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Abstract 
China and Australia have long-established diplomatic relations, and the exchange and 
cooperation between the two sides in the field of agriculture trade have been deepening 
for more than 40 years. This paper analyzes the current situation of agricultural trade 
between the two countries, analyzes the competitiveness and complementarity of the 
two countries by measuring the TSC index and G-L index, and further explores the impact 
of intra-industry trade level on China-Australia agricultural trade using an improved 
gravity model. The results indicate that China-Australia agricultural trade is mainly 
inter-industry trade and has not yet entered the stage of dominant intra-industry trade. 
At present, there are problems such as non-tariff barrier restrictions, serious trade 
deficit, and low efficiency of logistics and transportation in the process of deepening 
agricultural trade cooperation between China and Australia. Based on this, this paper 
puts forward some countermeasure suggestions to promote more healthy and stable 
cooperation between China and Australia in the field of agriculture trade. 

Keywords 
Agricultural Trade; Intra-industry Trade; Gravity Model; Logistics Efficiency; Non-tariff 
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1. Introduction 

Since the formal establishment of diplomatic relations between China and Australia in 1972, 
the political and economic relations between the two countries are getting closer and closer, 
and the economic trade is steadily developing. Since the 21st century, the two countries have 
become increasingly complementary in terms of technology, resources and capital. In 2009, 
China became Australia's largest trading partner and is now Australia's largest export 
destination, import source and number one trading partner. After 10 years of negotiations, 
China and Australia officially signed a free trade agreement in 2015.This is the first high-level 
FTA signed between China and western developed countries, which has given a great impetus 
to the further deepening of economic and trade relations between China and Australia. China 
and Australia are both large agricultural countries, and agricultural products are an important 
area of bilateral trade and are highly valued by both countries. According to UN Comtrade data, 
the total agricultural trade between China and Australia in 2019 has reached $111.38 billion, of 
which China's agricultural imports to Australia have reached $10.799 billion and exports 
$1.038 billion, with China and Australia being each other's important agricultural trade 
partners. Therefore, the research can provide suggestions for the trade between China and 
Australia and promote the healthy development of bilateral trade between the two countries. 
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2. Current Situation of Agricultural Trade between China and Australia 

2.1.  Current Situation of Total Agricultural Trade between China and Australia 
In terms of total volume, the total bilateral trade in agricultural products between China and 
Australia generally maintained an upward trend from 2015 to 2019.Only in 2015-2016, it 
declined somewhat due to the downturn in international markets, the slowdown in China's 
economic growth, and the deep decline in world trade, other than that, the rest of the years held 
a growth trend.The total agricultural trade between the two countries grew from $8.348 billion 
in 2015 to $11.839 billion in 2019, a 1.41-fold increase with an average annual growth rate of 
9.12%.This is mainly dominated by China's agricultural imports from Australia, which grew 
from $7.379 billion in 2015 to $10.799 billion in 2019, a 1.46-fold increase, with an average 
annual growth rate of 9.99%.Compared to the import value, the fluctuation of China's 
agricultural exports to Australia is relatively small, all fluctuating around $1 billion, which fully 
indicates that there is still great potential for the future development of Chinese and Australian 
agricultural products. 
In terms of growth rate, the growth rate of total agricultural trade is positive in all years except 
for 2015-2016 when it was negative, and its increase reached 32.34% in 2017; in terms of 
growth rate of imports, except for 2015 when it decreased, the rest of the years also grew, and 
the largest increase was in 2017, which increased to 37.14%; in terms of growth rate of exports, 
although the export value has maintained a certain level of growth each year, but the overall 
growth rate is relatively slow. 
 

Table 1. 2015-2019 Growth rate of China-Australia agricultural trade 

 Trade value Trade value 
growth rate 

Export value Export value 
growth rate 

Import value Export value 
growth rate 

 ($billion) (%) ($billion) (%) ($billion) (%) 
2015 8.34844947 - 0.969469888 - 7.378979582 - 
2016 7.177602749 -14.02% 0.987990842 1.91% 6.189611907 -16.12% 
2017 9.498695271 32.34% 1.010400591 2.27% 8.48829468 37.14% 
2018 11.03702595 16.20% 1.027573031 1.70% 10.00945292 17.92% 
2019 11.83776138 7.25% 1.038023329 1.02% 10.79973805 7.90% 

Data source: Based on UN Comtrade data.  
 
Meanwhile, China's agricultural trade with Australia had been in deficit for a long time, and the 
export value had been low compared to the import value, and although the export value had 
been increasing every year, its growth rate was very slow and almost stagnant.Except for 2015-
2016, when the deficit situation of China-Australia agricultural trade was somewhat alleviated, 
the agricultural trade deficit between the two countries had been expanding, and it had even 
expanded to $9.762 billion in 2019. 
To sum up, the agricultural trade between China and Australia has maintained a good 
development trend in the past five years, and the development potential of agricultural trade 
between the two countries is huge and the prospect of cooperation is still very open.However, 
with such a good development trend, there are also certain problems that the agricultural trade 
between the two countries has been in deficit, and the deficit is still further expanding which 
shows that China and Australia have been in a state of asymmetry in the field of agricultural 
trade, and this imbalance is getting more and more serious, this state will also inevitably affect 
the subsequent deeper cooperation between the two countries. Therefore, we need to further 
identify the causes of the agricultural trade deficit and make targeted comments. 
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2.2. Agricultural Products Import and Export Trade Structure between China 
and Australia 

Since the signing of the China-Australia FTA in 2015, the main import and export types and 
shares of agricultural products between China and Australia have changed, as shown in Table 
2. 
 

Table 2. China's top five agricultural products categories of total imports and exports from 
Australia 

Top five agricultural products categories of total 
imports 

Top five agricultural products categories of total 
exports 

2015 2016 2017 2018 2019 2015 2016 2017 2018 2019 

10 51 51 51 2 20 3 16 16 20 

51 10 10 2 51 3 16 20 20 16 

2 2 2 10 22 16 20 3 3 3 

52 22 22 52 52 21 21 21 21 21 

22 52 52 22 10 19 7 19 19 19 

Data source: Based on UN Comtrade data.  
 
According to the HS code classification, among the top five categories of China-Australia 
agricultural product import and export trade in 2015-2019, China's agricultural exports to 
Australia were mainly HS03 (fish, crustaceans, mollusks and other aquatic invertebrates), HS16 
(meat, fish, crustaceans, mollusks and other products of aquatic invertebrates), HS19 (grain 
flour, starch, milk products, pastry), HS20 (vegetables, fruits, nuts or other parts of the plant 
products) and HS21 (miscellaneous food items ). 
China's agricultural imports from Australia are mainly HS2 (meat and edible miscellaneous), 
HS10 (cereals), HS22 (beverages, wine and vinegar), HS51 (wool, animal fine or coarse hair; 
horse hair yarn and its woven fabric) and HS52 (cotton). Since 2015, HS02 (meat and edible 
miscellaneous) has been rising in the import ranking and ranking first in China's imports of 
Australian agricultural products by 2019. 
 

Table 3. China's share of major agricultural exports to Australia 
Categorie 2015 2016 2017 2018 2019 

HS03 13.89% 17.51% 10.09% 11.35% 11.92% 
HS16 11.75% 12.92% 18.61% 14.49% 13.49% 
HS19 6.99% 6.51% 7.04% 7.03% 7.17% 
HS20 13.95% 12.31% 13.22% 13.85% 14.28% 
HS21 8.89% 8.09% 8.49% 10.25% 11.38% 

Data source: Based on UN Comtrade data. 
 
China's exports to Australia are dominated by fruits, vegetables, fish, other aquatic 
invertebrates and their products, with all three accounting for more than one-third of China's 
total agricultural exports to Australia.The share of miscellaneous food items in China's 
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agricultural exports to Australia has been rising, from 8.89% to 11.38%, an increase of about 3 
percentage points.China and Australia are located in the northern and southern hemispheres 
respectively with opposite seasons,so they have anti-seasonal advantages in fruit and vegetable 
exports, and the establishment of the China-Australia Free Trade Area has reduced tariffs on 
many agricultural products, making the scale of China's exports to Australia expanding. 
 

Table 4. China's share of major agricultural exports to Australia 
Categorie 2015 2016 2017 2018 2019 

HS02 13.89% 12.20% 11.79% 15.01% 23.85% 
HS10 28.90% 20.23% 21.94% 13.47% 7.40% 
HS22 6.30% 9.44% 8.90% 8.23% 8.44% 
HS51 21.25% 26.35% 23.94% 22.74% 16.43% 
HS52 6.38% 6.19% 5.85% 9.01% 7.58% 

Data source: Based on UN Comtrade data. 
 
China's agricultural imports from Australia are mainly meat,edible mince, cereals,wool,animal 
fine or coarse hair,horse hair yarn and its woven fabric, which together account for 64.04% of 
China's total imports to Australia.Among them, the proportion of meat and edible 
miscellaneous products in China's imports of Australian agricultural products has been 
increasing, from 13.89% to 23.85%.This is mainly because since the implementation of the 
China-Australia FTA, most of Australia's agricultural exports to China have enjoyed zero tariffs, 
and in 2019 the popular Australian beef and lamb in the Chinese market also further reduced 
tariffs, beef tariffs reduced from 7%~15% to 6%~12%, lamb tariffs reduced from 12%~23% 
to 6.7%.According to the overall export volume to calculate, China overtook the United States 
and Japan as Australia's largest beef and lamb export market in 2019 for the first time. 
To sum up,there is a strong concentration of bilateral agricultural trade, and both countries 
export commodities with comparative and competitive advantages. Moreover, there is basically 
no overlap in the kinds of agricultural trade advantages between China and Australia, with 
obvious complementarity and relatively weak competition. Australia is sparsely populated, 
highly mechanized, highly developed in agriculture, and exports mainly land-intensive 
products while China is rich in labor resources and mainly exports labor or resource-intensive 
products, China has a higher cost advantage in this regard[1].Meanwhile, the trade product 
structure between China and Australia has obvious asymmetry. China exports fewer types of 
agricultural products to Australia with less added value, while Australia as the world's largest 
exporter of wool, the second-largest exporter of beef and sugar, and the third-largest exporter 
of barley and dairy products, exports agricultural products to China with strong competition in 
the market. 

3. Analysis of Comparative Advantages of Agricultural Trade between 
China and Australia 

3.1.  Analysis of Agricultural Resources Endowment between China and 
Australia 

Agriculture is the basic industry for the survival and development of the whole society, and the 
agricultural characteristics and supply of agricultural products of a country depend largely on 
its resource endowment, which determines the comparative advantage of a country's 
agricultural products.Agricultural resource endowments include natural and economic 
resources.Among them, agricultural natural resources mainly include climate resources, land 
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resources, etc., and agricultural economic resources mainly include labor resources, technology 
resources, etc[2]. 
In terms of climatic resources, China is located in the northern hemisphere while Australia is 
located in the southern hemisphere, and the seasons of the two countries are completely 
opposite at the same time.The monsoon climate zone in the southeast is very conducive to the 
growth and maturation of crops with simultaneous rain and heat.The temperate continental 
climate zone in the northwest has little precipitation and is dotted with grasslands, with animal 
husbandry as the mainstay.The Qinghai-Tibet Plateau area in the southwest has high altitude 
and low temperature, with natural grasslands in half of the area, suitable for the development 
of animal husbandry.Australia is dominated by tropical desert climate near the Tropic of 
Capricorn and savanna climate in its outer ring. The mid-western savanna climate zone is hot 
all year round with a distinct wet and dry season, making it ideal for livestock development. 
In terms of land resources, China and Australia are both vast and rich in land resources, but the 
difference is that China has more people and more land, while Australia has more land and 
fewer people.China's arable land covers 1.189 million hectares which more than twice the size 
of Australia's. This is due to the fact that China's vast eastern plains are well suited for crops, 
distributing more than 90 percent of the country's arable land, while Australia has less land 
suitable for cultivation, with most of its agricultural land being pasture and forest land. 
In terms of labor resources, there are huge differences between the two countries. The total 
rural population of Australia is 3.5 million, while the total rural population of China is more 
than 55 million, which is nearly 160 times that of Australia.The proportion of rural population 
in Australia is 13.9%, while the proportion of rural population in China is 39.7%, which is nearly 
three times that of Australia. China has more rural labor than Australia, and in the agricultural 
trade between the two countries, the agricultural products exported by China are mainly labor-
intensive, while those exported by Australia are mainly resource-intensive, in line with the 
characteristics of resource endowment of the two countries. 
In terms of technical resources, Australia has a much higher level of mechanization than China. 
Australia realized the mechanization of crop production as early as around 1970, and the 
mechanical operation has been maintained at a high level of mechanization throughout all 
aspects of agricultural production, saving a lot of manpower and material resources[3].The 
existence of a large surplus labor force in rural China and the scattering of arable land operated 
by families, the labor-intensive exclusion of capital and technology, coupled with the low level 
of farmers' income resulting in insufficient purchasing power, has led to a low overall level of 
agricultural mechanization in China and low input of production materials such as modern 
agricultural equipment and technology, resulting in low production efficiency[4]. 

3.2. Analysis of International Competitiveness and Trade Complementarity of 
Agricultural Trade between China and Australia 

3.2.1. Analysis of International Competitiveness 
The trade specialization index is an important indicator of whether a country's products are 
internationally competitive, and refers to the ratio of a country's export/import balance to its 
total trade, calculated as follows:  
 

TSC =
X −M

X +M
 

 
Xik denotes the export value of commodity k of country i,Mik denotes the import value of 
commodity k of country i.TSCik takes values in the range of -1 to 1.The closer the value to 1, the 
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stronger the country's international competitive advantage in that commodity, and the closer 
the value to -1, the more obvious the country's disadvantage in that commodity. 
According to Table 5, the products in which China currently has international competitive 
advantage are mainly Chapter 05, Chapter 07, Chapter 09, Chapter 13, Chapter 16, Chapter 20 
and Chapter 52.The products in which Australia currently has international competitive 
advantage are mainly Chapter 01, Chapter 02, Chapter 04, Chapter 10, Chapter 11, Chapter 12, 
Chapter 51 and Chapter 52.The products in which both countries have international 
competitive advantage are mainly cotton, and from the table we can see that Australia's TCI 
index in 2019 is 0.901, and its international competitive advantage is significantly higher than 
that of China. 
 

Table 5. TSC Index of China-Australia Agricultural Products 
HS 

Code 
TSC Index of Chinese agricultural exports TSC Index of Australian agricultural exports 
2016 2017 2018 2019 2016 2017 2018 2019 

1 0.242 0.214 0.137 0.012 0.878 0.812 0.816 0.861 
2 -0.838 -0.824 -0.854 -0.915 0.893 0.885 0.901 0.893 
3 0.329 0.270 0.094 -0.085 0.088 0.120 0.107 0.114 
4 -0.713 -0.792 -0.810 -0.838 0.353 0.271 0.263 0.255 
5 0.545 0.580 0.553 0.474 0.444 0.465 0.511 0.480 
6 0.186 0.093 0.129 0.231 -0.729 -0.791 -0.807 -0.824 
7 0.700 0.692 0.673 0.735 0.736 0.786 0.571 0.558 
8 -0.033 -0.090 -0.243 -0.304 0.236 0.224 0.300 0.374 
9 0.634 0.722 0.677 0.585 -0.853 -0.866 -0.852 -0.859 

10 -0.859 -0.811 -0.718 -0.637 0.943 0.945 0.918 0.798 
11 -0.224 -0.256 -0.197 -0.227 0.711 0.662 0.657 0.651 
12 -0.869 -0.889 -0.884 -0.868 0.726 0.764 0.712 0.653 
13 0.709 0.681 0.659 0.583 -0.797 -0.801 -0.793 -0.745 
14 -0.257  -0.144 -0.058 -0.052 -0.919 -0.978 -0.945 -0.951 
15 -0.855  -0.829 -0.796 -0.802 0.000 -0.141 -0.187 -0.200 
16 0.955  0.794 0.735 0.690 -0.689 -0.695 -0.687 -0.656 
17 0.078 0.111 0.125 0.074 -0.196 -0.178 -0.254 -0.360 
18 -0.234 -0.274 -0.322 -0.340 -0.564 -0.600 -0.566 -0.529 
19 -0.486 -0.550 -0.543 -0.530 -0.189 -0.178 -0.137 -0.106 
20 0.764 0.696 0.656 0.626 -0.747 -0.765 -0.746 -0.773 
21 0.194 0.154 0.061 0.037 -0.211 -0.028 -0.192 -0.380 
22 -0.370 -0.407 -0.462 -0.470 0.082 0.106 0.112 0.103 
23 -0.051 -0.122 -0.100 -0.171 -0.207 -0.256 -0.269 -0.358 
24 -0.113 -0.141 -0.112 -0.146 -0.871 -0.872 -0.893 -0.899 
51 -0.190 -0.290 -0.258 -0.155 0.954 0.967 0.969 0.963 
52 0.318 0.274 0.218 0.210 0.899 0.910 0.879 0.901 
53 0.140 0.134 0.208 0.128 -0.972 -0.931 -0.966 -0.972 

Data source: Based on UN Comtrade data. 
 
From the perspective of classified agricultural products (Table 6), China's exports to Australia 
in recent years are mainly concentrated in the first, second and fourth categories of agricultural 
products, with the fourth category accounting for the largest share, and the share of China's 
exports to Australia in the fourth category reached 62.98% in 2019; Australia's exports to China 
are mainly concentrated in the first, second, fourth and fifth categories of agricultural products, 
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and the proportion of Australia's exports to China in the first category has been increasing since 
2016 and reached 40.86% in 2019. The level of intra-industry trade can be further seen in the 
classification of agricultural products is increasing. 
 

Table 6. The proportion of various types of agricultural exports from China-Australia(%) 
 

Product Categories 
China exports agricultural products 

to Australia 
Australia exports agricultural 

products to China 
2016 2017 2018 2019 2016 2017 2018 2019 

Category I  
(Chapters 01-05) 

19.75 12.16 13.53 13.67 21.96 23.83 31.12 40.86 

Category II (Chapters 
06-14 ) 

21.07 19.19 18.4 17.72 20.25 20.51 20.35 14.29 

Category III 
 (Chapter 15) 

1.36 1.27 1.62 1.84 0.42 0.58 0.39 0.44 

Category IV (Chapters 
16-24) 

53.82 64.01 62.55 62.98 22.71 25.33 22.07 20.29 

Category V (Chapters 
51-53) 

4.00 3.37 3.9 3.79 34.66 29.75 26.07 24.12 

Data source: Based on UN Comtrade data. 
3.2.2. Measurement of Intra-industry Trade Level of China-Australia Agricultural 

Products 
The intra-industry trade index is an important indicator of the existence of both imports and 
exports on both sides of the trade for a certain type of product.According to the G-L index 
proposed by Grubel and Lioyd, calculated as follows:  
 

GLI = 1 −
|X − M |

X + M
 

 
GLIij denotes the intra-industry trade index of country i and country j in an industry (or 
product),Xij denotes the export of a product from country j to country i,Mijdenotes the export 
of a product from country j to country i,GLI takes values in the range of 0-1.When the value of 
GLI is between 0 and 0.5, it indicates that the product is mainly traded between industries, and 
when the value of GLI is greater than 0.5, it indicates that the product is mainly traded within 
industries,when the closer the value of GLI is to 1, the higher the level of intra-industry trade 
is.In addition, in order to further analyze the level of intra-industry trade between China and 
Australia agricultural products, the unweighted overall intra-industry trade index (GLIu) and 
the weighted overall intra-industry trade index (GLIw) are used for the study respectively. 
Table 7 gives the G-L index values for China-Australia agricultural trade regarding classified 
and overall agricultural products from 2012-2019.In terms of classified agricultural products, 
the G-L index values for Chapter 23 (residues,waste from the food industry,prepared feed) have 
been consistently greater than 0.6 since 2012, indicating a very high level of intra-industry 
trade.Chapter 08 (fruits and nuts; rinds of fruits such as melons) and Chapter 19 (grain flour, 
products of starch or milk; cakes and pastries) have a high level of intra-industry trade with G-
L index values greater than 0.5 in 2012-2015, but from 2016 onwards the G-L index values are 
less than 0.5,indicating that trade in this type of agricultural products has shifted from intra-
industry trade to inter-industry trade.The G-L index values for Chapters 01 (live animals) and 
02 (meat and edible miscellaneous) are always 0. The G-L index values for Chapters 10 (cereals), 
14 (plant materials for knitting; other plant products), 24 (tobacco, tobacco and tobacco 
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substitute products), 51 (wool, animal fine or coarse wool; horse hair yarn and its woven 
fabrics), and 53 (other plant textile fibers; paper yarn and its woven fabrics) are zero in most 
years, indicating that inter-industry trade is dominant in these chapters. Therefore, intra-
industry trade and inter-industry trade coexist in China-Australia agricultural trade, with inter-
industry trade dominating. 
In terms of agricultural products in general, both GLIu and GLIw are less than 0.5, which shows 
that the overall level of intra-industry trade in China-Australia agricultural trade from 2012 to 
2019 is low and the complementarity of agricultural trade between China and Australia is 
strong.GLIu and GLIw reached their maximum values in 2015 and 2016 respectively, indicating 
that the establishment of the China-Australia Free Trade Agreement (China-Australia FTA) has 
brought certain impact, and the impact of the FTA effect has weakened after 2016, but on the 
whole, intra-industry trade has strengthened in the incremental change of China's agricultural 
trade. 
 

Table 7. 2012-2019 G-L Index Value of China-Australia Agricultural Trade 
HS Code 2012 2013 2014 2015 2016 2017 2018 2019 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
51 
52 
53 

0.00  
0.00  
0.48  
0.10  
0.13  
0.17  
0.16  
0.74  
0.15  
0.00  
0.30  
0.51  
0.02  
0.23  
0.16  
0.02  
0.29  
0.07  
0.80  
0.07  
0.41  
0.15  
0.74  
0.00  
0.02  
0.03  
0.02 

0.00  
0.00  
0.33  
0.04  
0.15  
0.16  
0.01  
0.82  
0.12  
0.00  
0.29  
0.13  
0.01  
0.00  
0.28  
0.00  
0.26  
0.05  
0.80  
0.08  
0.47  
0.18  
0.69  
0.00  
0.01  
0.03  
0.02 

0.00  
0.00  
0.26  
0.10  
0.15  
0.12  
0.02  
0.87  
0.12  
0.00  
0.29  
0.30  
0.12  
0.00  
0.34  
0.00  
0.21  
0.27  
0.79  
0.07  
0.93  
0.25  
0.83  
0.00  
0.02  
0.05  
0.01 

0.00  
0.00  
0.62  
0.12  
0.16  
0.29  
0.40  
0.66  
0.12  
0.00  
0.43  
0.35  
0.16  
0.00  
0.66  
0.05  
0.26  
0.20  
0.67  
0.09  
0.44  
0.17  
0.75  
0.00  
0.02  
0.09  
0.10 

0.00  
0.00  
0.54  
0.11  
0.30  
0.30  
0.30  
0.41  
0.08  
0.00  
0.50  
0.51  
0.01  
0.00  
0.95  
0.04  
0.17  
0.71  
0.36  
0.10  
0.31  
0.14  
0.85  
0.00  
0.02  
0.12  
0.01 

0.00  
0.00  
0.61  
0.08  
0.27  
0.18  
0.37  
0.21  
0.13  
0.00  
0.57  
0.34  
0.02  
0.00  
0.51  
0.05  
0.14  
0.33  
0.30  
0.14  
0.21  
0.12  
0.95  
0.00  
0.01  
0.15  
0.01 

0.00  
0.00  
0.40  
0.08  
0.19  
0.18  
0.71  
0.14  
0.13  
0.00  
0.67  
0.48  
0.03  
0.09  
0.68  
0.07  
0.15  
0.31  
0.24  
0.22  
0.39  
0.12  
0.79  
0.00  
0.01  
0.17  
0.00 

0.00  
0.00  
0.34  
0.06  
0.34  
0.22  
0.18  
0.11  
0.18  
0.01  
0.73  
0.29  
0.05  
0.00  
0.58  
0.13  
0.15  
0.38  
0.23  
0.16  
0.49  
0.11  
0.85  
0.04  
0.01  
0.05  
0.00 

GLIu 
GLIw 

0.21 
0.10 

0.18 
0.09 

0.23 
0.12 

0.25 
0.14 

0.25 
0.15 

0.21 
0.12 

0.23 
0.13 

0.21 
0.11 

Data source: Based on UN Comtrade data. 
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3.3. An Empirical Analysis of the Impact of Intra-industry Trade Level on 
China-Australia Agricultural Trade 

3.3.1. Model Construction 
The gravity model was first introduced to international trade by Tinbergen[5] and Poyhonon[6] 
in their study of the relationship between the size of the trade, the GDP of each country, and the 
distance between the two countries. The trade gravity model was originally described as trade 
flows between two countries being proportional to the size of their economies and inversely 
proportional to the distance between them. The model has since been studied in depth by many 
scholars and has been extended from the original model. To explore the effect of intra-industry 
trade on trade flows between two countries, this paper extends Tinbergen's parsimonious 
model by adding certain new variables to construct the following regression equation:  
 

LnTRADE = α + α Ln Y Y + α Ln D + α Ln DG + α Ln AGRO + α SIM

+ α Ln OPENNESS + α RTA + α BOR + α LANG + μ  

 
where j denotes a trading partner country, i denotes China, and t=2012,2013,...,2019. α0 is a 
constant term, α1,α2,α3,α4,α5,α6,α7andα8are parameters to be estimated, and μijt is a random 
perturbation term. 
Among them, TRADEijtis the bilateral trade volume of agricultural products between China and 
41 countries, although a lot of literature often chooses import data or export data for separate 
econometric analysis, but for two countries, since the import of one country is the export of the 
other country, to avoid double-counting, this paper chooses the total bilateral agricultural trade 
TRADEijt to represent the overall trade effect of bilateral agricultural trade. 
3.3.2. Description of Model Variable Selection 
 DGijt was introduced to explain the bilateral trade flows according to the theory of demand 
preference. According to "Linde's theorem", the more similar the per capita income levels of the 
two countries are, the more similar the demand structure is, which means that the level of 
bilateral intra-industry trade is higher. That is, the smaller the value of DGijt , the higher the 
level of intra-industry trade between the two countries. 
AGROijt is the value-added of agriculture in country j as a share of its GDP in period t. This 
explanatory variable can explain to a large extent the impact of the description on bilateral 
trade in agricultural products in terms of industry segmentation. However, due to the 
difficulties in obtaining agricultural output data for each country, this paper uses agricultural 
value-added as a share of a country's GDP. 
SIMijt is the difference in the size of the domestic economies of the two countries calculated 
based on GDP data in period t and is calculated as follows:  
 

SIM = 1 −
GDP

GDP + GDP
−

GDP

GDP + GDP
 

 
The range of values of SIMijt is [0, 0.5]. The characteristic of this index is that it can effectively 
remove the mutual interference between variables and reflect the similarity of trade structure 
to a certain extent. The larger the value, the more similar the economic scale of the two 
countries; conversely, the larger the difference between the two countries' economic scale. 
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Table 8. Description of model variables 
Explanatory 

variables 
Meaning Theoretical explanation 

jtYYit  
The product of the GDP of China 

and country j in period t 
The larger the GDP size of both sides of the trade, 

the greater the potential export capacity and 
thus the greater the trade flows between the two 

sides； 

ijtDG
 

The absolute value of the 
difference in GDP per capita 
between China and country j 

The smaller the absolute value, the greater the 
likelihood of intra-industry trade between the 

two countries； 

ijD
 

The absolute distance between 
China and the trading nations 

Reflects the transportation cost of trade, the 
further the distance, the higher the 

transportation cost； 

jtAGRO
 

Value-added of agriculture in 
country j as a share of its GDP in 

period t 

The larger the share of agricultural output in a 
country's GDP, the greater the likelihood of 

agricultural trade occurring； 

jtOPENNESS
 

Trade dependence of country j in 
period t 

The higher a country's dependence on trade, the 
more likely it is to trade； 

ijtSIM
 

Relative differences in the size of 
the economies of the two 

countries calculated by GDP in 
period t 

The larger the difference in the size of the two 
economies, the higher the level of intra-industry 

trade between the two countries； 

ijtRTA
 

t period j countries sign FTA with 
China 

Signing an FTA benefits agricultural trade； 

ijBOR
 

Borders exist between the two 
countries 

The existence of a border between the two 
countries can affect trade between them； 

ijLANG
 

Both countries share a common 
language 

Having a common language facilitates bilateral 
trade； 

3.3.3. Data Source 
The data from 2012 to 2019 were selected for analysis, and the agricultural trade volume was 
compiled from the UN Comtrade database; GDP, GDP per capita, value added of agricultural 
products as a share of GDP and trade degree were obtained from the World Bank database; 
distance data between the two countries were obtained through free map tools; data on 
whether the two countries had signed FTAs were obtained from the China Free Trade Zone 
Service website and whether the two countries shared a common border and whether they 
shared a common language were obtained from the database CEPII. 
3.3.4. Empirical Tests and Analysis of Results 
Fixed-effects (FE), random-effects (RE), and mixed-effects (OLS) regression analyses were 
conducted using stata14 and extended gravity models for panel data of China and 41 
agricultural trading partners from 2012 to 2019, respectively. 
Testing fixed and random effects with Hausman's test and found that Prob>chi2 = 0.0839<0.1, 
so reject the original hypothesis, indicating that the use of the fixed effects model was superior 
to the random-effects model. In addition we observed the presence of individual effects through 
the LSDV regression results and found that most of the individual dummy variables were not 
significant, i.e., no individual effects were considered to exist and mixed regression was 
superior to fixed effects. Based on the above analysis, we finally selected the mixed-effects 
model (OLS) in this paper (Table 9). 
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Table 9. Determinants of overall trade flows of agricultural products: regression results of the 
gravity model 

 Fixed effects(FE) Random effects(RE) Mixing effect(OLS) 
LnY Y  0.7039∗∗∗ 0.6980∗∗∗ 0.6040∗∗∗ 

 (0.0706) (0.0612) (0.0780) 
LnDG  0.1631∗∗∗ 0.1527∗∗∗ 0.0599∗ 

 (0.4174) (0.0400) (0.0336) 
LnD   0.0031 0.1280 

  (0.2191) (0.0963) 
LnAGRO  0.4845∗∗∗ 0.5313∗∗∗ 0.3375∗∗∗ 

 (0.1443) (0.1000) (0.0402) 
LnOPENNESS  0.3846∗∗∗ 0.3607∗∗∗ 0.1199 

 (0.1164) (0.1090) (0.1118) 
SIM  −0.2857 −0.2660 1.4088∗ 

 (0.3613) (0.3466) (0.7270) 
RTA  −0.0762 0.0393 1.0699∗∗∗ 

 (0.1172) (0.1097) (0.1003) 
BOR   −0.1742 −0.1761 

  (0.3829) (0.1244) 
LANG   1.0260∗ 0.4066∗∗∗ 

  (0.6228) (0.1376) 
Cons −20.2494∗∗∗ −19.9876∗∗∗ −15.3282∗∗∗ 

 (4.0240) (4.2070) (4.3965) 
R  0.3912 0.4644 0.5799 

Note: The explanatory variable is LnTRADE ; *, **, and *** indicate significant at the 10%, 5%, 
and 1% levels, respectively. 
 
From the mixed-effects (OLS) regression results: The goodness of fit R2 is 0.5799, and 
individual independent variables listed in the model can explain 57.99% of the agricultural 
trade flows in bilateral trade in general.YitYjt , AGROjt , RTAijt, and LANGij are all significantly 
positive at the 1% confidence level, indicating that: each percentage point increase in the 
product of China and country j's GDP in period t, YitYjt, will lead to a 0.6040% increase in 
China's trade volume with country j's agricultural products; Each percentage point increase in 
the value-added of agriculture in country j as a share of its GDP in period t, AGROjt, will lead to 
a 0.3375% increase in China's trade in agricultural products with country j; The regression 
coefficient of RTAijt is 1.0699, indicating that the establishment of the FTA has largely 
facilitated China's agricultural trade with other countries; The regression coefficient of the 
common language LANGij is 0.4066, indicating that two countries that share a common 
language will facilitate trade in agricultural products between the two countries. In addition, 
the absolute value of the difference between the per capita national income value of China and 
the per capita national income value of country j in period t, DGijt , is significantly positive at 
the 10% confidence level. It suggests that a 1% increase in DGijt will drive a 0.0599% increase 
in China's trade in agricultural products with country j. It shows that China-Australia 
agricultural trade is predominantly inter-industry trade and has not yet entered the stage of 
dominant intra-industry trade which is very sensitive to the convergence of income levels. 
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4. Analysis of the Main Problems and Obstacles to the Development of 
China-Australia Agricultural Trade 

4.1. Logistics and Transportation Efficiency Needs to Be Improved 
Most agricultural products are perishable and difficult to preserve and have high requirements 
for preservation technology, so transportation efficiency is especially important in the trade 
process of agricultural products. There is still much room for improvement in logistics and 
transportation between China and Australia.  
Firstly, in terms of transportation chain, the best way to transport agricultural products is cold 
chain transportation, which has been developed relatively well in many developed countries, 
but China is at the initial stage, and there are still many shortcomings compared with Australia, 
for example, China's cold chain logistics foundation is relatively weak, lacking professional 
logistics enterprises and professional management personnel, and there are "broken chains" in 
the process of trade transportation, which cannot ensure that agricultural products are kept in 
cold storage from the source of production to the consumer's table, resulting in a higher loss of 
agricultural products and poorer freshness, increasing the cost of enterprises and the difficulty 
of competition in the other country. In addition, the geographical location of China and Australia 
are far apart, and the import and export of agricultural products need to be transported over 
long distances, which also increases the requirements for cold chain transportation.  
Secondly, in terms of customs clearance efficiency, due to the cumbersome and complicated 
customs clearance procedures, agricultural products in the customs detention time is longer, 
affected by the epidemic this year, countries for security protection increased customs 
clearance and quarantine efforts, customs clearance speed generally decreased, many 
agricultural products encountered customs clearance delays, logistics and transport time 
lengthened, resulting in a large number of products spoilage, bringing challenges to the 
agricultural trade exchange. 

4.2. Tariff Barriers and Non-tariff Barriers 
In terms of tariff restrictions, since the official signing of the China-Australia Free Trade 
Agreement in 2015, the hindering effect of tariffs on most agricultural exports from both China 
and Australia is gradually being weakened, however, more than 20 kinds of agricultural 
products such as rice, wheat, cotton, and apples are not included in the tariff exemptions in the 
FTA, and there are still high tariff barriers in the import and export of some agricultural 
products, which require further consultation and exchange in the future. 
In terms of non-tariff restrictions, no specific non-tariff measures have been removed from the 
China-Australia FTA. Non-tariff barriers have become one of the main obstacles to deepening 
cooperation between China and Australia in the field of agricultural trade now. 
Technical barriers to trade and sanitary and phytosanitary barriers are the most widely used 
non-tariff measures now. Australia is recognized as one of the world's leading countries for 
animal and plant inspection and quarantine. In 2015 the Australian government restructured 
the phytosanitary authorities, replacing the Quarantine Act with the Biosecurity Act, which has 
a broader jurisdiction. In addition, the legal provisions such as the Export Control Act and a 
series of supporting regulations under the Biosafety Act have obvious trade barriers in them. 
In 2018 the ANZ Food Authority revised Appendix 20 of the ANZ Food Standards Code to adjust 
the maximum residue levels of different agro-animal chemicals and has since become more 
stringent on animal and plant health inspection and quarantine standards. China is limited by 
its current economic development and exports low value-added agricultural products. On the 
other hand, Australia imposes strict restrictions on the import of agricultural products, the 
approval process is lengthy and the rules are complex and changeable. The strict requirements 



Volume 3 Issue 6, 2022 

DOI: 10.6981/FEM.202206_3(6).0073 

646 

Frontiers in Economics and Management 

ISSN: 2692-7608 

set by Australia have created high technical barriers to the export of Chinese agricultural 
products, which is not conducive to the agricultural trade exchanges between the two countries. 

4.3. China and Australia Agricultural Trade Deficit is More Prominent 
China has been Australia's number one trading partner and number one export destination 
since 2009, and Australia is the third-largest source of China's trade deficit, and its chronic trade 
deficit puts China at a disadvantage in its trade with Australia. By comparing China's imports 
and exports to Australia from 2014 to 2020, it can be seen that the overall import and export 
volume is growing year by year. But the import volume is much larger than the export volume, 
reflecting the long-term trade deficit problem between China and Australia. China's agricultural 
imports to Australia accounted for $4.18 billion, up 47.3%, or 4% of total imports, of China's 
import and export trade with Australia for the full year 2019. As minerals account for a decisive 
share of nearly 70% of imports from Australia, it determines that China's overall imports to 
Australia are greater than its exports. The growth of agricultural products has boosted the 
growth rate of imports, making the trade deficit gradually widen in the past six years. After the 
new crown epidemic in 2020, on the one hand, Australia adopted trade restrictions and 
tightened port call regulations, making it more difficult for Chinese agricultural exports; On the 
other hand, the global outbreak of the epidemic may bring problems such as unstable sources 
of imported agricultural products and food safety hazards, while the oversupply of agricultural 
products makes the market price rise sharply and the cost of Chinese agricultural imports 
increase sharply, which leads to further expansion of the trade deficit between China and 
Australia.  

5. Suggested Countermeasures for the Development of Agricultural Trade 
between China and Australia 

5.1. Optimize the Structure of Agricultural Industry and Expand Investment 
and Cooperation in Agriculture in Australia 

The agricultural products of China and Australia are mainly labor-intensive and resource-
intensive such as land, with strong complementarity and little overlap[7]. Developing 
advantageous industries is the key, such as strengthening the production and trade of 
agricultural products such as vegetables, fruits, flowers, aquatic products, and livestock 
products[8]. Since most of China's agricultural exports to Australia are of substitution, it is 
necessary to focus on strengthening the competitive advantages of exports of textile raw 
materials and textile products, beverages and tobacco, continuously strengthening the exports 
of specialty fruits and agro-processed products, further maintaining and improving the 
advantages of agricultural products other than non-edible raw materials and fuels, and 
appropriately adjusting the export structure of other categories of agricultural products[9]. 
Australian agriculture mainly relies on its green and clean image to attract investment from 
various countries, and Chinese investors' investment in Australian integrated agriculture has 
increased significantly in recent years. Due to the differences in seasonal factors and 
geographical features of agricultural development between the two countries, most the similar 
agricultural products mature at different points in time, so they can switch their export 
advantages at different times and strengthen trade cooperation for mutual benefit. China's idea 
of adapting to local conditions and Australia's clean, green and natural agricultural production 
concepts can be exchanged and promoted. In the future, China can strengthen its investment in 
Australia's agricultural infrastructure to enhance local agricultural production capacity for 
mutual benefit. 
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5.2. Improve Trade Facilitation and Strengthen Cooperation in Customs, 
Quality Inspection, Etc. 

The ease of customs clearance and trade facilitation greatly affects the smooth import and 
export trade of agricultural products between the two countries. Strengthening electronic 
customs clearance capacity and optimizing the electronic port data platform will not only 
benefit the ease of customs clearance declaration for import and export enterprises but also 
help the data monitoring and connection opening of customs and other related departments. It 
can also vigorously develop China-Australia modern agricultural industrial parks to promote 
the output and trade of superior agricultural products.  For the import and export trade of the 
agro-industrial park, the Customs can provide a "green channel" to further promote the 
cooperation between China and Australia in agricultural trade. 
Strengthen the policy support of the two governments for the construction of agricultural 
infrastructure, scale and standardization of agricultural products, improve the scale efficiency 
of production and marketing, reduce the cost of industries and products, and enhance the 
competitive price advantage of agricultural exports; The degree of integration between Chinese 
and Australian customs, especially the degree of information interconnection, should be further 
improved to avoid the uncoordinated integration of customs resources, which may cause 
inconvenience to customs clearance; The two countries should also gradually narrow the gap 
in the level of customs clearance technology and work together to create modern and intelligent 
customs clearance technology and logistics and transportation equipment. In addition, for the 
two countries to carry out capital investment, technology investment in agricultural products, 
give policy preferences and customs clearance, quality inspection channels to encourage 
cooperation and exchange, and mutual benefit sharing of enterprises on both sides. 

5.3. Promote the Development of Cross-border E-commerce and Logistics 
Cooperation between China and Australia in Agricultural Products 

The development of cross-border e-commerce has facilitated global economic and trade 
activities, and it has reduced the risks and costs in the trade process. However, China and 
Australia only signed the Memorandum of Understanding on E-Commerce Cooperation in 2017, 
and have just made a start on cooperation in cross-border e-commerce. Strengthening 
cooperation in cross-border e-commerce will not only provide new impetus to the economic 
and trade activities of both countries, but also allow more enterprises to participate in bilateral 
trade[10]. We should improve relevant laws and regulations and intellectual property rules and 
possible so that the various behaviors of China and Australia in economic and trade activities 
can be based on the law and increase the stability and security of cross-border e-commerce. 
At present, Australia has realized the sharing of resources and information exchange of 
agricultural trade, and its agricultural e-commerce model is relatively complete[11]. China 
should learn from the relevant experience, draw on the advanced practices of developed 
countries, gradually improve the logistics system for agricultural products, and further 
strengthen the cross-border e-commerce cooperation between China and Australia. 
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