparative advantages.

5	 �BRI and Differentiation of Policy 
Measures in Agricultural Exports

China wants its agriculture to stand out in the world. Such an ambitious 
goal requires a global strategy that coordinates domestic and foreign mar-
kets and resources. The BRI is an attempt to increase China’s agricultural 
production and exports, enhance overseas investment, and even reshape 
international rules on agriculture. In the framework of the BRI, China is 
interested in promoting its economic influence in the world and explor-
ing new markets for its agricultural commodities and food products. To 
increase benefits from international trade, both China and its neighbors 
have to transform economic growth drivers, seize current opportunities, 
reduce dependence on factors of production (investment and labor), 
increase reliance on innovation and quality, modernize, and diversify. The 
major challenge for the sustainable development of trade between China 
and the countries of Eurasia would be the development and implementa-
tion of trade policies that take into account evolving technologies, new 
financing mechanisms, multistakeholder contributions/partnerships, and 
cross-border cooperation.
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A promising form of collaboration between China and countries 
involved in the BRI is an international agricultural demonstration zone 
(ADZ). Approved to be established in ten countries of Southeast Asia and 
Africa, ADZs will be based on existing projects set up by Chinese firms, 
which will be given government backing to serve as platforms for other 
Chinese companies, thus expanding infrastructure and trade links 
between Chinese agricultural sectors and the world (Asiaone 2017). In 
addition to ADZs, China should encourage agricultural exports and sup-
port companies to set up overseas production bases.

In terms of agricultural exports, policy measures have to be differenti-
ated to support the competitiveness of PC and CC commodity groups 
and to establish competitive advantages for CNC and NC commodity 
groups (see Table  14.2). Policy measures for the CC group should be 
focused on the promotion of domestic products abroad and creating 
demand for them in the markets of foreign countries. Export-oriented 
agricultural producers should also benefit from subsidized loans and 
export insurance programs. Currently, subsidies on agricultural products 
are provided so as to meet domestic consumption needs, not to promote 
exports, as the policy does not involve export products in which China 
has a comparative advantage (Ni 2013).

Indirect economic measures focused on increasing competitiveness 
and establishing competitive advantage are needed for those products 
that are conditionally non-competitive, for example, income support or 
reduction of production costs. Measures to prevent and offset the impact 
of increases in agricultural imports should be introduced, including anti-
dumping measures, countervailing and safeguard measures, and a mecha-
nism to cope with agricultural subsidies in other countries.

Non-competitive products have to be targeted at the domestic market 
to ensure food security and improve farmers’ incomes through a system 
of agricultural support policies, including direct payments for grain pro-
duction, subsidies for agricultural inputs, subsidies for farm machinery 
purchases and improved crop varieties, minimum purchasing prices for 
wheat and other crops, and temporary storage options. Such measures 
aimed at supporting CNC and NC products will increase the economic 
performance of agricultural producers, drive them to expand their pro-
duction facilities, and thus create conditions for the development of their 
competitive advantages.
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6	 �Conclusions

The aim of the study was to develop an approach to the identification of 
competitive and non-competitive products in China’s export portfolio to 
differentiate BRI policy measures aimed at the support, promotion, 
development, or establishment of a competitive advantage. The authors 
employed a five-step process of analysis to: (1) reveal comparative advan-
tages of a country in exports; (2) discover competitive advantages in both 
exports and imports; (3) weight each product’s contribution to an export 
portfolio; (4) divide products into groups depending on their competi-
tiveness; and (5) differentiate policy measures aimed at developing 
domestic agricultural production and diversifying exports as a compara-
tive advantage of China in terms of the expansion of the BRI.

In the case of China’s agricultural exports, the above-described meth-
odology identified comparative advantages of the country in the export 
of labor intensive agricultural products. Further comparison between the 
revealed comparative advantages and competitive advantages with the 
implementation of Vollrath and Lafay indices showed that China did not 
have comparative advantages in those agricultural commodities on which 
the country bases its current self-sufficiency policy.

A set of policy measures have been constructed in such a way that 
competitive and conditionally competitive export products have to be 
supported to implement or develop competitive advantage and thus 
expand exports; while conditionally non-competitive and non-
competitive products should be reoriented to the domestic market. 
Implementation of those measures may expand the export of China’s 
labor intensive agricultural products in the PC group, facilitate the con-
centration of resources toward potentially competitive products that are 
CC, promote the competitive advantage of CNC and NC products, and 
thus increase the overall productivity of China’s agriculture and ensure 
the sustainable export growth of China’s agricultural products to the BRI 
countries.
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