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ABSTRACT

Agribusiness is a complex and comprehensive industry chain, which is playing a vital role in Chinese national economy. This research will introduce the concept of agribusiness to the analysis of Chinese agriculture. Based on input-output method, the research try to establish Chinese Agribusiness I-O Table based on Chinese I-O tables from 1987 to 2002, which will be the platform to measure Chinese agribusiness and analyze its structure and linkages. At the same time, this study will compare total Chinese agribusiness outputs and structure with that of US and Japan, and will draw some conclusions and give policy suggestions to favor the development of Chinese agribusiness.

According to calculation based on Chinese and American 2002 I-O table, Japanese 2000 I-O table, agriculture outputs accounted for 8.91 percent, 1.34pecent and 1.44 percent of all sector total outputs respectively; agribusiness outputs account for 26 percent, 10 percent and 12 percent respectively. In Chinese agribusiness system, proportions of input sector, produce sector, processing sector and marketing service sector are 0.18：1：1.32：0.44, comparing with that of US 0.30:1:3.89:2.15 and Japan 0.15:1:4.38:2.49. As a result, China’s agricultural processing and agricultural marketing are incomplete, which is the key to restrict Chinese agribusiness development. As to linkages, the influence coefficient of Chinese agribusiness is 1.0162, which means that impetus function of Chinese agribusiness is obvious to the national economy development.
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Chinese Agribusiness: Structure, linkage and Development

——A Comparative Analysis Based on Input-Output Model

1. INTRODUCTION
In 2008, China's average per capita GDP achieved at 3381$ (state statistical bureau of China, 2009). Looking from the environment of agricultural and rural development, China as a whole has already entered a new stage of promoting the developing level of agriculture and rural areas by the help of industry and city. Facing the new situation, in order to guarantee the food security and increase farmer’s income, Chinese government must seek new agricultural development idea. According to Petty Cluck theorem, along with the fast development of industrialization, agriculture’s contribution to GDP will drop gradually in China. Currently, the proportion of agricultural GDP in most developed countries has dropped to below 2% and the proportion of China's agricultural GDP in 2008 was 11.31% (National Bureau of Statistics, 2009), which will be continued to decline in the next few years. How does China's agriculture seek further development in this trend and what is the main development space?
Agriculture in developed countries has been more than raw material production. As a comprehensive industrial chain, agribusiness includes input sector, production sector, processing sector and marketing service sector, in which the main value-added sector concentrated on the post-production sectors. From the point of outputs view, agricultural processing and manufacturing is four times of that in production sector, agricultural marketing services is about 2 times of that in production sector. The concept agribusiness will greatly expand China's agricultural development space and provide a possible choice for Chinese agriculture’s modernization.
Input-output analysis (I-O), instituted by W.Leontief (W.Leontief, 1936), is effective for agribusiness research. After input-output analysis being created, some American agriculture economists started to study agribusiness with the tool of input-output analysis. Goldberger (Roy A. Goldberg, 1968) put into I-O method to analyze the industrial links between American agribusiness and other industries. Japanese scholar Ichiro (Ichiro, 1976) and Ono (Ono, 1992) made a study on structure and linkages among different sectors of Japanese agribusiness with the method of input output analysis. Using the Brazilian input-output tables, Joaquim J.M. Guilhoto (Joaquim J.M. Guilhoto, 2004) measured output of Brazilian agribusiness, around 27% of the total GDP in 1999. It is the first time in 1973 that Chinese government began to establish input output table, using “Agriculture and Non-Agricultural Input-Occupancy-Output Table “ created in 1982 and  “City and Rural Economy Input-Occupancy-Output Table” created in 1987, Chen Xikang (Chen Xikang ,1992) did an effective research on linkages between Chinese agriculture and other related industries. Humio Hioki (Humio Hioki, 2000) analyzed the structure and linkages of Chinese agribusiness with 1997 "China input output Table". 
Based on the above research about agribusiness, this article takes the idea of agribusiness into account and uses input-output analysis method to measure Chinese agribusiness, which is based on the 2002 Chinese input output table. In order to make further study on the structure and linkages of Chinese agribusiness, it is necessary to establish 2002 Chinese agribusiness input- output table, in which agribusiness can be confirmed through adjusting and merging some sectors with 2002 Chinese input output table. With the direct consumption coefficient, influence coefficient, sensitivity coefficient, using 2002 Chinese agribusiness input output table, the linkages and some industrial characteristics can be analyzed. At the same time, the article measured the total amounts and analyzed the structure and linkages of 2002 American agribusiness and 2000 Japanese agribusiness with the same method and same measurement caliber used by analyzing Chinese agribusiness. After comparing the agribusiness among Chinese agribusiness, American agribusiness and Japanese agribusiness, the weak point and development direction of Chinese agribusiness can be found, which will make sense to Chinese government. 
2. CONCEPTION and METHODOLOGY 
Ray A. Goldberg and John H. Davis (Goldberg and Davis, 1957) put forward the concept of agribusiness in 1957 in their published book "A Concept of Agribusiness", in which agribusiness was used to express the high degree of inter-dependent relationship between the field of agriculture and commerce. They believe that agribusiness is the result of a large number of changes occurring in technology, organization and institution. Agribusiness refers to the whole production system, which includes the supply of agricultural equipment, agricultural production operations, agricultural products storage, agricultural products processing and distribution and other agriculture related derivative products. Deeply influenced by input-output analysis, Ray A. Goldberg and John H. Davis not only hoped to grasp the complexity of food production sequence  and its variety of functions, operations and constituent elements, but also wanted to understand the intrinsic close relationship between cities and villages, factories and farms, which is vital in the development process of modern agriculture. 
Based on the knowledge that agricultural supply, production, processing, marketing and consumption are interdependent, United States Department of Agriculture (USDA) defined agriculture and its related industries as a unified system-Food and Fiber System.. Japanese Ministry of Agriculture, Forestry and Fisheries put the agriculture, forestry, fisheries, food industry, agricultural materials supply industry, agricultural investment, and agricultural distribution industry all into a large whole system known as the Agriculture & Food related industries (Zhou Ying-heng Geng Xian-hui, 2007).
Agribusiness and its contents can be described with figure (see figure 1). In the system of agribusiness, agricultural production, including agriculture, forestry, animal husbandry and fishery, becomes the producing sector of the whole system, based on which, the syestem can be extended, especially extended backward. Extended forward, it is commonly known as the agricultural input sector including seeds, breeding stock, feed, fertilizer, medicines, agricultural equipment, machinery, agricultural facilities, rural finance, and other agro-services, etc.; Extended backward, post-production sectors are there, which include agricultural products storage, distribution and related services, agricultural products processing and manufacturing, fiber and the food industry (including tobacco). Different sectors of agribusiness are linked with each other through economic and technological ties, which form a complete chain of agro-industrial system.

[image: image1]
Figure 1 Schematic diagram of the contents of agribusiness
Source: Author made
The input-output method was developed by W. Leontief, and has been recognized as a classical planning tool. Input-Output analysis creates a picture of agribusiness describing flows of industries and institutions. An input output table quantifies the transactions between sectors in agribusiness. The I/O methodology provides an ideal platform for studying such sectoral interdependencies in the context of agribusiness. In order to measure the outputs and analyze the structure and linkages of Chinese agribusiness, some key main factors should be chosen and put into use.
Mathematically it can be expressed as
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Where there are insectors in the economy, xij is the sale from sector i to sector j, yi is the final demand for the product of sector i, Xi is the total output of sector i, and i and j can take values between 1 and n. It is convenient to define the input-output coefficients as the input from sector i required producing one rupee worth of total output of the sector j, i.e.
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To compute the agribusiness impacts of the whole economy, we need to separate out the agribusiness sectors from the rest of the commodities forming the agribusiness I/O table. 
According to the concept of agribusiness, we can adjust the input-output table and separate agribusiness from other sectors. Thus, there are four sectors in the agribusiness input-output table, which include agribusiness, 1st industry, 2nd industry and 3rd industry, see table 1.
Table 1 Chinese agribusiness input-output table
	output
input
	Intermediate Use
	End

use
	Total outputs

	
	1th industry
	agribusiness
	2th industry
	3th industry
	
	

	
	
	input
	produce
	processing
	distribution
	
	
	
	

	Intermediate input 
	1th industry
	quadrant Ⅰ
Xij
	Quadrant
Ⅱ
Yi
	Xi

	
	agribsiness
	input
	
	
	

	
	
	produce
	
	
	

	
	
	processing
	
	
	

	
	
	distribution
	
	
	

	
	2th industry
	
	
	

	
	3th industry
	
	
	

	Value added
	quadrant Ⅲ 

Nij
	

	Total inputs
	Xj
	


Source: Author made
After above adjustment on industrial classification, the basic relationship of input-output table is not changed, but it can better express the linkages between agribusiness and other industries, on which it will be more convenient to measure Chinese agribusiness and analyze its structure and correlation as well as compare to that of United States and Japan.
In 2002, GDP of China was 1.2372 trillion $ and per capita GDP reached to 963 $. According to Chenery’s (1995) stage of development, China was in the early stage of industrialization. This paper would make research on Chinese agribusiness with the 2002 input-output table, so the analysis results reflected the structure and linkages of Chinese agribusiness in the initial stage of industrialization in China.
3. Measuring Chinese Agribusiness and Analyzing its Structure 
In 2002, the outputs of Chinese agriculture were 27923.874 billion ¥ and the total outputs of national economy were 313430.5017 billion ¥, which meant that the share of agricultural outputs was 8.91%. At the same time, agriculture outputs of America (2002) and Japan (2000) are 21.342294 trillion ¥ and 10.58891 trillion ¥ respectively, accounting for 1.34% and 1.44% respectively in their total national economy outputs. Thus, we can conclude that the agriculture output share in developed countries had been reduced to below 2% in their whole national economy, comparing to China’s 9%. With the rapid speed of industrialization in China, even though the absolute value of agricultural output will increase year by year in the future, whose proportion of total national output will be reduced gradually, which not only accords with the experiences of developed countries, but also is in line with Petty • Clark theorem.
In 2002, outputs of Chinese agribusiness were 80,985.2948 billion¥, accounting for 26% in the total national economy outputs. The agribusiness outputs in America (2002) and Japan (2000) were 156.7461 trillion ¥ and 10.58891 trillion¥ respectively, accounting for 10% and 12% in the national economy outputs respectively. It can be seen that although the share of agricultural outputs in the national economy outputs in developed countries such as America and Japan had dropped to below 2%, the agribusiness outputs kept a relative stable position, whose outputs share in national economy outputs reach to 10 % or more, which means that agribusiness play an important role in the entire national economy development.
Table 2 outputs table of agriculture and agribusiness among China, Japan and USA
	No.
	Department
	Outputs (billion ¥) and the share in national economy (%)

	
	
	USA（2002）
	Japan（2000）
	China（2002）

	1
	agriculture
	213422.94
	1.34
	105889.10
	1.44
	27923.87
	8.91

	2
	agribusiness
	1567461
	10
	849736
	12
	80985.29
	26

	3
	National economy
	15875073.40
	100
	7370384.90
	100
	313430.50
	100


Source: " 2002 China Input Output Table", "2002 America Input Output Table", "2000 Japan input output table" 
In 2002, the outputs of agricultural input sector were 449.3976 billion ¥, accounting for 6% in all Chinese agribusiness system; outputs of agricultural produce sector were 27923.874 billion ¥, accounting for 34% in all Chinese agribusiness system; outputs of agricultural products processing and manufacturing sector were 36264.43702 billion ¥, accounting for 45% in all Chinese agribusiness system; outputs of agricultural product distribution sector were12303.00784 billion ¥, accounting for 15% in all Chinese agribusiness system. The share ratio of four sectors in Chinese agribusiness was 0.18:1:1.32: 0.44 in 2002, comparing with 0.30:1:3.89:2.15 of America in2002 and 0.15:1:4.38:2.49 of Japan in 2000.
Table 3 inner structure of agribusiness among China, Japan and USA (Billion¥, %)
	No.
	Department
	USA（2002）
	Japan（2000）
	China（2002）

	
	
	outputs
	ratio
	outputs
	ratio
	outputs
	ratio

	1
	Agri-input 
	52981.83
	4
	16401.36
	2
	4493.976
	6

	2
	Agri-produce
	213422.94
	14
	105889.1
	12
	27923.874
	34

	3
	Agri-processing
	830458.72
	53
	464094.3
	55
	36264.437
	45

	4
	Agri-distribution
	459579.27
	29
	263351.2
	31
	12303.008
	15


Source: “2002 China Input Output Table", "2002 America Input Output Table", "2000 Japan input output table" 
It can be seen that sector of agricultural products processing and manufacturing is the largest contribution to the whole agribusiness outputs in developed countries such United States, Japan, which is about 4 times of the sector of agriculture produce. The sector of agri-distribution also played an important role, whose contribution is to 2 times of the sector of agriculture produce. In 2002 Chinese agribusiness, the contribution of processing and manufacturing was only 1.32 times the production sector. The contribution of distribution sector was less than 50% of agriculture produce sector in 2002 Chinese agribusiness.

Compared with developed countries, the outputs of agricultural products processing and distribution in Chinese agribusiness were smaller and the share ration was also lower, which constrain the development of Chinese agribusiness. Thus, promoting agricultural products processing and distribution will provide a large room for the development of Chinese agriculture as well as the growth of national economy.
4. Analyzing the linkages of Chinese Agribusiness 

According to the adjusted agribusiness input output table, we can calculate the direct consumption coefficient of agribusiness on other industries among China, United States and Japan. The results can be seen in Table 4.
Table 4 the direct consumption coefficient of agribusiness on other industries

	Indsutry system
	USA
	Japan
	China

	Agribusiness
	0.1282
	58.6%
	0.1353
	30.4%
	0.3727
	63%

	1th industry
	0.0006
	0.3%
	0.0002
	0.04%
	0.0066
	1%

	2th industry
	0.0365
	16.7%
	0.0799
	17.97%
	0.1120
	19%

	3th industry
	0.0533
	24.4%
	0.2294
	51.59%
	0.0978
	17%

	Sum 
	0.2187
	0.4448
	0.5891


Source: “2002 China Input Output Table", "2002 America Input Output Table", "2000 Japan input output table” 
The results show that there are following characteristics in agribusiness of China, United States and Japan.
First of all, all three country’s agribusiness kept a high level of direct consumption on itself. From high to low, the direct consumption coefficient was 0.3727 in China, 0.1353 in Japan and 0.1282 in United States, accounting for 63%, 30.4% and 58.6% respectively, which shows that apart from Japan, both American and Chinese agribusiness’s direct consumption on itself were more than other industries. We can include that either in developed countries or in developing countries, agribusiness system has gradually formed a comparatively complete industrial system that can develop by depending on agribusiness itself.
Secondly, agribusiness has the least direct consumption in 1st industry among all industries. Ranking from high to low, the direct consumption coefficient on 1st industry was 0.0066 in China, 0.0006 in Japan and 0.0002 in United States respectively, which reflected the characteristics that agribusiness depends less on the primary industry. This can be explained from two perspectives. For one thing, in order to facilitate international comparison, agricultural industry system (agriculture, forestry, animal husbandry and fishery) was taken out from the primary industry, which means that only mining industry left in the primary industry system. It is known that the inputs and outputs of mining industry are both relatively small. On the other hand, as a comprehensive industry system, agribusiness’s consumption on 1st industry keeps a relatively stable state. As a raw materials providing department, mining industry’s inputs to agribusiness are very small, which leads that agribusiness depends less on primary industry.
Thirdly, agribusiness’s direct consumption on secondary industry remained at a relatively low level. From high to low, agribusiness’s direct consumption coefficient was 0.1112 in China, 0.0799 in Japan and 0.0365 in United States. The result showed that agribusiness’s direct consumption on the secondary industry was not high, which can be explained that agribusiness system had separated some agriculture related industries such as agro-processing and fiber manufacturing and many other industries from 2nd industry system. Thus, agribusiness needs 2nd industry to provide equipment and machinery needed by agribusiness. Among three countries, agribusiness’s dependence on the secondary industry was highest in China and was relatively low in United States and Japan. This illustrates that the development of agribusiness in developed countries has passed the stage of quantity expansion and entered the stage of quality promotion. Therefore, agribusiness’s direct consumption on secondary industry will be gradually reduced and eventually stabilized at a lower level if the economy development enters into a high level stage.
Finally, there was a large difference in agribusiness’s direct consumption on third industry among three countries. Agribusiness of United States and Japan consumed more commodities in third industry than that of China, which means that when an economy development enters into an high level, agribusiness would depend more on the service related industries such as communications, finance, trade and so on, which is also in line with the industry structure of developed countries.

According to the adjusted agribusiness input output table, we can calculate the influence and sensitivity coefficient of agribusiness in China, United States and Japan. The results can be seen in Table 5.
Table5 the influence and sensitivity coefficient of agribusiness and other industries
	Indsutry system
	USA
	Japan
	China

	
	influence  coefficient  
	sensitivity coefficient
	influence  coefficient  
	sensitivity coefficient
	influence  coefficient  
	sensitivity coefficient

	Agribusiness
	0.764
	0.740
	0.919
	0.683
	1.016
	0.965

	1th industry
	1.085
	0.660
	1.112
	0.651
	0.870
	0.543

	2th industry
	1.221
	1.124
	1.153
	1.248
	1.225
	1.598

	3th industry
	0.930
	1.478
	0.816
	1.417
	0.890
	0.894


Source: “2002 China Input Output Table", "2002 America Input Output Table", "2000 Japan input output table" 
The results of table 5 showed that the influence of coefficient of Chinese agribusiness was higher than the average level of the whole national economy, which meant that agribusiness played a key role in the national economy development. Thus, it would be effective to develop the whole national economy through promoting Chinese agribusiness. In United States and Japan, agribusiness’s influence to the whole economy was less than 2nd industry’s influence, which can be illustrated that both agricultural share and agribusiness share in the national economy of United States and Japan were both smaller than that of China. Therefore, it can be interpreted that influence of Chinese agribusiness is higher than that of United States and Japan.
Agribusiness sensitivity coefficient of USA and Japan were both lower than all other industry systems and the third industry’s sensitivity coefficient was the largest. In China, though agribusiness’s sensitivity coefficient was less than second industry, it was higher than that of third industry, which indicated that Chinese agribusiness can be promoted by developing all other industries in the whole economy.
However, the influence coefficients of all three country’s agribusiness were slightly higher than the sensitivity coefficient, which indicated that agribusiness’s pulling effect on the national economy was still slightly higher than its being pulled by the whole economy. Therefore, it can be seen that the government should take strategic measures actively to promote agribusiness instead of waiting.
5. The Basic Conclusions and Development Strategy of Agribusiness 

Though the agricultural development resource and path in Japan and the United States are both quite different, their agribusiness structure, linkages and share in national economy showed the similar trends, which indicated that the experience of agribusiness development in developed countries are worth of using for reference.
Compared with United States and Japan, the development of agribusiness’s input sector, processing and distribution sector was weaker. In United States and Japan, the sector of agro-processing and manufacturing is the largest contribution to the agribusiness, usually 4 times of production sector. As well as the agro-processing and manufacturing sector, distribution sector also played an important role, about two times higher than the production sector in developed country’s agribusiness. Chinese agribusiness’s processing and manufacturing outputs were only 1.32 times the production sector, the outputs of distribution sectors contributed less than 50% of that of production sector. Thus, agro-processing and agro-distribution limited the promotion of Chinese agribusiness.
In 2002, the influence coefficient of Chinese agribusiness was higher than the average level of whole economy, which meant that the role of agribusiness in promoting national economic development was higher than the average level of all industries. From the perspective of agricultural development, supporting agribusiness can not only enlarge the developing room of Chinese agriculture but also effectively stimulate the whole national economy.
Chinese government should reconstruct the agribusiness management system. The effective method is to integrate agricultural production, agricultural species of breeding, agricultural processing, distribution and trade, which can form a unified body to coordinate the development of Chinese agribusiness system.
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