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Purpose. The purpose of the paper is to present the results of the study of agricultural trade 

in China based on the theory of factor endowment and to develop a policy recommendation for the 

intensification of agricultural trade based on technological progress. 

Methodology / approach. This paper uses the methods of economic theory and comparative 

analysis to study the development of agricultural products trade in China; analysis the advantages 

of developing agricultural products trade in China by using comparative advantage theory; and 

econometric analysis to study the relationship between volume of agrarian trade and agricultural 

labor force, capital and land resources. 

Results. This paper uses time series data to analyze the three elements of capital, labor and 

land, and the development of agricultural trade in China. According to the established data model, 

it is obviously that China’s agricultural production of land factor endowment constraints are 

obvious, labor factor endowment is abundant but also facing the problem of increasing costs, labor 

personnel gradually decline. In this case, technological progress is more critical to the cultivation 

and maintenance of comparative advantage of agricultural products. The government should guide 

the direction of technological changes, technical support, capital support (material capital and 

human capital); and promote the rapid development of China’s agricultural trade. 

Originality / scientific novelty. Author’s developed econometric model is very useful in 

empirical assessment for the China agricultural products trade development, and it also provides 

new decisions for China to develop agricultural trade. Accordingly, the proposed method can 

provide an answer to the question of how to develop traditional agriculture in the context of rapid 

economic changes, and put forward more practical countermeasures. 

Practical value / significance. The main proposals can be used by the Government of China 

to formulate better agricultural trade policies and achieve rapid economic growth and increasing 

farmer incomes. 
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Introduction and review of literature. With the globalization of the world 

economy and the development of regional integration, the economic and trade 

exchanges between countries and regions are becoming more and more close [1; 2]. 

Agricultural trade is an important part of the world economy. Therefore, the changes 

in the international market have a profound impact on the development of agriculture 

and agricultural products of foreign trade in various countries and regions. 

Internationalization is the development trend of agriculture in the world today. It 

refers to the whole process of agricultural industry reproduction, including the 
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production, exchange, distribution and consumption of agricultural products, which 

has been expanded from one country to the world, realizing the transnational flow of 

factors of production and agricultural products, the global allocation of resources, and 

gradually strengthening the integration of agricultural investment and trade with the 

world market. 

Factor endowment theory is the foundation and pillar of modern comparative 

advantage theory [3; 4; 5] and it is based on the study of the change of comparative 

advantage of various elements. Factor endowments include: 

Natural resource endowment. Natural resources are the source of exogenous 

comparative advantage in a complete sense, such as land area, geographical location, 

water power, mineral deposits and other innate determinants belong to this, and won’t 

be changed with the change of social era and economic development. Geographical 

location has important influence on the market, supply and transportation cost of 

international trade. The endowment of natural factors is the initial condition for the 

development of international trade [6; 7]. 

Labour force. The endowment of the labor force is determined by the natural 

growth rate of the population of a country or region, that is, the birth rate, and it is 

also not determined by the economic and social development. In the reality of trade, 

labor force becomes the source of comparative advantage, which is mainly 

manifested in the comparative advantage of export products formed by the low labor 

cost of low-wage countries or regions, thus forming a comparative advantage in 

labor-intensive industries and successfully obtaining trade benefits in the world 

market. This is evident in the rise of Asian economies. 

Capital element. Like labor, capital is an important source of comparative 

advantage. Formally, capital is divided into material capital and human capital. 

Different from the labor force, if the change of time is not considered, capital is the 

exogenous variable of the change of comparative advantage, but in the process of 

production, because capital is the amount of capital that can be produced and 

recycled investment, there is a process of gradual accumulation with the change of 

time, so it is an endogenous factor for comparative advantage. 

Under the guidance of liberal economic development thought, the globalization 

of economic activities is deepening day by day, and the economic system of various 

countries is gradually converging. At the same time, the development of modern 

science and technology is advancing by leaps and bounds, which provides a strong 

material support for the operation of economic system [8]. In this context, the 

internationalization of world agricultural development has become an irreversible 

trend. From the beginning of the reform, China's agriculture began to integrate into 

the international system, and joining is a big step forward on the road of 

internationalization. In the process of agricultural internationalization, the depth and 

breadth of China’s external agricultural expansion has gradually increased, which has 

the opportunity to make full use of both domestic and international resources and 

markets, as well as to face the opportunities from the pressure and challenges of the 

world market. 



Agricultural and Resource Economics 
www.are-journal.com 

Vol. 6, No. 1, 2020 52 ISSN 2414-584X 

China is typical of these transition countries. First of all, since 1978, it was 

experienced a historic transformation from closed doors to open, joining the WTO 

marked the continuous integration of China and the international market, the 

domestic market, thus becoming an important member of the world free trade. 

Secondly, since the mid-1980s, China has established the policy of transition from 

planned economy to market economy, and the reform of economic system has been 

moving forward continuously. Finally, cultivated land and labor force are the most 

important «elements» of agricultural production, and China does not have the natural 

advantages of «natural endowment» such as cultivated land and water resources. 

Deterioration of the environment, making available superior quality agricultural 

resources are scarce [9]. The labor force is abundant, but its cost, along with the 

national income increases, unceasingly grows. 

The theory of «factor endowment» is carried out from the different natural 

environment and historical development of different countries and regions, which 

affects the structure of national trade. The theory provides the creation of a 2*2*2 

model, according to the density of national elements, the establishment of production 

functions, analysis of the differences in national product supply capacity, so as to 

draw a conclusion. A country exports products of intensive use, rich elements, and 

imports products of intensive use, scarce elements. The specific analysis is as follows 

(Fig. 1): under the condition of complete competition, other unchanged, in the A'B 

two countries, the production X'Y two commodities; according to the premise of the 

model hypothesis, A countries are capital rich countries, B countries are labor rich 

countries, X – capital intensive countries products, Y – labor-intensive products. Since 

A'B two countries have different factor endowments, the boundary of production 

possibility is AA, and BB'. A relative demand curve and a relative supply curve 

determine the relative price level PA, PB [2; 5; 9]. 

 
Fig. 1. Theory of Factor Endowment 

Source:  

Under the situation of idle conditions, we can see from the diagram that the 

equilibrium point of A country under closed condition is EA, B, PA < PB at this time. 

Since the opening up, the relative price of X products in B countries is relatively high, 

so A countries talk about the B countries exporting the products, and, at the same 
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time, the countries exporting Y products to A countries; exports of X products will 

simply reduce domestic supply, thus X relative prices rise, by the same token, B 

country knows until equilibrium [10].  

The purpose of the article. The purpose of the paper is to present the results of 

the study of agricultural trade in China based on the theory of factor endowment and 

to develop a policy recommendation for the intensification of agricultural trade based 

on technological progress. 

Results and discussion. With the rapid economic development, the agricultural 

trade problem is becoming more and more prominent, and its specific problems are as 

follows: 

1. Population increased demand for agricultural products. It is reported that by 

2050, the world population is likely to increase by another billion, and if the demand 

for this growth is to be met, food will need to increase by that time. The main rate of 

world population growth comes from developing countries, where demand for 

agricultural products is growing faster, and where urbanization can also lead to 

changes in the food structure; the future demand for agricultural products is more 

pronounced in developing countries. In addition, owing to inadequate capacity, some 

of the poorer countries are not self-sufficient in the growth of their agricultural 

demand and are more dependent on imports. As a result, the growth of the world’s 

population, especially in developing countries, has contributed to China’s agricultural 

exports more room for growth [11]. 

2. Market prospect of organic agricultural products [11; 12]. Organic 

agricultural products have been popular in recent years, mainly in North America and 

Europe. Sales of organic food and beverages worldwide are growing at a rate of 

5 billion USD a year. However, the global state of acute shortages of organic 

agricultural products has not changed for years, such as cereals, herbs, beverages, 

vegetables, fruits and so on. Therefore, the market space of organic agricultural 

products in the future is broad. China has ten thousand hectares of organic land and is 

one of several countries with the largest organic land area, which provides natural 

resources for the production and trade of organic agricultural products in China 

source endowment advantage. 

3. Bilateral trade is developing rapidly [12; 13; 14]. China has signed bilateral 

trade agreements with many countries or regions, while bilateral trade agreements 

with some countries are under negotiation, and some projects are under study. When 

the development of free trade is blocked, bilateral free trade agreements play an 

important role in promoting China’s agricultural product import and export growth. 

The signing and implementation of bilateral free trade agreements have effectively 

improved the agricultural trade environment and improved the convenience of 

bilateral trade. FTAA has also implemented preferential policies for bilateral 

agricultural import and export enterprises to reduce their trade costs. The 

establishment of bilateral free trade zones provides a broad platform for the 

development of trade unions (especially complementary agricultural trade). 

4. Non-tariff barriers restrict the growth of labor-intensive agricultural exports 
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[15; 16]. Because of the lack of comparative advantage of land-intensive agricultural 

products and the maintenance of net import situation, the burden of more agricultural 

export trade is placed on the labor-intensive agricultural products with comparative 

advantage. With the adjustment of domestic agricultural market structure, the 

production of superior products will continue to grow, and the dependence on export 

market will be stronger. However, the export market, which is mainly developed 

countries, has put many obstacles on the export of labor-intensive agricultural 

products such as Chinese horticultural products. In the process of international trade 

liberalization, this barrier has shifted from tariff to non-tariff barriers, which the 

forms are becoming more and more diversified and the door is becoming more and 

more extensive, such as technical standards, environmental standards, national health 

standards, product certification and inspection procedures and other barriers are 

constantly strengthened, and the use of special insurance measures and anti-dumping 

litigation is becoming more and more frequent. These non-tariff barriers have caused 

serious obstacles to the growth of China’s agricultural exports.  

The theory of comparative advantage is the most important research 

achievement in the field of international trade. Its importance is embodied in three 

aspects: first, it extends from exploring the relationship between factor abundance 

and factor density and trade structure to the problem of resource allocation under 

open conditions under the framework of general equilibrium, from the study of the 

relationship between factor price and product price to the collection. The problem of 

income distribution is open microeconomics; secondly, in the process of general 

equilibrium analysis, the «structural general equilibrium analysis framework» has 

laid its theoretical benchmark position in the theoretical system of international trade, 

and the relevant rich and classical research results are based on it; third, the 

phenomenon of international trade and division of labor in reality has strong 

explanatory power and guidance.  

With the development of economic theory, comparative advantage theory also 

has its own evolution process in different periods (1). Classical comparative 

advantage theory refers to the period of classical trade theory before the marginal 

revolution, which is the budding and birth period of comparative advantage theory. In 

this period, we have to mention the ancestor of western economics, which has played 

a catalytic role in the birth of the theory of comparative advantage: his theory of 

absolute advantage has opened up a new perspective of theoretical research, and at 

the same time has left space for the theory of comparative advantage, valuable, its 

point of view also contains the spark of thought of comparative advantage theory (2). 

The early neoclassical comparative advantage theory, Marshall, Echvos and others 

[12; 13; 14] inherited ideas to contribute to the development of the theory, and the 

real formation of the neoclassical comparative advantage theory, which started from 

the theory of factor endowment, Olin and others [15; 16] in the development of 

comparative advantage theory. The factor endowment theory introduces Valas 

general equilibrium analysis method into international trade theory [3; 10], and puts 

forward different theories of comparative advantage: the difference of factor 
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endowment causes trade among countries, each country exports products that use 

their abundant factors intensively, imports products that use their scarce factors 

intensively, so as to establish its own comparative advantage and trade mode in 

international trade by exerting the cost advantage of their respective export products. 

The comparative advantage of agricultural products in the world market is 

basically manifested in the price advantage, which is determined by the production 

cost, circulation cost and additional cost in the whole link from input-output to 

entering the sales market. To simplify the analysis, we assume that the circulation 

cost and cost are zero, and the product price is determined only by the production 

cost. The core idea of factor endowment theory is that products with export-intensive 

use of high-margin factors of production have a comparative advantage in the 

international market, because high-margin factors of production have lower 

production costs, and thus their products have lower prices in the international market 

than other exporting countries can gain a comparative advantage. The importance of 

various elements in agricultural production was analyzed above. The following uses 

the production function to analyze the internal relationship between factor input and 

agricultural production cost. 

It is assumed that agricultural factors of production consist of natural resources, 

capital and labor, in which land is used to represent all natural resources. When the 

output is constant and there are no economies of scale, the production cost of 

agricultural products is expressed in the following functions: 

C (L, K, A) = PLL + PKK + PAA 

where L, K, A – denote labor input, capital input and land input respectively;  

PL, PK, PA – denote labor price, capital price and land rent respectively. 

Assuming that the production function is a Cobb Douglas function [17; 18] and the 

technology remains the same Q = μLα KβAγ, α + β + γ = 1 is constant. 

The minimum value can be obtained: 

 
Take the Lagrange function, order: 
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where λ – is the undetermined constant.  

The minimum cost of agricultural products is determined by the price PL, PK, 

PA of factors of production and the proportion Q factor combination, when the Q is 

constant, the cost of production is uniquely determined by the factor price. As a 

result, countries can gain a comparative advantage in international markets by 

concentrating their exports on products that use low-price factors of production. 

Based on the Cobb Douglas production function model [4; 17; 18; 19] 

considering the economic significance of the data, the linear model is obtained by 

taking the logarithm on both sides of the equation at the same time: 

InY = Inθ + InAϒ + InLα + InKβ 

where α, β and ϒ respectively represent the contribution rate of each factor to the 

total assets, and bring in the related variables further [17]. We get the final 

measurement model as follows: 

InY = β0 + β1InA + β2InL + β3InK + μ 

where Inθ = β0, Y is annual total agricultural trade income; 

β1, β, β3 – as regression coefficient, μ as residual term. 

Capital endowment. Capital is an essential element of any production activity. 

Compared with other products, agricultural products are usually not capital-intensive 

products, but only suitable capital inputs can make the factors of production such as 

land and labor play a higher productive efficiency [5; 6]. The capital stock and its 

growth rate reflect the capital factor margin of a country (region), which affects the 

comparative advantage of production and trade. 

Labour endowment. Agricultural production is the activity of putting labor into 

natural resources to produce products [3; 5]. The abundance of labor resources 

directly affects the comparative advantage of agricultural products, and countries 

(regions) with abundant labor resources are more likely to form a comparative 

advantage in labor-intensive agricultural products. China is the largest country with a 

large proportion of rural population, so it has always been considered to have the 

advantage of labor endowment in agricultural production and comparative advantage 

in labor-intensive agricultural products. 

Land endowment. For agricultural products, the decisive role of land is in the 

first place of all factors, in the production of agricultural products, the endowment of 

land elements quantity and quality [5]. The former refers to the absolute size of the 

land area owned by a country (region). From this point of view, the endowment of 

land is limited and non-renewable, so it is a scarce factor for any country or region, 

and because land endowment is limited by territory and geography, the country 

(region) with small land area does not have the comparative advantage of land 

endowment in agricultural production. On the other hand, land factor endowment also 

refers to the soil within the land area owned. The differences in fertility, light, 

temperature, air, water and other conditions affect directly the natural productivity of 

agricultural products, and countries (regions) with fertile soil, good climate and other 

natural environment have the land endowment advantage of agricultural production. 

Based on the above variables we derive the following data (Table 1). 
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Table 1 

Main indicators of the development of agriculture in China, 2011–2018 

Year 

Annual total 

agricultural trade 

income (Y), million 

Capital input (K),  

ten thousand 

Labor input (L), 

thousands 

Land input (A), 

thousands of 

hectares 

2011 452284 693198000 26594 61681 

2012 463428 894213473 25773 62490 

2013 491316 923425430 24171 63473 

2014 518238 985343682 22790 64539 

2015 504889 1070563648 21919 65872 

2016 519939 1093878680 21496 67140 

2017 531860 1101240339 20944 67815 

2018 551876 1379900000 20258 68271 

Source: Y (Q) data are from WTO website; K data are from the website of China Bureau of 

Statistics; L and A data are from the website of China Ministry of Rural Agriculture.  

Stata and Views software were further used for regression analysis, and the 

results were as follows (Table 2). 

Table 2 

Variable regression results 

                                                                              

       _cons     35.32099   17.18626     2.06   0.109    -12.39573    83.03771

         lnK     .0434306   .0977056     0.44   0.680    -.2278436    .3147048

         lnA    -1.151775   1.103353    -1.04   0.355    -4.215174    1.911623

         lnL    -1.028626   .4779514    -2.15   0.098    -2.355632    .2983795

                                                                              

         lnY        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    .032274016     7  .004610574           Root MSE      =  .01825

                                                       Adj R-squared =  0.9278

    Residual    .001332182     4  .000333045           R-squared     =  0.9587

       Model    .030941834     3  .010313945           Prob > F      =  0.0032

                                                       F(  3,     4) =   30.97

      Source         SS       df       MS              Number of obs =       8

 
Source: calculated by authors. 
 

  
 



Agricultural and Resource Economics 
www.are-journal.com 

Vol. 6, No. 1, 2020 58 ISSN 2414-584X 

 

 
Fig. 2. Trends in fit between K, L, A and Y in China 

Source: calculated by authors. 

As a result of the study, the Cobb Douglas function has the following form: 

InY=35.32099 – 1.151775InA – 1.028626InL + 0.0434306InK + μ 

So, regarding the F-test, the results indicated that the primary regression model 

F (3,4) = 30.97, and F-critical value of 30.97 at 5 % significant horizontal degrees of 

freedom indicates that the overall model is highly significant. 

The regression of panel data shows that the national land, labor and capital 

factor endowment plays an important role in supporting agricultural products and has 

a significant impact on agricultural trade. The developed econometric model is useful 

in empirical assessment for the China agricultural products trade development, and it 

also provides new decisions for China to develop agricultural trade. Accordingly, the 

proposed model can provide an answer to the question of how to develop traditional 

agriculture in the context of rapid economic changes, and put forward more practical 

countermeasures. The government should guide the direction of technological 

changes, technical support, capital support (material capital and human capital); and 

promote the rapid development of China’s agricultural trade. 

Conclusions. Land factor endowment constraints of China’s agricultural 

production are obvious, labor factor endowment is abundant but also facing the 

problem of increasing costs, labor personnel gradually decline. In this case, 

technological progress is more critical to the cultivation and maintenance of 

comparative advantage of agricultural products. Agricultural technological progress 

is not the spontaneous product of the development of science and technology, but the 

dynamic reaction driven by the change of resource factor endowment, which is the 

result of the pursuit of maximum benefit and is not independent of the operation of 

economic system. Technological progress is the product of scientific research and 

development, and the trend of technological progress is the result of system guidance. 

Its specific responses are as follows: 

1. The government should guide the direction of technological change according 

to the actual situation of resource endowment, but not completely let go factor price 

to guide technological development through market mechanism. 

2. Technical support: financial support for technological innovation in the 
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production, processing and service of target industries, encouragement of 

independent innovation by enterprises and strengthening of intellectual property 

protection; adjustment of the structure of the introduction of foreign capital, emphasis 

on technology introduction, shortening the gap with international advanced 

technology through technology spillover and learning effects; and vigorous 

development of agricultural technology extension. 

3. Capital (material capital and human capital) support: strengthen the material 

capital accumulation of the industry by increasing the financial input to the target 

industry, perfecting the service and function of the policy finance, encouraging the 

moderate entry of foreign capital; improve the adaptability of human resources to 

industrial demand and strengthen the accumulation of human capital by strengthening 

the construction of rural basic education, farmers’ professional and technical 

education and skills training. 

The main recommendations can be used by the Government of China to 

formulate better agricultural trade policies and achieve rapid economic growth and 

increasing farmer incomes. The results also show that the use of comparative 

advantage in China’s agriculture needs further research. 
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