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Fenghe Zhang (Ukraine)

COMPETTTIVENESS

OR COMPLEMENTARITY:
ANALYSIS OF AGRICULTURAL
TRADE BETWEEN CHINA
AND BRAZIL

Abstract

The competitiveness and complementarity of trade reflect the advantages and disad-
vantages of exports and future trade trends. After China joined the WTO, the import
and export volume of agricultural products has increased significantly, but the import
volume and import growth rate have greatly exceeded the export volume and export
growth rate. China is the world’s largest importer of agricultural products, and Brazil
has become the world’s largest exporter of agricultural products. As a country with the
largest increase in agricultural exports, China and Brazil have close agricultural trade
exchanges. China has become Brazil’s largest importer of agricultural products for four
consecutive years. In addition, both China and Brazil are BRIC countries; therefore,
the establishment of a cooperation mechanism is more conducive to the development
of agricultural trade. This study uses quantitative research methods to investigate the
agricultural trade between China and Brazil by calculating the revealed comparative
advantage index, trade complementarity index, and trade intensity index. The study
found that due to the different endowments of agricultural resources and the signifi-
cant differences in agricultural structure, China and Brazil’s agricultural trade competi-
tiveness is weak and they are highly complementary. The main agricultural products
exported by China are labor-intensive processed products (pulp and waste paper, tex-
tile fibers, vegetables and fruits), and the main agricultural products exported by Brazil
are land-intensive products (oilseeds and oily fruits, vegetable oils, raw hides and furs).
Complementary advantages in agricultural trade were analyzed. In the future, the two
countries have huge potential for cooperation and development.

Keywords agricultural exports, agricultural imports, influencing
factors, competitiveness, complementarity, growth
potential

JEL Classification D41, F14, Q13

INTRODUCTION

After China joined the World Trade Organization, trade in agricul-
tural products has developed rapidly, but imports have grown faster
than exports, and the trade has turned from a surplus to a deficit. In
2020, imports of agricultural products amount to US$170.8 billion,
exports — US$76 billion, and a trade deficit - US$94.8 billion, with
an average annual growth rate of 21%. China has become the world’s
largest importer of agricultural products. However, as a major ag-
ricultural producer with considerable development potential in the
world, Brazil’s agricultural exports have achieved substantial growth
in recent years. Since 2015, Brazil has become the country with the
largest increase in agricultural exports in the world. China and Brazil
are important agricultural countries in the world. Due to the differ-
ences in the endowment of agricultural resources and the growth
conditions of agricultural products between the two countries, agri-
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cultural product trade is an important part of the foreign trade exchanges between the two countries.
At the same time, China and Brazil are members of the “BRIC countries”, and the two sides are impor-
tant trading partners to each other. China is currently the world’s largest market for Brazilian agricul-
tural exports, and it is also the second largest source of Brazilian import trade. China and Brazil are
highly complementary in agricultural products trade, and their respective advantageous agricultural
products are very different. This paper uses the trade data of the United Nations Commodity Trade
Statistics Database to conduct an empirical analysis of the competitiveness, complementarity and de-
velopment potential of China and Brazil’s agricultural trade by calculating the trade intensity index,
the comparative advantage index and the trade complementarity index, and examine its development
trends. This is of great significance to strengthen bilateral agricultural trade cooperation and promote

agricultural development.

1. LITERATURE REVIEW

China and Brazil have close agricultural trade re-
lations, and bilateral trade volume has increased
substantially. The research on the trade of agri-
cultural products between the two countries has
become the focus of attention of scholars.

Zeng (2020) studied the foreign trade of
Chinese agricultural products under the “Belt
and Road” initiative and believed that the “Belt
and Road” initiative can promote the develop-
ment of China’s agricultural exports and create
favorable conditions. However, it has also had a
negative impact on China’s agricultural exports,
such as high export risks, a single agricultural
export structure, and an imperfect trade circu-
lation system. Therefore, to promote the devel-
opment of foreign trade in agricultural products,
China should optimize the export structure and
foreign trade methods of agricultural products,
improve the trade circulation system, and fur-
ther reduce export risks.

Based on Novy’s improved gravity model,
Zhenjun (2020) calculated the trade cost of ag-
ricultural products after China joined the WTO.
It turns out that China’s agricultural trade costs
have shown a rapid decline, as well as a certain
competitive advantage in exports. The main
reason is that China has actively adopted mod-
ern agricultural production methods and built
a sound agricultural infrastructure. The indus-
trial technology spillover effect is caused by the
rapid development of manufacturing and ser-
vice industries. In the next step, China should
build and rely on a modern agricultural trade
information platform to reduce trade costs and
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cultivate China’s new competitive advantage in
agricultural trade.

Meng et al. (2018) studied trade flows and ana-
lyzed the heterogeneity of China’s agricultural
trade cost elasticity among different types of
trading partners. The results show that there is
an obvious negative correlation between the im-
port share of Chinese agricultural products by
trading partners and the corresponding trade
cost elasticity. Specifically, the higher the im-
port share of trading partners in China’s agri-
cultural products, the lower the weighted aver-
age trade cost elasticity. The measure of trade
cost elasticity shows significant heterogeneity
among various fields.

Jing et al. (2018) believe that as China’s agriculture
continues to open up to the outside world, the de-
gree of integration with the world market will in-
crease significantly. Thus, agricultural trade can
adjust surplus and shortages, ensure supply, exert
comparative advantages, and optimize domestic
resource allocation. Having played an important
role, China has become the world’s most important
agricultural trading country. However, China’s
agricultural trade deficit is becoming more and
more normal. The bulk of agricultural products is
showing a situation of full net imports. The com-
petitiveness of traditionally advantageous agricul-
tural products has declined. This has brought se-
vere challenges to national food security, domestic
agricultural production, and agricultural industry
security, as well as agricultural employment. In
addition, the income of farmers is suffering great-
er pressure. To reverse this situation, choosing a
more reasonable import and export trade strate-
gy, and formulating a more effective agricultural
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domestic support and trade policy will become
particularly important in the future as China’s
agriculture is more fully integrated into the world
economy.

Stosic et al. (2020) investigated the overall char-
acteristics of the Brazilian agricultural market
and the complex effects of political and eco-
nomic instability. The multifractal trend fluc-
tuation analysis (MFDFA) was used to analyze
Brazil’s daily prices of twelve agricultural prod-
ucts; the time dependence of four commodities
(sugar, soybeans, coffee, and cattle) are subject-
ed to MFDFA to address the impact of specific
political and economic instability events. All
commodities exhibit multifractal character-
istics, which are then used to evaluate market
efficiency. It was found that all commodities
except coffee showed low market efficiency in
Brazilian prices, such as the minimum price
policy. From the time-related MFDFA, it is
found that after the 2007/2008 food crisis, mar-
ket efficiency has increased, as indicated by
price dynamics towards lower persistence and
weaker multifractal changes, where small fluc-
tuations dominate.

Martha and Alves (2018) believe that the pub-
lic sector has played a key role in transforming
Brazil’s traditional agriculture into modern ag-
riculture by leading Brazil’s agricultural R&D
and providing most of the funding for R&D
activities. The spillover effects of modern ag-
riculture are not limited to the agricultural in-
dustry, but will also create considerable markets
for industry and service industries. The success
of science-based agriculture in Brazil has pro-
vided a guarantee for substantial improvements
in food and nutrition security, expansion of
employment and income-generating opportu-
nities in the value chain of agriculture and re-
lated industries, a more positive trade balance,
and a significant reduction in inflationary pres-
sures. Therefore, in the coming decades, it is
important for Brazil to strengthen knowledge
exchange, capacity development, technology
transfer, extension services, and well-function-
ing input and market chains, and minimize the
adverse effects of market imperfections on tech-
nology adoption. Brazil’s agriculture can bring
greater value to the society.
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Liu and Xiao (2017) used UN Comtrade data-
base data to analyze the export trade status of
Brazilian agricultural products from the three
aspects of trade scale, product structure, and
market distribution, and applied a constant
market share model to Brazil. The influencing
factors of agricultural export volatility were
studied. The results found that Brazilian agri-
cultural product export fluctuations mainly de-
pend on changes in world agricultural product
market demand. Export competitive advantag-
es, especially overall export competitive advan-
tages, are important factors that promote the
growth of Brazilian agricultural exports, while
export product structure has a relatively small
impact on export fluctuations.

Capitani and Mattos (2017) focused on the
Brazilian agricultural product market, using
five research methods including volatility, co-
efficient of variation, lower partial moment,
value-at-risk, and value-at-risk. The price is
evaluated for diversification and downside risk
analysis. The results of the study found that al-
though some commodities have relatively high
price volatility, their downside risks are rela-
tively small; while the price volatility of other
commodities is relatively small, but their down-
side risks are relatively high. Therefore, there is
no single answer to the question of which com-
modity exhibits greater price risk, but different
answers to different individuals’ perceptions of
risk. These findings are relevant to agents in the
agricultural industry because they influence
marketing and risk management decisions, and
they may be policy makers involved in agricul-
tural support programs.

You and Huang (2020) studied the scale of ag-
ricultural trade and commodity structure be-
tween China and Brazil and other BRICS coun-
tries, discovering the economic scale of China
and the BRICS countries, establishing free trade
zones, and joining the BRICS organizations,
etc. Some factors can significantly promote the
trade of agricultural products between the two
sides; while the distance between trading coun-
tries, the total population of the two sides, and
the difference in per capita income have a neg-
ative effect on agricultural trade. The exchange
rate level and participation in the World Trade
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Organization and other factors have no signif-
icant impact. As far as China and Brazil are
concerned, China’s trade deficit with Brazil’s
agricultural products is obvious, and the struc-
ture of trade products is relatively concentrated.
According to the current model, the potential
for future development of agricultural trade be-
tween the two countries is small.

Zhang (2019) measured the comprehensive effi-
ciency, pure technical efficiency, and scale effi-
ciency of China and Brazil’s agricultural trade
from 2006 to 2016, and analyzed its driving fac-
tors. The results show that China’s agricultural
trade is relatively safe, and the international en-
vironment for agricultural product trade is gen-
erally stable and developing. Brazil’s agricul-
tural trade has comprehensive efficiency, pure
technical efficiency, and scale efficiency that
are fluctuating and rising. Agricultural trade
security is gradually improving. The overall ef-
ficiency of trade is closely related to the increase
in jobs in foreign trade, the trade relationship
with trading partners, the degree of dependence
on foreign trade, and the contribution of foreign
trade to GDP. The above four elements consti-
tute an important driving force for the security
of agricultural trade between China and Brazil.

Wang et al. (2018) studied the current situation
of agricultural trade between China and Brazil.
The result is that the trade relationship between
the two countries is getting closer. China has
become Brazil’s largest agricultural product ex-
port market, and Brazil is China’s second-larg-
est agricultural importer. The complementarity
of the two countries’ agricultural trade is great-
er than the competition. China has a huge trade
deficit with Brazil’s agricultural products, and
the product structure of bilateral trade is seri-
ously simplistic. Therefore, the two countries
should continue to deepen cooperation in the
agricultural field. While the scale of bilateral
trade expands, the product structure should be
further optimized.

Tian and Zhang (2017) analyzed the current
status and growth prospects of agricultural
trade between China and Brazil based on rel-
evant trade data from 2002 to 2015. The cate-
gories of agricultural products that China and

http://dx.doi.org/10.21511/ppm.19(4).2021.21
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Brazil have comparative advantages in export
are quite different. China’s agricultural exports
and Brazil’s agricultural imports show relatively
weak complementarity. Brazil’s agricultural ex-
ports and China’s agricultural imports are high-
ly complementary. China’s overall competitive
advantage of agricultural products is weaker.
The agricultural product export market struc-
ture of the two countries is similar to a certain
extent, but the main products exported by each
are different. The development of agricultural
product trade between the two countries has
growth potential.

2. AIMS

This paper aims to analyze the trade data on im-
port and export of agricultural products between
China and Brazil from 2010 to 2019, to study the
current situation of the two countries’ trade in the
international agricultural product market, and to
find the advantages and disadvantages of agricul-
tural export. In addition, the paper investigates
the existing problems and provides suggestions to
promote the agricultural trade between the two
countries.

3. METHODS

This paper uses comparative advantage theory,
factor endowment theory, and national com-
petitive advantage theory. The study uses the
2010-2019 China and Brazil’s agricultural im-
port and export trade data coded by the SITC
Rev.3 in the United Nations Commodity Trade
Statistics database to measure the revealed com-
parative advantage index, trade complementarity
index, and product export similarity index. The
results judged the competitiveness and comple-
mentarity of agricultural trade between China
and Brazil and studied the status quo of agricul-
tural trade development in terms of trade poli-
cy, trade dependence, and trade structure. The
trade intensity index is used as an explanatory
variable to measure the trade potential index
and analyze the development potential of agri-
cultural trade between the two countries. Table 1
shows the SITC Rev.3 code in the United Nations
Commodity Trade Statistics Database.
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Table 1. SITC classification of agricultural products

Code Meaning Code Meaning

SITCOO : Live animals SITC12 i Tobacco and its products

SITCO1_ Meat and meat products B STC21 Rawhides and raw furs

SITCO2 :Dairyand eggproducts SITC22  : Oilseeds and oleaginous fruits

SITCO3 : Fish, crustaceans, mollusks, and their products SITC23 Raw rubber

SITC04__ Cereals and their products B STC24  Corkandwood

SITCOS5 :Vegetables and fruits SITC25 : Pulp and waste paper

SITCO6 _: Sugar, sugar products, and honey SITC26  Textile fiberand its waste

SITCO7 ) Coffee, tea, cocoa, condjments, and thgir products SITC29 cher anjmal andﬁp‘lgtn.tt raw produqs

SITCO8 : Forage excluding unmilled grains SITC41 : Animal oils and fats

SITC09_ Miscellaneous food B STC42 _ Vegetableollsandfats

SITC11  Beverage SITCas CLZZ(E:ET:;ZLZ? and vegetable oils, fats, and animal and
4. RESULTS

4.1. Complementarity of agricultural
trade between China and Brazil

Due to the differences in agricultural technolo-
gy and industrial structure between China and
Brazil, the two countries have their own compar-
ative advantages in agricultural exports. To ana-
lyze the comparative advantages of the export of
agricultural products between the two countries,
the revealed comparative advantage index is used
(Balassa, 1965) and is calculated by:

k t
k if i
RCA} =—4 /X; : M

where RCA;? is a revealed comparative advantage
index, RCAZ.;‘T > 2.5 means the k-th commodity
in country i has a strong competitive advantage;
1.25< RCA;T > 2.5 means the k-th commodity
in country i has a strong competitive advantage;
0.8SRCA§ >1.25 means the k-h commodity
in country i has a certain competitive advantage;
RCA;? < 0.8 means that the k-th commodity in
country i does not have a competitive advantage.
X ; and X ; respectively refer to the export value
of country i to country j of k commodities and the
total export value of country i to country j of all
commodities. X, i]; and X respectively represent
the export value of country i to the k-th commodity
on the world market and the total export value of

all commodities in country i to the world market.
It can be seen from Table 2 that both China and

Brazil have comparative advantages in exporting ag-
ricultural products, and the categories of agricultur-
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al products in the two countries with export compar-
ative advantages are more balanced. Specific analysis
shows that China’s comparative advantage in ag-
ricultural products exported to Brazil has 7 items,
namely item 25 (pulp and waste paper), 26 (textile
fiber and its waste), 29 (other animal and plant raw
materials), 08 (forage excluding unmilled grains), 05
(vegetables and fruits), 41 (animal oils and fats), and
23 (raw rubber). China has a strong export compar-
ative advantage in item 25 (pulp and waste paper),
26 (textile fibers and its waste), 29 (other animal and
plant raw materials), 08 (forage excluding unmilled
grains), and 05 (vegetables and fruits). The agricul-
tural products that Brazil exports to China with com-
parative advantages include 7 items, namely item 22
(oilseeds and oleaginous fruits), 25 (pulp and waste
paper), 42 (vegetable oils and fats), and 21 (rawhides
and raw furs). Item 26 (textile fiber and its waste), 12
(tobacco and its products), and 01 (meat and meat
products) have a strong export comparative advan-
tage, in addition to item 22 (oilseeds and oleaginous
fruits), 25 (pulp and waste paper), 42 (vegetable oils
and fat), and 21 (rawhides and raw furs). Among the
agricultural products that the two countries share
the comparative advantage in the export, China has
stronger export comparative advantages in item 25
(pulp and waste paper) and 26 (textile fiber and its
waste). Item 06 (sugar, sugar products, and honey)
has the same value for the two countries. Among
the agricultural products that only one country has
a comparative advantage in the export, China on-
ly has strong exports in item 29 (other animal and
plant raw materials), 08 (forage excluding unmilled
grains), and 05 (vegetables and fruits). Brazil has a
strong export comparative advantage in item 22 (oil-
seeds and oleaginous fruits), 42 (vegetable oils and
fats), and 21 (rawhides and raw furs).

http://dx.doi.org/10.21511/ppm.19(4).2021.21
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Table 2. Revealed comparative advantage index of China and Brazil’s agricultural exports

RCA index of Brazilian agricultural products

: exported to China

SITC ©2010 ¢ 2013 ¢ 2015 © 2017 © 2019 @ 2010 : 2013 : 2015 @ 2017 : 2019
00 : _ _ : _ : _ T © 0000 - _ : _ : _ : _

o1 - - - 0006 . 0004 | 0111 0.144 0408 | 0.543
- R - DT N SR R N S - .- 0000
0.185
0.003
0.093
0.053
0.010
0.031
0.083
0.018
0.605

RCA Index of Chinese agricultural products exported to Brazil

1.025
F LT L L P 0522
total . 7685 | 10424 | 10595  11.042 | 8186 15167 . 12529 | 11.523 . 9.997

Note: “—” indicates that the data for the year is not available, so there is no calculated value; “0” indicates that the value is very
small, due to the retention of decimal places.

At the same time, according to Table 3, the top ag- The next step is to measure the complementarity of
ricultural exports of China and Brazil from 2010 to  agricultural trade between China and Brazil based
2019 are all agricultural products with comparative  on the explicit comparative advantage index:
advantages. Therefore, in general, China and Brazil .

have different types of agricultural products and v Y / Y,t,

their comparative advantages. It laid the founda- ey = Y* / y: @)
tion for the development of complementary trade e
in agricultural products between the two countries.

C; = RCA; -real,. 3)

Table 3. Top ten agricultural products traded

between China and Brazil from 2010 to 2019 k . ) .
rea; refers to the comparative disadvantage in-

* Agricultural products | Agricultural products  dex of country j’s imports of category k commod-

Rank  exported from China : exported from Brazil  jties from country i. The larger the number, the
to Brazil to China greater the disadvantage; lef refers to the import
: i 22 : ;2 -~ value of country j’s imports of category k com-
e 5o R -+ modities from country i; Y]’l Refers to country j’s
B o8 Y ~ total imports from country i; Yj’; refers to country
e 05 e "~ j’simports of category k goods from the world; Yj’w
6 4 T "~ refers to country j’s total imports from the world;
7 23 o Cif refers to country i’s exports to country j. The
8 03 43 _ trade complementarity coefficient of category k
2 09 2B .. commodities; the larger the number, the stronger
10 06 06 the complementarity.
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It can be seen from Table 4 that China’s agricul-
tural exports and Brazil’s agricultural imports are
relatively weakly complementary. From the per-
spective of specific types of agricultural products,
China’s agricultural exports and Brazil’s imports
of agricultural products are complementary main-
ly to item 08 (forage excluding unmilled grains),
26 (textile fibers and its waste), and 29 (other ani-
mal and plant raw products). However, Brazil’s ag-
ricultural exports and China’s imports of agricul-
tural products are highly complementary. Specific
categories of agricultural products include item 01
(meat and meat products), 06 (sugar, sugar prod-
ucts, and honey), 12 (tobacco and its products),
22 (oilseeds and oleaginous fruits), 25 (pulp and
waste paper), and 43 (processed animal and veg-
etable oils, fats, and animal and vegetable waxes).
The main reason is that China and Brazil are geo-
graphically different, so the resource endowment
of agriculture is quite different. At the same time,
China is the most populous country in the world.
In addition, with the rapid economic development
in recent years, people have higher requirements
for agricultural products. Therefore, agricultural
trade is highly relevant for China and Brazil hold-

ing a very important position and showing a trend
of rapid growth year by year.

4.2. Competitiveness of agricultural
trade between China and Brazil

The revised product export similarity index pro-
posed by Glick and Rose (1999) is used to analyze
the competition between China and Brazil’s agri-
cultural exports in the world market. It is calcu-

x: x; ] 1 .xl-tm x;. 1

2 _(x_k j (xk j
RAUCEY R _Je

x; X'

i Jjo

where xil; and x; respectively refer to the export
value of country i to world k commodities and the
total export value of country 7 to all commodities
in the world; x[]; and x}w refer to the export value
of country j to world k commodities and the total

export value of country j to all commodities in the
world. S/ refers to the product export similarity

J -

;=12

C))

Table 4. China and Brazil’s agricultural trade complementarity index

China’s exports and Brazil’s imports

Brazil’s exports and China’s imports

SITC | 2010 2013 2015 2017 2019 2010 2013 2015 2017 2019
"""" - - - - 9.034 2.967 5.575 6.161 5610
20 S N S S T
1360 1286 0.002 0.013 0.021 0.028 0065

0.304 0.295 0.004 0.002 0.001 0.001 0.001
. 1452 0868 0.981 0.478 0.373 0.344 0.243
06 . 0577 . 0818 0723 17.628 21.322 16.577 7.650 6.583
07 0.503 0.411 0.372 0.291 0.275 0.378 0.385 0.378
Cos a0 s e o1 ooss ooe oms  oios
09 © 0520 © 058 . 0.553 0317 0.310 0.149 0.057 0035
11 . 0300 0301 0291 0.005 0.008 0.006 0.006 0003
12 ...... 91332 0418 0513 15.468 9.879 5.805 4.736 6.914 .
21 - - - 0.002 0.001 - - 0.001
22 ..... 0336 0340 0361 11.249 16.591 16.769 15.221 15.653
10348 0333 0.069 0.073 0.035 0.067 0018
0.813 0.581 0.252 0.096 0.153 0.258 0.266
0374 0334 4.260 3.671 5.188 4.952 5.380
1.798 2.059 0.674 0.842 1.244 0.573 2.887
29 1 1444 1465 0.304 0.145 0.141 0.328 0439
LA410498 0902 0468 - - . - 0094
42 0305 0304 0293 3.613 1.837 1.072 1.270 0616
43 0.304 0.443 0.426 1.251 2.081 3.230 2.155 2.585
Note: “—” indicates that the data for the year is not available, so there is no calculated value; “0” indicates that the value is very

small, due to the retention of decimal places.
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index of countries i and j exported to the world
market. The index varies from 0 to 100. The larger
value indicates that the export structure of the two
countries tends to be similar, and the competition
between the two countries in the world market is

stronger; otherwise, the competition tends to be
flat.

It can be seen from Table 5 that the S index of
agricultural products of China and Brazil from
2010 to 2019 showed a wave trend of rising-fall-
ing-rising-falling, with the index fluctuating from
31 to 36. The agricultural products of the two
countries are on the world market. The competi-
tion is relatively flat.

Further analysis of the main export markets of
China and Brazil for agricultural products in 2019
shows that China is Brazil’s largest agricultural
product export market, accounting for 34.24% of
Brazil’s share of world agricultural exports, which
is higher than the second-largest country (the US
with 5.48%). There is a strong complementarity be-
tween Brazil’s agricultural exports and China’s ag-
ricultural imports. The categories of agricultural
products that Brazil exports to the Chinese market
are mainly item 22 (oilseeds and oleaginous fruits),
01 (meat and meat products), 25 (pulp and waste
paper), 26 (textile fiber and its waste), etc. Item 22
(oilseeds and oleaginous fruits) is the most impor-
tant agricultural product exported from Brazil to
China, accounting for 67.05% of the total agricul-

Problems and Perspectives in Management, Volume 19, Issue 4, 2021

tural export in 2019. Both China and Brazil are
large exporters of agricultural products. There is
a certain degree of competitiveness in the world
market for agricultural exports from China and
Brazil, but the competitiveness is relatively weak.
The United States, Japan, Hong Kong, South Korea,
and Germany are the common important agricul-
tural export markets of the two countries. However,
the two countries have major differences in the
structure of agricultural export. For the US market,
China mainly exports such agricultural products as
item 03 (fish, crustaceans, mollusks, and their prod-
ucts), 05 (vegetables and fruits), 09 (miscellaneous
food), 29 (other animal and plant raw materials),
etc. Brazil mainly exports item 25 (pulp and waste
paper), 07 (coffee, tea, cocoa, condiments, and their
products), 05 (vegetables and fruits), 24 (cork and
wood), etc. The two countries have the same com-
petitiveness in item 05 (vegetables and fruits). For
the Japanese market, the main categories of agricul-
tural products exported by China are item 03 (fish,
crustaceans, mollusks, and their products), 05 (veg-
etables and fruits), 01 (meat and meat products), 29
(other animal and plant raw materials), etc. The cat-
egories of agricultural products exported by Brazil
are mainly item 04 (cereals and their products), 01
(meat and meat products), 07 (coffee, tea, cocoa,
condiments, and their products), 22 (oilseeds and
oleaginous fruits), etc. The two countries are only
competitive in item 01 (meat and meat products).
For Hong Kong of China, the main categories of ag-
ricultural products exported by China are item 05

Table 5. Similarity index of agricultural export between China and Brazil and their main export

markets

China and Brazil’s

agricultural export Major export markets

of Chinese and Brazilian agricultural products in 2019

similarity index

Percentage of China’s

Percentage of Brazil’s

. China’s main . ¢ Brazil’s main .
Year Sl»l-7 ; : total agricultural exports : i total agricultural exports
y i export markets : (%) i export markets : (%)
: : o, : : o,
2010 Japan 12.96% 34.24%
Hong Kong of
Lt
L2 LA
L2018 f.3L7A0 L Vietnam
L4 p s Korea 23R
L201s 31847 Thailand 459% . opain 238
2016 Malaysia 3.67% Hong Kong of - 2.31%
e s s s AL S
T W .Indonesia BA9% JGermany L 2A8%
L2018 LGermany 265% JBelgium 2B
2019 32.699 Philippines 2.54% Korea 1.98%
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(vegetables and fruits), 03 (fish, crustaceans, mol-
lusks, and their products), 09 (miscellaneous food),
11 (beverage), etc. The main categories of agricul-
tural products exported by Brazil are item 01 (meat
and meat products), 29 (other animal and plant raw
products), 03 (fish, crustaceans, mollusks, and their
products), 12 (tobacco and their products), etc. The
two countries are only competitive in item 03 (fish,
crustaceans, mollusks, and their products). For the
Korean market, the main categories of agricultural
products exported by China are item 03 (fish, crus-
taceans, mollusks, and their products), 05 (vege-
tables and fruits), 09 (miscellaneous food), and 08
(forage excluding unmilled grains). The main cat-
egories of agricultural products exported by Brazil
are item 04 (cereals and their products), 08 (forage
excluding unmilled grains), 01 (meat and meat
products), 25 (pulp and waste paper), etc. The two
countries are only competitive in item 08 (forage
excluding unmilled grains). For the German mar-
ket, the main categories of agricultural products
exported by China are item 03 (fish, crustaceans,
mollusks, and their products), 05 (vegetables and
fruits), 29 (other animal and plant raw materials),
08 (forage excluding unmilled grains), etc. Brazil

mainly exports item 07 (coffee, tea, cocoa, condi-
ments, and their products), 08 (forage excluding
unmilled grains), 25 (pulp and waste paper), 01
(meat and meat products), etc. The two countries
are only competitive in item 08 (forage excluding
unmilled grains).

4.3. Growth potential of agricultural
trade between China and Brazil

The Kojima trade intensity index is used to ana-
lyze the growth potential of agricultural trade be-
tween China and Brazil. It is calculated by:

k k
K Xy / Yio

T )

where / ; refers to the trade intensity index of coun-
try i to country j. The larger the index, the closer the
trade ties between the two countries; Y yf , and YM];

refer to the world’s k-th commodity imports and
country i’s k-th world xl./j‘f represents the export val-
ue of country i to country j’s k commodities, and
xi]; represents the export value of country i to the

k-th commodity in the world market.

®)

Table 6. China and Brazil’s agricultural trade intensity index

China’s agricultural trade intensity index

Brazil’s agricultural trade intensity index

siTe 2010 2013 2015 2017 2019 2010 2013 2015 2017 2019
.00 T T T T T 0012 T T T T
01 - - - 0.295 0.271 9.546 5.917 14.389 16.084 19.080
- - - - - - - T 0082
03 7.663 6.215 9.886
o4 0793 0117 0348
205 4.529 4.822 3.888 .
2206 20588 @ .3:503 19130
07 1.345 1.619 2.165
08 0621 1306 115
09 2744 1.871 0904
11 0.837 0.735 0.858
12 1346 6558 2642 . 13318 . 0965 . 65857 39814 . 27145 31353

22

.

29

AL

average : 10.535

Note: “—" indicates that the data for the year is not available, so there is no calculated value.
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It can be seen from Table 6 that China’s ex-
port level of agricultural products to Brazil and
Brazil’s export level of agricultural products to
China are higher than Brazil’s average import
share from the world market and China’s aver-
age import share from the world market during
the same period. The agricultural trade intensity
index for both countries is greater than 1. China
and Brazil are closely linked in agricultural
trade. From 2010 to 2019, China’s agricultural
trade intensity index with Brazil showed a wave
pattern of rising-declining-rising-declining
trend; while Brazil’s agricultural trade intensi-
ty index with China showed a downward-rising
U-shaped trend. Thus, there is huge potential for
the development of agricultural trade between
the two countries.

From the analysis of various agricultural prod-
ucts, China and Brazil have a high trade intensi-
ty index in item 03 (fish, crustaceans, mollusks,
and their products), 05 (vegetables and fruits),
06 (sugar, sugar products, and honey), 07 (coffee,
tea, cocoa, condiments, and their products), 09
(miscellaneous food), 12 (tobacco and its prod-
ucts), 23 (raw rubber), 24 (cork and wood), 25
(pulp and waste paper), 26 (textile fibers and its
waste), 29 (other animal and plant raw materials),
etc. The export level of one country to another
country is higher than that of another country
in the same period. The share of imports from
the world market shows that China and Brazil
have close two-way trade ties in these 11 types
of agricultural products. In addition, China has
a close trade relationship with Brazilian agricul-
tural products in item 08 (forage excluding un-
milled grains), 41 (animal oils and fats), and 04
(cereals and their products). Brazil mainly im-
ports such Chinese agricultural products as item
01 (meat and meat products), 21 (rawhides and
raw furs), 22 (oilseeds and oleaginous fruit), 42
(vegetable oils and fats), and 43 (processed ani-
mal and vegetable oils, fats, and animal and veg-
etable waxes). According to Table 6, the trade in-
tensity index of agricultural products shows that
China and Brazil have a relatively high trade
complementarity and close trade relationship.
Although some agricultural products are not
highly complementary, the trade intensity index
is relatively high, indicating a greater potential
for trade development.
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5. DISCUSSION

Both China and Brazil have comparative advantages
in exporting agricultural products. Compared with
the comparative advantage of Chinese agricultur-
al products exported to Brazil, the comparative ad-
vantage of Brazilian agricultural products exported
to China is stronger, and the types of agricultural
products with comparative advantages exported by
both sides are quite different. Brazil’s agricultural
exports and China’s imported agricultural products
are highly complementary, while China’s agricultur-
al exports and Brazil’s imported agricultural prod-
ucts show relatively weak complementarity. China is
Brazil’s largest export market for agricultural prod-
ucts. The agricultural products of the two countries
differ greatly in their main export markets, and only
a few agricultural products compete. The trade in-
tensity index of agricultural trade between China
and Brazil is basically in growth or stable states. The
agricultural trade of the two countries has great po-
tential for development, laying a foundation for bet-
ter cooperation and development in the future.

It is vital to strengthen and promote the complemen-
tary advantages of China and Brazil in agricultural
resources. Combining with China’s actual needs, it
is important to further strengthen bilateral agricul-
tural trade and expand the types and quantities of
imported agricultural products. At the same time,
China should actively seek import substitution, re-
duce the cost of importing related agricultural prod-
ucts from Brazil, increase corporate profits and pro-
tect residents’ demand, and avoid excessive depend-
ence on the Brazilian market. In addition, it is im-
portant to gradually improve the agricultural trade
protection system that is compatible with the level of
openness of the Brazilian agricultural market, make
full use of the rights granted by WTO rules, further
improve the agricultural support and protection
policy, and provide economic compensation to the
affected agricultural production areas and agricul-
tural trade operators, as well as strengthen trade ne-
gotiations and trade remedies. The two sides should
strengthen communication, establish a negotiation
mechanism for agricultural trade, and jointly partic-
ipate in the formulation of trade rules. China should
insist on taking agriculture as the focus of protection,
expand the export of superior agricultural products,
and maintain the healthy development of agricul-
tural trade between the two sides; establish an agri-

267



Problems and Perspectives in Management, Yolume 19, Issue 4, 2021

cultural trade remedy system, agricultural trade dis-
pute resolution, and trade remedy agencies, person-
nel systems, resolve trade frictions between the two
countries, conduct industrial damage investigations,
and understand whether there are anti-dumping,
countervailing and other violations in the import of
agricultural products from Brazil. Implementation
of trade remedy measures for over-imported agricul-
tural products in trade with Brazil is also important,
as well as strengthening bilateral agricultural tech-
nology cooperation and exchanges.

China and Brazil should strengthen cooperation
in agricultural development and jointly research

agricultural varieties and technologies, especially
in the fields of organic agriculture and low-carbon
agriculture. This will help China effectively reduce
the pressure on energy production and promote
the development of a friendly and healthy social
environment. At present, China has established
about 20 economic and trade cooperation zones
abroad. The Chinese government can use the es-
tablished foreign economic and trade cooperation
zones and increase the construction of foreign
trade cooperation zones to actively promote ag-
ricultural cooperation with Brazil and realize the
mutual promotion of agricultural trade between
the two countries.

CONCLUSION

This study aimed to analyze the complementarity, competitiveness, and trade development potential of
China and Brazil’s agricultural trade. On this basis, the purpose is to provide policy influence, expand
agricultural economic and trade cooperation between China and Brazil, and accelerate the optimiza-
tion and upgrading of agricultural trade. The research results show that bilateral agricultural trade is
more complementary and less competitive in the world agricultural export market. This study also pro-
vides practical evidence for this important result. The difference in agricultural resource endowment
and agricultural structure directly affects the trade of agricultural products between the two countries.

At the same time, this study has certain limitations. First, due to the limitations of research conditions,
this study only selected trade data over 10 years as the research object. Future studies can select a longer
and updated data period for analysis, reflecting a more comprehensive trade relationship. Secondly,
natural factors or major emergencies, such as the global spread of the COVID-19, are not included in
this study. Therefore, this can be analyzed as a major factor affecting trade changes in further studies.
Third, this study is only a demonstration and analysis of selected trade data using mathematical models.
However, traditional culture and political factors of specific regions can also have a significant impact
on bilateral trade exchanges and promote or hinder trade cooperation. The establishment of friendly
and equal diplomatic relations between the two countries is the basis for resolving trade issues.
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