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Dairy industry is an important industry for people livelihood. China’s dairy 

market is a huge volume, but compared with developed countries, the amount of per 

capita dairy consumption is seriously insufficient. How to take advantage of industrial 

scale, industrial resources, industrial technology and industrial policy to promote the 

layout of China's dairy industry and enhance the competitiveness of the dairy industry 

is an important theoretical problem. This research aims to explore that how industry 

resources, industrial technology and industrial scale affect the industry distribution, and 

how the industrial policies could affect the industry distribution. This thesis is to 

describe and analyze development of China's dairy industry, and verify the influence of 

industrial resources, industrial technology, and industrial scale on the layout of China's 

dairy industry through provincial panel data. This thesis also attempts to test the 

moderating effect of industrial policies on the layout of China's dairy industry. 
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CHAPTER 1 

 

INTRODUCTION 

1.1 Research Background 

Dairy industry is an important industry for people livelihood. Dairy products 

are a necessary consumer goods in people's daily life with rich nutritional value, which 

have been attracting high attention from the country. In order to promote the 

development of dairy products, China implemented the strategy of "revitalizing the 

dairy industry" in 2017. In 2021, the No.1 document of the Communist Party of China 

(CPC) Central Committee once again proposed to "continue to implement the 

revitalization actions of dairy industry". During the 13th Five-Year Plan period, China's 

dairy production and demand continue to increase, and the dairy industry developed 

rapidly. According to the latest data from the China Dairy Association, "In 2020, the 

national dairy production was 27.804 million tons, a cumulative increase of 2.8%. 

China's milk output reached 34.4 million tons, up 8.2 percent from 2015, accounting 

for nearly 5% of global milk production and ranks among the highest in the world. The 

main business income of national dairy enterprises above designated size reached 

419.56 billion yuan, an increase of 26.1% over 2015 and higher than the average growth 

rate of the food industry”.  
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Figure 1.1  Dairy Product Production in China from January to December 2020 

Source:  National Bureau of Statistics and Data Center of China Report Hall Collation 

(2020). 

 

Demands for China's dairy market have rebounded steadily. From 2014 to 2020, 

the sales trend of dairy products in China was generally consistent with the change trend 

of output and all showed an rising trend. In 2019, China's dairy products were sold by 

27.11 million tons, up 1.12% compared with the same period last year. The supplies 

and demands of dairy products were basically balanced, and the production and sales 

rate remained above 98%. In terms of retail revenue, China's dairy market revenue 

reached 459.4 billion yuan in 2019 and it is expected that China's dairy retail scale is 

expected to exceed 500 billion yuan by 2021. 
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Figure 1.2  Dairy Products Sales in China from 2015 to 2020 

Source:  National Bureau of Statistics and Forward-looking Industry Research 

Institute Collation (https://ecoapp.qianzhan.com/detials/210315-

092b401c.html). 

 

China is the huge dairy market in great volumes, but compared with developed 

countries, the amount of per capita dairy consumption is seriously insufficient, only 

half of its per capita dairy consumption, and outstanding problems still exist such as 

unbalanced product supply and demand structure, weak industrial competitiveness and 

insufficient consumption cultivation. According to statistics, China's milk increased by 

2.6 million tons with an average annual increase of more than 500,000 tons during the 

13th Five-Year Plan period. According to the goals of the Several Opinions on Further 

Promoting the Revitalization of the Dairy Industry of the Ministry of the Ministry of 

Agriculture and Rural Affairs and nine departments and committees that "By 2025, 

milk production needs to increase by about 10 million tons with an average annual 

increase of about 2 million tons, and the demand will reach 60 million tons". 
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The contradiction between market supply and demand cannot be ignored and 

the modernization, scale and agglomeration transformation and upgrading of the dairy 

industry is imminent. In order to further implement the strategy of "revitalization 

actions of the dairy industry", all provinces actively introduce relevant policies, take 

the construction of high-quality milk source base as the main battlefield of the 

revitalization of the dairy industry, and promote the large-scale and standardized 

pasture industrial distribution. At present, all regions of the country have been actively 

responding to the call of the country to formulate plans for the revitalization and 

development of the dairy industry, in which the main representative cities are Inner 

Mongolia and Heilongjiang; Gansu carried out the action of revitalizing dairy industry 

by promoting the structural adjustment of planting and breeding industry; since 2019, 

Ningxia has promoted the transformation and upgrading of the local dairy industry 

according to the idea of "the base consolidating, the structure perfecting, the quality 

perfecting, the leader cultivation and the integration promoting"; Sichuan has actively 

carried out the production and processing of dairy products, established the breeding 

base of dairy cows in the plateau area and developed new production processes, so as 

to improve the quality of dairy products. 

 

Table 1.1  Objectives and Specific Measures of the Revitalization of Milk (Dairy) 

Industry 

Specific Objectives 

of the Revitalization 

of the Milk (Dairy) 

Industry 

Key Measures for 

the Revitalization of 

the Milk (Dairy) 

Industry 

Specific Requirements 

Optimize the industry 

distribution. 

Focus on the 

establishment of 

dairy cow breeding 

base, which is the 

basis for accelerating 

the development of 

the dairy industry. 

1) Support farmers' moderate-scale 

breeding development; 2) Farmers 

should continue to learn and 

process dairy products; 3) Give 

financial support in the breeding 

industry in the aspect of policies. 
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Specific Objectives 

of the Revitalization 

of the Milk (Dairy) 

Industry 

Key Measures for 

the Revitalization of 

the Milk (Dairy) 

Industry 

Specific Requirements 

Innovate the 

development mode of 

the dairy industry. 

Effectively control 

the occurrence of 

feeding costs. 

1) Strive to develop high-quality 

forage industry; 2) improve the 

level of feed forage production and 

processing and breeding 

equipment. 

Business system 

based on large-scale 

breeding of dairy 

farmers. 

Constantly improve 

the milk production 

of dairy cows. 

1) Increase the supply of superior 

dairy cows; 2) Expand the precise 

feeding scale of dairy cows; 3) 

Effectively treat the pollutants 

generated from the feeding base; 4) 

Accelerate the development of 

social services in the dairy 

industry. 

Interest connection of 

all links of the 

industrial chain. 

Strengthen and better 

the dairy processing 

industry. 

1) Optimize the dairy structure;  

2) Enhance the competitiveness of 

dairy products; 3) Enhance the 

competitiveness of domestic infant 

formula milk powder. 

Improve and promote 

the dairy consumer 

confidence.  

Promote the 

integrated 

development of 

breeding and 

processing. 

1) Dairy processing enterprises 

should help dairy farmers to 

provide high-quality milk source 

for processing enterprises; 2) 

Improve and develop the dairy 

acquisition market; 3) Actively 

promote third-party testing; 4) 

Strengthen the supervision of dairy 

quality and safety. 
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Specific Objectives 

of the Revitalization 

of the Milk (Dairy) 

Industry 

Key Measures for 

the Revitalization of 

the Milk (Dairy) 

Industry 

Specific Requirements 

Ensure the quality of 

dairy products. 

1) Actively promote third-party 

testing; 2) Strengthen the 

supervision of dairy quality and 

safety. 

Promote major 

production provinces 

(district) to take the 

lead in realizing the 

revitalization of the 

dairy industry. 

1) Provinces actively introduce 

relevant policies to take the 

construction of high-quality milk 

source base as the main battlefield 

of dairy revitalization; 2) The state 

gives strong support to the 

breeding industry in terms of 

policy and capital. 

 Strive to guide and 

promote dairy 

products 

consumption. 

1) Increase public welfare 

publicity, advocate scientific milk 

drinking and cultivate the national 

habits of eating dairy products. 

 

Source:  National Bureau of Statistics and Data Center of China Report Hall Collation 

(2020). 

 

The production and sales of dairy products are required to go through all works 

in each link, which involve that dairy farmers establish feeding bases for dairy cows, 

dairy development enterprises continuously process raw milk to form various types of 

dairy products and then carry out the sales activities of dairy products. As the dairy 

industry develops, it also drives the rapid development of other industries, especially 

providing a good source of income for the dairy farmers to make the living standard of 

the dairy farmers improve continuously, and it plays a good role in promoting the 
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development of the country's whole economy. However, the dairy industry presents 

more disadvantages in the process of development, mainly including: 

1) In the development of China's dairy industry, its industrial 

distribution is unreasonable and the good concentration ratio has not been formed. In 

the process of studying the concentration ratio of China's dairy industry, scholars have 

proposed that the concentration ratio of China's dairy industry is relatively low with the 

relatively weak competitiveness in the international market. Looking around the world, 

some developed countries attach great importance to the development of dairy industry 

with the relatively high concentration ratio of dairy industry. Representative enterprises 

occupy most of the market share, basically more than 60%. Countries with a relatively 

high concentration ratio include Australia, the Netherlands, Finland and other regions, 

where the dairy industry has basically formed an oligopoly, and this situation makes 

the dairy production industry occupy a dominant position in the market, enable to price 

independently and realize the increase of the economic benefits of dairy enterprises. 

The concentration ratio of dairy production in China is relatively low, which puts 

enterprises in a disadvantageous situation during the process of development and limits 

the increase of economic benefits of dairy production enterprises. Under such 

development situation, the competition between dairy production enterprises has 

become extremely fierce, causing enterprises to grab the milk source and making the 

cost of dairy production constantly increasing, which is extremely unfavorable for the 

growth of the economic benefits of enterprises. 

2)  China's dairy industry is at the stage of development, but the structure 

of dairy enterprises is unreasonable and their industrial policy advantages have not been 

fully played. The future development of the dairy industry has broad market prospects. 

In addition, the market access threshold of the dairy industry is relatively low. Under 

such circumstances, more and more enterprises have joined the development of the 

dairy industry and the number of dairy production enterprises is growing constantly. 

According to the survey data among dairy production enterprises in China, small dairy 

enterprises account for the largest proportion, accounting for 75.15%, while the number 

of large enterprises is relatively small, accounting for only 2.33%. There are a large 

number of dairy production enterprises in China, but the number of large powerful dairy 

production enterprises is relatively small and their international competitiveness is not 
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strong. Small dairy production enterprises are generally lack of funds with small scale. 

They cannot invest enough funds to carry out research and development of production 

technology, which makes the production cost of enterprises increasing and reduces the 

economic enterprise economic income. In order to achieve the increase of income, some 

enterprises would neglect the quality of dairy production, causing the food safety and 

quality problems. 

 

1.2 Development Situation of China's Dairy Industry 

1.2.1 China's Dairy Products Supplies and Demands Market Situation 

1)  China's Dairy Market is Growing Steadily and Tightening. 

China's dairy industry started late with a low starting point, but it has 

developed rapidly. On the supply side, China's dairy products supply capacity 

continued to improve from 2015 to 2019. China's dairy production as a whole 

fluctuated. In 2019, China's dairy production was 27.194 million tons, up 1% from the 

previous year.  

 

 

Figure 1.3  China Dairy Production from 2015 to 2019 

Source:  National Bureau of Statistics and Data Center of China Report Hall Collation 

(2020).  
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According to the latest data, China's dairy production was 2.511 million 

tons in December 2020, down 1.9% year on year. In total, China's cumulative dairy 

production in 2020 reached 27.804 million tons with a cumulative increase of 2.8%. 

 

 

Figure 1.4  Dairy Production and Growth in China from January to December 2020 

Source:  National Bureau of Statistics and Data Center of China Report Hall Collation 

(2020). 

 

In 2019, China's dairy products processing volume accounted for the 

national proportion of top 10 provinces and cities including Hebei, Inner Mongolia, 

Shandong, Henan, Heilongjiang, etc. The processing volume of dairy products in Hebei 

Province is the highest among all provinces (districts and municipalities), accounting 

for 13.1%, Inner Mongolia followed, accounting for 10.6%. And Shandong ranked 

third, accounting for 8.0%. Compared with 2018, all provinces have only made small 

changes, among which the proportion of Henan Province has decreased by 0.62 

percentage points with the largest decline among all provinces (districts and 

municipalities). In 2019, the top 10 provinces (districts and municipalities) in 

processing volume accounted for 67.3% of the total national dairy processing and down 

0.2 percentage points compared with 2018, and the concentration of the overall 

processing distribution was declining. 
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Figure 1.5  Distribution of Dairy Industry Concentration Ratio in the Provinces 

Source:  National Bureau of Statistics and Data Center of China Report Hall Collation 

(2020). 

 

The production of liquid milk in China changes with the trend of fresh 

milk production. Although the early historical events, the compound growth rate of 

liquid milk production reached 3.2% from 1964 to 1996. Subsequently, from 1996 to 

2008, the technological progress industry developed rapidly and the production of 

liquid milk increased by 4 times, from 7.36 million tons to 35.45 million tons with a 

compound growth rate of 14%. In the later stage, the production of liquid milk 

fluctuated sharply when affected by the melamine incident, and the compound growth 

rate of liquid milk decreased to 3.38%, the production remained stable after 2011, 

maintaining a range of 31 to 34 million tons, and an annual liquid milk production is 

31.1 million tons in 2018. 
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Liquid milk 

production
Growth rate

 

Figure 1.6  Liquid Milk Industry Trend 

Source:  Public Collation (2020). 

 

The scale of China's dairy industry has been expanding. Since 1980, the 

dairy product consumption has increased by about 27 times, increasing significantly 

from 1.367 million tons in 1980 to 39.43 million tons in 2018 with a compound growth 

rate of 9.25%. In terms of per capita dairy consumption, there is still a big gap compared 

with the developed countries such as the United States and Japan. In 2017, the per capita 

dairy consumption in China was only 20.7kg, less than half of the per capita data of the 

United States. Therefore, there's still a great room for improvement in China's dairy 

market with the continuous improvement in the future of people's living standards and 

the continuous pursuit of scientific nutrition, food and drinking. 

2)  China's Dairy Products Demand Continues to Grow 

From the perspective of main dairy products consumption, China's dairy 

industry has generally achieved rapid growth since 1990. In 1990, the consumption of 

major dairy products was 5.076 million tons and it was 39.792.7 million tons with a 

compound growth rate of 7.92% by 2017. Among them, liquid milk has always 

occupied the core position, but milk powder especially whole-fat milk powder 

increased significantly and its consumption proportion continues to expand. This is 

mainly because the whole-fat milk powder is a raw material for many dairy products 
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and the industrial consumption continues to increase with the expansion of the dairy 

market scale. 

From the perspective of liquid milk consumption, the consumption has 

increased about 27 times since 1980, increasing significantly from 1.367 million tons 

in 1980 to 39.43 million tons in 2018 with a compound growth rate of 9.25%. In 

combination of economic growth, the per capita GDP has been continuously increased 

from $317.88 in 1990 to $8,123.18, which is an important driving force for the growth 

of liquid milk consumption. To be specific, before 1996, due to the low raw milk 

production and limited transportation technology and other markets, liquid milk 

consumption rose slowly, basically in line with the per capita GDP growth. In 1996, 

the introduction of the package and the upgrading of sterilization technology opened 

the national milk market, the previously undeveloped market demand was released. 

And the liquid milk consumption reached 36,292,000 tons in 2007. From 1996 to 2007, 

per capita GDP increased from USD 709.4 to USD 2695.36 with a compound growth 

rate of 12.90%. The liquid milk also showed the rapid growth and consumption 

increased by 28.943 million tons with the compound growth rate of 15.63%. However, 

after the outbreak of melamine incident in 2008, liquid milk consumption fell to 29.618 

million tons in 2009 down 9.66% compared with 2007 and China's dairy industry was 

hit hardly. However, the dairy industry began to return to the fast track of development 

in 2010 and the consumption reached 39.485 million tons in 2015 with the 

implementation of a series of measures to enhance consumer confidence and the strong 

promotion of per capita GDP of 12.09%. And the compound growth rate of liquid milk 

consumption from 2010 to 2015 was 5.28%. The per capita GDP growth rate slowed 

down from 2015 to 2018, the per capita GDP growth rate slowed down and the 

consumption of liquid milk fell by 55 tons to 39.43 million tons mainly related to the 

upgrading and adjustment of product structure under the background of the current 

consumption upgrading and the consumption of liquid milk fell by 55 tons to 39.43 

million tons mainly related to the upgrading and adjustment of product structure under 

the background of the current consumption upgrading. 
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Figure 1.7  Sales in the Dairy Products Segment 

Source:  Public Collation (2020). 

 

China's per capita dairy consumption is about 22.88 kilograms. In the 

consumption structure of liquid milk, pasteurized milk accounted for 10%, ultra-high 

temperature sterilization milk (also known as normal temperature milk, UHT milk) 

accounted for 40.6%, fermented milk accounted for 21.3% and modulation milk 

accounted for 28.1%. In terms of the consumption structure of dairy products, China’s 

structure differs greatly from that of the United States, Asia and the Middle East and its 

consumers prefer liquid milk and milk powder with the very small cheese consumption 

in China. 
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Figure 1.8  Per Capita Consumption of Dairy Products in China, the United States and 

Japan 

Source:  National Statistics Bureau of Data Public Collation (2019). 

 

China's per capita dairy consumption is about 22.88 kilograms. In the 

consumption structure of liquid milk, pasteurized milk accounted for 10%, ultra-high 

temperature sterilization milk (also known as normal temperature milk, UHT milk) 

accounted for 40.6%, fermented milk accounted for 21.3% and modulation milk 

accounted for 28.1%. In terms of the consumption structure of dairy products, China’s 

structure differs greatly from that of the United States, Asia and the Middle East, 

consumers prefer liquid milk and milk powder, and the cheese consumption is very 

small in China. 

In terms of liquid milk structure, its consumption has grown brightly 

since yogurt entered the Chinese market in 2000. The per capita consumption has 

increased significantly from 3.17 kg in 2012 to 3.43 kg in 2017 with a compound 

growth rate of 1.59%. With the high growth, the proportion of yogurt in liquid milk 

consumption has also continued to increase with over 35% in 2017 and there is a trend 

to further replace the milk share. The performance of the white dairy industry was 

relatively strong in the same period. In the golden decade of 1996-2008, the rapid 
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growth dividend brought by the packaging technology innovation was dominated by 

the rapid volume of the basic “white milk”. With the upgrading of consumption, high-

end white milk such as organic milk has gradually made efforts since its launch. The 

sales scale has increased from 2.667 billion yuan in 2011 to 11.726 billion yuan in 2016 

with a compound growth rate of 34.47%. The consumption upgrading also benefit to 

pasteurized fresh milk, which rose from 1.776,800 tons in 2012 to 2.29,600 tons in 2017 

and the compound growth rate reached 5.27%. 

 

 

Figure 1.9  China's Liquid Milk Consumption Structure 

Source:  National Statistics Bureau of Data Public Collation (2019). 

 

Fresh milk prices show a volatile upward trend in China. The years 

1991-2007 was the period of rapid development of dairy industry. With the 

development of dairy industry, the demand for fresh milk continued to increase and the 

price of fresh milk also increased. In 2008, the dairy milk industry was hit hardly due 

to the melamine milk powder incident and the price of fresh milk fell sharply. After the 

toxic milk powder incident, free-range farmers quit the market, breeding turned to scale 

standardization, the dairy industry rectified and recovered and consumer confidence 

gradually recovered with the introduction of relevant policies and the structural reform 

of the supply side. The price of fresh milk began to grow in a new round of growth after 
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2018 and the price of fresh milk was about 3461.15 yuan per ton in 2018 compared 

with 2890.58 yuan per ton in 2010 and the compound growth rate of 2.28%. Dairy 

product prices also showed a growing trend, but the growth rate has slowed down. 

Taking the price of yogurt as an example, the yogurt price was about 9.79 yuan / kg in 

2019 and the yogurt price was about 14.38 yuan / kg in 2018 with a compound growth 

rate of 4.36%, yogurt prices rose sharply from 2009 to 2011 in the price growth and 

then the growth rate decreased. And yogurt prices rose 0.49% in 2018. 

 

Fresh milk price Price growth rate

 

Figure 1.10  Price Situation of Fresh Milk in China 

Source:  National Statistics Bureau of Data Public Collation (2019). 

 

In the post-epidemic period, the improvement of health and nutrition 

awareness combined with the traditional consumption season are approaching, and the 

dairy demand is brightly expected to continue. And in recent years, the continuous 

decline of the dairy cow stock and the dairy cow heat stress caused by the summer high 

temperature make the raw milk supply still closely balanced and the raw milk is 

predicted to enter the price increase cycle. Referring to historical experience and in the 

stage of raw milk price increasing, the gross profit margin of milk enterprises is under 

pressure, prompting the industry purchase and gift promotion to be weakened, but the 
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profitability of the head enterprises is instead improved and it is expected that the profit 

elasticity of the head enterprises is expected to continue to be reflected. 

3)  Processing Situation of China's Dairy Industry 

There are 563 enterprises entered the statistical scope in January to 

September 2020, 1 less than the data from January to August, among which, there are 

140 loss-making enterprises, 3 less than the data from January to August with a loss 

ratio of 24.9%. From January to September 2020, the main business revenue of dairy 

enterprises above designated size was 312.008 billion yuan up 6.82% year on year and 

the total profit was 22.359 billion yuan down 13.63% year on year. Compared with the 

previous period of data, the growth rate of main business income and main business 

cost all expanded, the revenue growth grew higher than cost growth and operating 

expenses growth decreased, and total profit decline has reduced by 5.68 percentage 

points again. The sales margin for January to September was 7.17%, increasing 0.17 

percentage points from the data of January to August. 

 

Table 1.2  Economic Indexes of China's Dairy Processing Industry from January to 

September 2020 

Indicators January-

September 

Year-on-

year 

January-

August 

year-on-

year 

January-

July year-

on-year 

January-

June 

year-on-

year 

January-

May 

year-on-

year 

Number of 

Enterprises 

563 - - - - - 

Number of 

Loss-making 

Enterprises 

140 - - - - - 

Total Loss of 

Loss-making 

Enterprises  

18.13 8.42% 24.33% 31.05% 33.17% 51.89% 

Main Business 

Revenue 

3120.08 6.82% 5.71% 5.9% 4.43% 3.42% 

Main Business 

Cost 

2418.49 7.13% 6.04% 6.18% 4.84% 4.06% 
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Indicators January-

September 

Year-on-

year 

January-

August 

year-on-

year 

January-

July year-

on-year 

January-

June 

year-on-

year 

January-

May 

year-on-

year 

Business 

Expenses 

385.92 4.41% 4.66% 6.14% 5.52% 2.12% 

Management 

Expenses 

80.23 -2.77% -4.07% -4.94% -6.18% -7.47% 

Financial 

Expenses  

-2.55 -249.07% -161.23% -347.43% -317.43% -208.56% 

Total Profit  223.59 -13.63% -19.31% -24.74% -29.86% -31.53% 

Total Assets 4047.93 17.43% 16.68% 18.05% 18.84% 18.83% 

Total Liabilities 2299.89 23.42% 23.07% 24.97% 24.97% 26.59% 

 

Source:  The National Bureau of Statistics Data Public Collation and Zhiyan 

Consultation (2019). 

 

Data from the Forecast Report on Operation Dynamics and Investment 

Trend of China Dairy Industry in 2021-2027 released by Zhiyan Consulting show that: 

In 2019, the operating income of Yili Shares was 90 billion yuan with an increase of 11 

billion yuan over the previous year and up 13.97% year on year; the operating revenue 

of Bright Dairy was 22.6 billion yuan with an increase of 1.6 billion yuan from the 

previous year in 2019 and up 7.52% year on year; the operating revenue of Inm Food 

was 1.997 billion yuan in 2019 with an increase of 242 million yuan from the previous 

year and up 13.8% year on year. 
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Figure 1.11  Revenue Situation of China’s Major Dairy Enterprises 

Source:  The Company's Financial Annual Report and Zhiyan Consulting Report 

(2021). 

 

In 2019, the operating profit of Yili Shares was 8.28 billion yuan, 

increasing 589 million yuan from last year and 7.66% year on year; the operating 

income of Bright Dairy was 1.134 billion yuan, increasing 255 million yuan from last 

year in 2019 and 29.1% year on year; the operating revenue of Inm Food was 220 

million yuan with an increase of 25 million yuan from the last year and 13.03% year on 

year. 
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Figure 1.12  Profit Situation of China’s Major Dairy Enterprises in 2017-2019 

Source:  The Company's Financial Annual Report and Zhiyan Consulting Report 

(2021). 

 

1.2.2 Distribution Situation of China’s Dairy Industry 

1)  Regional Distribution Situation of China’s Liquid Milk Production 

In China, residents mainly consume liquid milk with the relatively large 

demand of liquid milk. The production reached 21.5095 million tons in the only 10 

months of 2020. Due to consumers’ preference for liquid milk and the limited 

construction of milk source base, the supply of liquid milk cannot meet consumers' 

demand for liquid milk. 

In terms of liquid milk production, the production reached 21,509,500 

tons in the only 10 months of 2020 and it increased by 3.32% from the previous year. 

Among them, Hebei's production was 2.896,8 million tons, down by 2.50% compared 

with the previous year and with 13.47% of the total production. Inner Mongolia's 

production was 2.625,6 million tons, up 9.18% and with 12.21% of the total production. 

Shandong's production was 1.707,800 tons, down by 6.08% from the previous year and 

with 7.94% of the total production. In addition, the dairy production in various 

provinces has changed with Hunan entering the top 10 and Shaanxi withdrew in the 

first 10 months of 2020. 

71.16

11.01
1.59 1.02

76.91

8.79
1.95 1.09

82.8

11.34
2.2 0.79

0

20

40

60

80

100

Erie shares Bright dairy Yiming food industry Panda dairy

Profit of China's main dairy enterprises from 2017 to 2019

In 2017 In 2018 In 2019



 21 

 

Figure 1.13  Distribution Situation of China’s Main Producing Area of Dairy Products 

Source:  National Statistics Bureau of Data Public Collation (2021). 

 

Further statistics found that among the top 10 provinces in liquid milk 

production from January to September 2020, there are 4 provinces increased year-on-

year with a total of 13.039 million tons and increasing 0.75% year on year, accounting 

for 68.43% of the national total production. Hebei's production was 2.579,3 million tons 

decreasing by 3.15% year on year, accounting for 13.54% of China's total production 

and ranking first in China. The total output of ten provinces in September was 1.6005 

million tons, increasing 10.71% year on year and accounting for 66.19% of the total 

production in September, Hebei's production was 316,000 tons, increasing 7.15% year 

on year, accounting for 13.07% and ranking first in China. 
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Table 1.3  Regional Distribution Situation of China's Dairy Products and Liquid Milk 

Industry 

District September (ten 

thousand tons) 

Year-on-

year (%) 

(%) 

Share 

(%) 

January-

September (ten 

thousand tons) 

Year-on-

year (%) 

(%) 

Share 

(%) 

Hebei 31.6 7.15% 13.07% 257.93 -3.15% 13.54% 

Inner Mongolia 26.91 5.84% 11.13% 235.03 20.33% 12.33% 

Heilongjiang 12.67 8.79% 5.24% 87.76 -10.28% 4.61% 

Jiangsu 11.56 15.3% 4.78% 83.41 4.77% 4.38% 

Anhui 11.09 5.91% 4.58% 93.78 -1.33% 4.92% 

Shandong 17.82 0.88% 7.37% 154.55 -7.94% 8.11% 

Henan 14.4 21.21% 5.96% 136.71 -5.5% 7.17% 

Sichuan 10.21 20% 4.22% 78.13 -8.65% 4.1% 

Shaanxi 10.19 24.37% 4.22% 73.87 6.38% 3.88% 

Ningxia 13.61 20.81% 5.63% 102.73 10.99% 5.39% 

Total Main 

Production 

Provinces 

160.05 10.71% 66.19% 1303.9 0.75% 68.43% 

National Total 

Production 

241.81 11.82% 100% 1905.54 1.6% 100% 

 

Source:  Collation of China Food Industry Association and Zhiyan Consultation 

(2021). 

 

2)  Distribution Situation of China's Dry Dairy Products Production 

From January to September 2020, the national production of dry dairy products was 

1.3209 million tons, decreasing 5.33% year on year, among which the production in 

September was 158,800 tons, increasing 6.70% year on year. Among the top 10 dry 

dairy production provinces from January to September 2020, there are five provinces 

with positive and negative year-on-year growth with a total production of 1.056,500 

tons, decreasing 6.99% year on year and accounting for 79.98% of China's total 

production. Heilongjiang had the highest production with 296,500 tons, decreasing 

3.81% year on year and accounting for 22.45% of China's total production. The total 

production of 10 provinces in September was 124,600 tons, increasing 4.84% year on 

year and accounting for 78.46% of the total production in September. The production 
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of Heilongjiang was 34,400 tons, increasing 34.62% year on year and accounting for 

21.67%. 

 

Table 1.4  Regional Distribution Situation of China's Dry Dairy Products 

Region September 

(ten thousand 

tons) 

Year-on-

year (%) 

Share 

(%) 

January-

September (ten 

thousand tons) 

Year-on-

year (%) 

(%) 

Share 

Tianjin 0.88 23.25% 5.51% 6.61 -5.51% 5.01% 

Hebei 0.64 -29.26% 4.01% 8.26 9.98% 6.25% 

Inner 

Mongolia 

1.6 12.05% 10.07% 13.19 5.53% 9.98% 

Heilongjiang 3.44 34.62% 21.67% 29.65 -3.81% 22.45% 

Shandong 1.15 32.1% 7.26% 8.96 13.98% 6.78% 

Hubei 0.95 -11.73% 6.01% 7.32 -13.08% 5.54% 

Guangdong 1.07 -14.86% 6.72% 10.27 -13.51% 7.77% 

Sichuan 1 27.37% 6.26% 8.09 23.37% 6.12% 

Shaanxi 1.47 -30.62% 9.26% 9.88 -45.76% 7.48% 

Ningxia 0.27 46.54% 1.68% 3.43 21.1% 2.6% 

Total Main 

Production 

Provinces 

12.46 4.84% 78.46% 105.65 -6.99% 79.98% 

National 

Total 

Production 

15.88 6.7% 100% 132.09 -5.33% 100% 

 

Source:  China Food Industry Association (2021). 

 

3)  Distribution Situation of China's Milk Powder Production  

From January to September 2020, the national production of milk 

powder was 733,900 tons, down 6.98% year on year, among which the production in 

September was 86,600 tons, up 10.76% year on year. Among the top six provinces of 

milk powder production from January to September 2020, there are three provinces 

each had positive and negative growth year on year, and the six provinces totaled 

598,200 tons, down 8.19% year on year, accounting for 81.51% of the national total 

production, Heilongjiang province ranks first in production, with 289,100 tons, up 
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6.66% year on year, accounting for 39.39% of the total production. The total production 

of the six provinces was 71,700 tons in September, up 12.74% year on year, and 

accounting for 82.76% of the total production in September. 

 

Table 1.5  Regional Distribution Situation of China's Milk Powder Production 

Provinces September 

(ten thousand 

tons) 

Year-on-

year (%) 

Share (%) January-

September (ten 

thousand tons) 

 

Year-on-

year (%) 

Share 

(%) 

Hebei 0.63 -25.56% 7.27% 7.99 8.32% 10.89% 

Inner 

Mongolia 

0.81 32.98% 9.4% 6.5 16.64% 8.86% 

Heilongjiang 3.43 54.34% 39.57% 28.91 6.66% 39.39% 

Jiangsu 0.57 67.78% 6.61% 3.82 -9.74% 5.2% 

Shandong 0.3 5.96% 3.45% 3 -1.02% 4.09% 

Shaanxi 1.42 -30.69% 16.45% 9.6 -46.19% 13.08% 

Total Main 

Production 

Provinces 

7.17 12.74% 82.76% 59.82 -8.19% 81.51% 

National 

Total 

Production 

8.66 10.76% 100% 73.39 -6.98% 100% 

 

Source:  Collation of China Food Industry Association and Zhiyan Consultation 

(2021). 

 

Since the beginning of the reform and opening up in 1978, the number 

of dairy cows in stock in China has increased significantly, growing rapidly from 47 

0,000 in 1979 to 11.08 million in 2005. Meanwhile, dairy breeding technologies have 

been updated constantly, the growth rate of the number of China’s dairy cows in stock 

slowed down after 2015 and the number of dairy cows in stock showed a declining 

trend at a turning point in 2016. The Department of Agriculture of United States 

counted that there are about 14 million dairy cows in China in 2018. 
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It can be learned from Figure 1.13 that China's cow stock broke through 

the lowest level in 2018, and the stock of cows and the price of dairy products also 

increased in later years to a certain extent. 

 

 

Figure 1.14  China’s Dairy Cow Stock in 2015-2019 

Source:  National Statistics Bureau of Data Public Collation (2021). 

 

China’s milk production bases is mainly concentrated in northern China 

especially in Heilongjiang, Inner Mongolia, Xinjiang, Hebei and other places, the 

number of cows has exceeded 1 million, which can basically meet the demand for milk 

source in northern China. From the perspective of feeding mode, China has established 

many dairy cow breeding bases with a relatively large scale. It adopts the management 

mode of enterprise for the management of dairy cow breeding base. The dairy stock of 

major dairy breeding bases achieved rapid development from 2017 to 2019 with an 

increase of 8.3%, while the production of raw milk was also growing rapidly. In order 

to effectively improve the development of dairy cow breeding base and the increase of 

milk production, more dairy enterprises have established close cooperation with the 

major breeding bases and the ratio of correlation is also increasing, for example, 
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Mengniu Dairy has controlled modern animal husbandry in the process of development 

and achieved mutual development and progress. 
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Figure 1.15  Regional Distribution Situation of the Number of China's Dairy Cows 

Source:  National Statistics Bureau of Data Public Collation (2021). 

 

From the perspective of feeding mode, China has established many dairy 

cow breeding bases with a relatively large scale, adopting the management mode of 

enterprise for the management of dairy cow breeding base. The dairy stock of major 

dairy breeding bases achieved rapid development from 2017 to 2019 with an increase 

of 8.3%, while the production of raw milk was also growing rapidly. In order to 

effectively improve the development of dairy cow breeding base and the increase of 

milk production, more dairy enterprises have established close cooperation with the 

major breeding bases and the ratio of correlation is also increasing. For example, 
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Mengniu Dairy has controlled modern animal husbandry in the process of development 

and achieved mutual development and progress. 
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Figure 1.16  Regional Distribution Situation of China’s Large Dairy Breeding 

Enterprises 

Source:  National Statistics Bureau of Data Public Collation (2021). 

 

4) The Concentration Ratio of China's Dairy Industry Continues to 

Increase 

At the industrial level, the concentration ratio of China's dairy industry 

continues to improve after years of development, showing a stable double-oligopoly 

pattern. Industrial concentration ratio (Concentration Ratio, abbreviated as CR2) has 

increased from 34.4% in 2012 to 48% in 2020. 
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Figure 1.17  The Evolution of the Concentration Ratio of China’s Dairy Industry 

Source:  National Statistics Bureau of Data Public Collation (2021). 

 

At the enterprise level, the market share of leading dairy enterprises has 

increased rapidly. According to Euromonitor, the concentration ratio of leading dairy 

enterprises increased rapidly at this stage and the industrial CR2 increased from 37.4% 

in 2010 to 39% in 2016. Among them, Yili's market share increased from 17.5% in 

2010 to 22.4% in 2016 and Mengniu Dairy maintained the leading position in the 

dairy industry until 2010. Yili Shares became the first dairy enterprise in China after 

2011 again and continued to maintain the leading position. 

 

 

Figure 1.18  Concentration Ratio Situation of China’s Dairy Enterprises 

Source:  National Statistics Bureau of Data Public Collation (2021). 
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In terms of competitive pattern, China's dairy production and sales had 

the lowest point in history in 2018 mainly for the occurrence of food safety events and 

the large dairy enterprises recovered to rapid growth due to their strong ability to resist 

risk. In the next three years, small and medium-sized enterprises were under pressure 

to withdraw and the industry concentration ratio continued to increase. The number of 

domestic scale dairy enterprises also dropped from 815 in 2008 to 623 in 2016 and the 

total market share of the top three dairy enterprises rose sharply to a peak of 46.6%. 

After increasing the reform of the dairy industry, the development of dairy enterprises 

achieved steady development after 2011. However, the development rate slowed down 

and the market share grew to 50.2% until after 2018 compared with before 2008. Yili, 

Mengniu and Guangming accounted for 23.6%, 22.4% and 4.2% respectively, ranking 

among the top three market share and followed by Yangyuan share 5.5% and Wangzai 

4.3%. Nestle, Wahaha, Sanyuan and Coconut trees also have a place, but they are far 

from comparable with the two leaders. Overall, the industry double leading model tends 

to be stable. 
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Figure 1.19  Market Distribution Situation of China’s Dairy Enterprises 

Source:  National Statistics Bureau of Data Public Collation (2021). 
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Based on the statistics of the operation data of Yili, Mengniu, 

Guangming, New Dairy, Feihe, Sanyuan, Yantang, Tianrun and Miaoke Landuo in the 

first half of 2020, it is found that: In the first half of the year, the nine companies 

achieved a total revenue of 114.359 billion yuan, up 3.10% year on year and with an 

attributable net profit of 8.156 billion yuan, down 3.04% year on year. With the 

gradual stability of the epidemic and driven by consumer awareness of pursuing health 

and nutrition in the post-epidemic period, the demand for dairy products picked up 

and combined with channels supplemented for inventory and the revenue end of the 

Q2 major enterprises showed a strong rebound. Meanwhile, due to the Q1 enterprises 

vigorously promote sales to help the channel destocking, Q2 channel inventory returns 

to normal and enterprises correspondingly reduce the expenses and adjust the product 

structure to the high-end migration, resulting in the profit growth significantly exceeds 

the revenue growth. 

 

Table 1.6  Performance Situation of Listed Dairy Enterprises in the First Half of 2020 

Revenue Attributable net profit Net profit

Yili Shares

Mengniu 

Bright Dairy

New Dairy

Flying crane

Sanyuan 

Yantang 

Tianrun Dairy

Micolanto

Total  

 

Note:  Wind, Shanghai Securities Research Institute (Year). 

 

1.2.3 Situation of Key Producing Areas of China’s Dairy Products 

In order to achieve the rapid development, China's dairy industry has 

comprehensively improved the quality of milk sources, production processes and 

production technologies to make the competitiveness of China's dairy industry 

continuously enhanced, and China is moving from a big product industry to a strong 

product industry country. China has natural advantages in the production of dairy 
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products, covering the relatively wide area and the mild climate, and suitable for the 

development of animal husbandry. China's milk source production base is mainly 

concentrated in northern China and the dairy cow production bases in each region have 

their own characteristics and advantages, which has contributed great strength to the 

rapid development of China's dairy industry. The main milk source production bases 

mainly include the following regions: 

1)  Inner Mongolia Producing Area 

Inner Mongolia is located in the northern region of the country with a 

relatively large area. More importantly, it has the vast grasslands, providing convenient 

conditions for the breeding of dairy cows. Dairy production industry is the 

advantageous industry of Inner Mongolia. With its advantages in dairy cow breeding, 

Inner Mongolia has vigorously developed and built a milk source production base, and 

formed a huge production scale. Each milk source production base has strengthened 

mutual cooperation, actively responded to the call of the country, and carried out the 

development plan to revitalize the dairy industry, and the number of dairy cows in Inner 

Mongolia was growing, producing up to 5 million tons of milk in 2019. The number of 

dairy in stock in the first quarter alone reached 1.253 million and milk production 

reached 3.261 million tons in 2020. The main business income of large dairy production 

enterprises is 93.47 billion yuan, representing nearly half of the income of animal 

husbandry. The main dairy products in Inner Mongolia are Yili and Mengniu that have 

strong development strength and have been in the leading position in the production 

and sales of the national dairy industry. Meanwhile, its products have been exported to 

various countries and regions in the world with strong market competitiveness. It is the 

pillar industry of China's dairy industry and has contributed great strength to the 

development of China's national economy, and the development of dairy industry has 

become a landmark industry of the development of Inner Mongolia Autonomous 

Region. Inner Mongolia autonomous region under the guidance of national policy gives 

full play to its advantages in dairy production and processing, has invested a lot of 

money in the construction of milk base and makes the dairy industry to achieve more 

rapid development and realize the mutual integration between industrial structure 

through the dairy industry revitalization developed the economic development of Inner 

Mongolia autonomous region. Figure 4 is the distribution and development of large 
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dairy cow breeding enterprises in various districts of China and Inner Mongolia 

Autonomous Region occupies a large proportion in dairy breeding.  

According to the actual situation of the development, geographical 

location and topographic characteristics of the allied cities, the comprehensive plan has 

been made for the construction of the milk source base and established milk source 

production bases mainly in Hulun Buir and Xilingol. In order to ensure the quality of 

the milk source, the animal husbandry industry is established with the improved feed, 

so as to promote the development of the milk source base and provide high-quality milk 

source for the production of dairy products. Inner Mongolia Autonomous Region has 

realized the development of enterprise clusters, established dairy production and 

processing industries in all regions of the country and perfect pastures, and realized the 

integrated management of planting and breeding. Since Hulun Buir, Xilingol and other 

regions have world-famous grassland with strong characteristics in dairy cow breeding, 

Inner Mongolia taking these two regions as the center has established manual 

workshops and small scale but strong development strength of dairy production 

enterprises. In the development of national dairy products, it has been trusted by 

consumers, the demand for national dairy products is increasing year by year, and large, 

medium and small enterprises have realized the integrated development mode. Under 

the premise of government policies and regulations, Inner Mongolia Autonomous 

Region has issued a series of relevant policies according to the actual situation of its 

own development, so as to further achieve the goal of the revitalization and 

development of the dairy industry, whose contents are mainly the measures to revitalize 

the development of the dairy industry, the guiding opinions, the plan to carry out the 

development of the dairy industry, the development of national traditional dairy 

products, etc., pointing out the direction for the development of the dairy industry in 

Inner Mongolia, so that the dairy industry in Inner Mongolia can reach the new height. 

2)  Ningxia Producing Area 

In the process of development, Ningxia area revitalizes the dairy 

industry plan as the goal of work, formulates the dairy industry development plan, 2020 

dairy cow stock increase significantly, an increase of 136,800 and 31.3%. In the 

construction of the milk source base, the Ningxia producing area has put forward new 

requirements for the breeding mode and the feed of dairy cows, which makes the milk 
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production in Ningxia District constantly increasing. Ningxia attaches great importance 

to the development of the dairy industry, takes the dairy industry as the focus of the 

government work and gives more policies and financial supports to the dairy production 

and processing. With the strong support of the government, the dairy industry has 

achieved the rapid development and the breeding scale of dairy cows is expanding 

constantly. The annual production of each cow is up to 9000 kg. The production scale 

of dairy cows and the milk source production in Ningxia area are in the leading position 

of the country, which has effectively promoted the economic development and progress 

of Ningxia area. 

In order to achieve more rapid developments, Ningxia areas have made 

further plans for the next development of the dairy industry to establish a standardized 

production and management mode, improve the production of breeding, optimize the 

quality of milk and realize the business goal of green development for making the 

Ningxia area’s dairy competitiveness in the industry in continuous enhancement to 

realize the rapid development of dairy industry. 

3)  Guangxi Producing Area 

The scale of buffalo breeding in Guangxi Province is relatively large and 

it is the advantageous industry in Guangxi Province. It will be a large amount of funds 

invested in the expansion of the scale of buffalo breeding and the continuous 

improvement of buffalo varieties, making the milk production of buffalo growing year 

by year. In 2020, milk produced by buffaloes generated revenue of 5 billion yuan. There 

are many buffalo varieties in Guangxi province and some of the buffalo varieties are 

imported from abroad. Meanwhile, Guangxi Province has also established a buffalo 

breeding and cultivation base for buffalo breeding and cultivation to make the breeding 

speed of buffalo constantly accelerate, and the constantly increasing production of 

buffalo milk meets the basic requirements of local residents, which is currently the 

largest buffalo milk production base. In order to master the more advanced buffalo 

cultivation technologies, Guangxi Provincial Government has invested in the 

establishment of a special scientific research institution to carry out research and 

development work and has made important achievements in the field of buffalo 

breeding technologies, and the number of buffalo milk processing enterprises in 
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Guangxi province is also increasing and making a great contribution to the economic 

development of Guangxi province. 

Next step, Guangxi province will formulate a comprehensive work plan, 

construct the perfect industrial chain, strengthen the technical guidance of milk 

production enterprises, establish the integrated operation and management model in the 

form of milk buffalo family pasture, cooperatives, etc., constantly expand the 

development scale of buffalo milk industry and establish a good brand image to realize 

the rapid development of water milk production enterprises. 

4)  Heilongjiang Producing Area 

Heilongjiang is vast in territory and abundant in resources, whose 

geographical location and climate are suitable for dairy cow breeding with the 

reputation of golden milk warehouse and the dairy industry is the advantageous industry 

of Heilongjiang. According to its good geographical location, Heilongjiang constantly 

develops and improves the breeding technology, and the process of production and 

processing is also constantly developing for making the milk source of Heilongjiang 

with good quality. After the national quality supervision and administration department 

passes the strict technical standard testing, some dairy production enterprises in 

Heilongjiang area are positioned as green production enterprises with the relatively high 

quality of the products. After years of policy cultivation, the dairy production 

enterprises in Heilongjiang are increasing and many well-known dairy production 

enterprises are coming from Heilongjiang. Meanwhile, more large dairy manufacturers 

have also set up dairy cow breeding bases in Heilongjiang Province. 

This section mainly expounds the development current situation of 

China's dairy industry from three dimensions of China's dairy market situation, 

distribution situation of dairy industry and key producing areas situation of dairy 

products. The analysis shows that the supply market of dairy products in China is stable 

and rising, the demand of dairy products market continues to increase, the distribution 

concentration ratio of dairy products industry continues to improve and the 

differentiated development pattern of key production areas of dairy products has 

initially formed. 



 35 

1.3 Research Gaps 

Different from the existing literature, this thesis will focus on the research on 

the influencing factors problems of Chinese dairy industry distribution through 

empirical research methods and this thesis tries to fill the following research gaps: 

Firstly, it is conducive to perfect the empirical and theoretical research problems 

of industrial distribution of industrial distribution and enrich the empirical and 

theoretical research problems of the industrial distribution by taking innovations of the 

industrial distribution as the explained variable. This thesis can fill the gap of research 

on the relationship between industrial resources, industrial technology, and industrial 

scale on industrial distribution. Most of the existing literature studies take industrial 

distribution as an explanatory variable, focusing on the impact of industrial distribution 

on social and economic related indicators. Few literature takes the industry distribution 

as the explained variable to explore the related problems affecting the pre-factors of the 

industrial distribution. Therefore, the research conclusion of this thesis is conducive to 

revealing the influence of industrial resources, industrial technology, and industrial 

scale on the industry distribution. The work can improve and enrich the theoretical 

problems of industrial distribution. 

Secondly, it is to test the moderating role of industrial policies in on the 

industrial distribution. It fills the gap in the research on the moderating effect of 

industrial policy on industrial distribution. Different from the existing researches, this 

thesis focuses on the segmentation of China’s dairy industry, integrates industrial policy 

into the empirical model and discusses the moderating effect of the influence path of 

industrial policy on the industrial distribution through hierarchical regression methods. 

 

1.4 Research Questions 

In recent years, the scale of China's dairy industry has been expanding, the 

industrial resources elements continue to gather and the application level of industrial 

technology continues to improve. According to the data from China Dairy Association, 

the proportion of large-scale breeding with more than 100 heads in China reached 64% 

in 2019 with an increase of 15.7 percentage points from 2015. The national yield per 
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unit area in Holstein reached 7.8 tons with an increase of 1.8 tons over 2015. Large-

scale milking realizes the 100% mechanized milking. There are 565 dairy enterprises 

above designated size and down 73 compared with 2015. 

However, how to rely on the advantages of industrial scale, industrial resources, 

industrial technology and other factors to promote the reasonable distribution of China's 

dairy industry and enhance the competitiveness of the dairy industry is an important 

theoretical problem to be solved to implement the strategies of China's "revitalization 

action of dairy industry”. Therefore, this thesis mainly addresses the following three 

problems: 

Q1. How is the development of China's dairy industry in recent years? 

Q2. Do China's dairy industry resources, industrial technology and 

industrial scale have a positive effect on the industry distribution? 

Q3. Do industrial policies have a role in moderating the distribution of 

China's dairy industry? 

 

1.5 Purpose and Significance of the Research 

1.5.1 Purposes of the Research 

This thesis focuses on the influence factors of China’s dairy industry 

distribution, analyzes the development situation of dairy industry and builds an 

empirical measurement model based on the industrial distribution, the empirical 

measurement model based on industrial scale, industrial resources, industrial 

technology and industrial policy to empirically analyze the influence and driving factors 

of dairy industry distribution and explore the practice path to promote the reasonable 

distribution of domestic dairy industry. The research purpose of this thesis mainly has 

the following three aspects:  

1)  This thesis is to summarize and analyze development of China's dairy 

industry. 

2)  The thesis will test the influence of industrial resources, industrial 

technology, and industrial scale on the distribution of China's dairy industry through 

provincial panel data.  
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3)  This thesis attempts to test the moderating effect of industrial policies 

on the distribution of China's dairy industry. 

 

1.5.2 Research Significance 

This thesis will focus on exploring the influencing factors of the distribution of 

China's dairy industry, try to open the black box of China's dairy industry resources, 

industrial technology and industrial scale on the industry distribution. This thesis has 

the high theoretical and practical significance for improving the high-quality 

development of China's dairy industry. 

1)  Theoretical Significance 

The research of this thesis focuses on the pre-influencing factors of 

industrial distribution. Namely, industrial distribution is designed as an explanatory 

variable. The research results have a certain supplementary significance for the relevant 

theories of industrial distribution. The specific discussions are as follows: 

At present, the mainstream industrial development theory at home and 

abroad focuses on the correlation and external effect of the industry distribution as well 

as the economy of scale. Most of the research is to take industry distribution as an 

explanatory variable or a predependent variable to discuss the impact of industrial 

aggregation or industry distribution on social, economic or industrial growth. Few 

literature researches the development of industry distribution from the perspective of 

industrial resources, industrial technology, industrial scale and industrial policy as 

explanatory variables or antecedent variables especially the lack of regulatory effect of 

the discussion of the impact of industrial policy on the distribution of dairy industry. 

This study aims to build on previous academic research on the dairy 

industry (For example, Cheng, X., 2016; Cheng, C., 2017; Nanping, 2018), further 

explore the previous influence factories on the dairy industry distribution. This study is 

trying to reveal the influence relationship of the industrial resources, industrial 

technology and industrial scale on the industrial distribution, make potential 

contributions for further enrich and improve the relevant theory of industry distribution, 

the research has certain theoretical significance. This study is based on the classic 

theory such as the industrial development theory, industry distribution theory and 

economic geography theory, etc. combined with the practical experience of domestic 
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dairy industry development, discuss and analyze a series of industrial problems caused 

by the contradiction between supply and demand in the development of domestic dairy 

production enterprises, so as to enrich the basic theoretical of the space distribution of 

domestic dairy industry. 

2)  Practical Significance 

Based on the "revitalization of dairy industry" under the background of 

the era, this thesis focuses on the low market concentration ratio, low business 

performance and disorderly competition state in China's dairy industry, so as to solve 

the problems of insufficient scale, unreasonable distribution and other problems in the 

development of domestic dairy industry. It researched and analyzed the impacts of 

industrial resources, the industrial technology, industrial scale and industrial policies 

on the distribution of China’s dairy industry and put forward countermeasures and 

suggestions. The research conclusion has certain practical significance for optimizing 

the distribution of China's dairy industry, which is elaborated as follows: 

(1)  From the perspective of social and economic development: 

This thesis focuses on the research of dairy industry distribution, the analysis of factors 

affecting the dairy industry distribution, it enables to promote the reasonable 

distribution of dairy industry and promote the formation and development of industrial 

agglomeration area. Meanwhile, it is helpful to give play to industrial resources 

advantages, scale advantages, technical advantages and policy advantages. Moreover, 

it can provide reference experience for the transformation and upgrading of China’s 

dairy industry. The research results have certain practical guiding significance. 

(2)  From the perspective of the government system governance 

layer: The research conclusions are conducive to the government better play the 

leverage effects of industrial policies with the certain significance in promoting the 

economic development of local dairy industry, but also for the government and relevant 

departments reasonable regional dairy industry development plans and policy guidance 

to provide consult and reference. It is conducive to the government to better promote 

the high-quality development of dairy industry. 
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1.6 Research Methods 

The method of combining theoretical research and empirical research will be 

adopted in this thesis. 

Literature research method. By sorting out the literature and combining 

with relevant theories, the internal logical relationship among industrial scale, industrial 

technology, industrial resources and industry distribution is analyzed. Then, based on 

theoretical analysis, an empirical model can be constructed. 

Empirical research method. industry distribution indicators such as 

location entropy, market concentration rate and production area concentration will be 

calculated through statistical analysis methods. Econometric methods and panel 

regression models will be used to analyze empirical models. Hausman test is used to 

select the fixed effects model. In order to further enhance the reliability of the 

conclusions, the mixed effects model and the random effects model were selected to 

perform regression analysis again. To having a better simulation effect, the instrumental 

variable method is used to reduce sample selection bias and alleviate the "self-selection" 

problem caused by the OLS in the past influencing research valuation techniques. The 

hierarchical analysis will be used to test the moderating effect.  

 

1.7 Research Framework  

Focusing on the key research issues, this thesis plans to analyze the impact on 

the dairy industry distribution from four aspects: industrial resources, industrial 

technology, industrial scale and industrial policy. The main content and the framework 

of this research are shown in Figures 1.20. The contents are arranged as follows: 
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Figure 1.20  Research Framework 

 

Chapter 1: The Introduction Part. This part is composed of eight small 

parts: The first small part analyzes the background of China’s dairy industry; the second 

small part expounds the development status of China's dairy industry; the third part 

presents the research issue of this thesis; the fourth part extracts the theoretical and 

practical significance of this research based on the problems researched in this thesis; 

the fifth part expounds the research ideas, the research methods used and the technical 

route; the sixth part discusses the main contents and the thesis structure of this research; 

the seventh part defines the main variables involved in the research. 
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Chapter 2: Literature Review and Model Assumptions. This chapter 

mainly analyzes and sorts out the influencing factors of the distribution of China’s dairy 

industry from five aspects: theoretical basis, literature review, variable measure, model 

assumption and concept model. In the theoretical basis section, firstly, the dairy 

industry, industry distribution, industrial scale, industrial resources, industrial 

technology, dairy industry distribution concept were defined respectively; secondly, the 

theory of industrial development and industrial spatial distribution were sorted out 

respectively. In terms of domestic and foreign literature review, it was combined with 

the research theme, respectively from the relevant documents of the four aspects: dairy 

industry development, dairy industry distribution mechanism and dairy industry 

distribution measurement and influence factors. Combined with the literature, the third 

part measures the variables involved in the empirical model of this thesis. In the fourth 

part, the relevant assumptions on the influence of industrial resources, industrial 

technology, industrial scale and industrial policies on industry distribution were putted 

forward; the fifth part putted forward the conceptual framework model of this research. 

Chapter 3: The empirical model method design of the distribution of 

China’s dairy industry affects. This part is developed in three parts, one introduces the 

measurement method of four dimensions of measurement industry distribution; the 

second is to explain the model data source and variable design; third, the model setting 

part is to introduce the panel data model, regression model, moderating effect model 

respectively; the fourth is to introduce the process of the empirical model analysis by 

Stata13. 

Chapter 4: Analysis of the empirical results of the influencing factors of 

China's dairy industry distribution. It includes several parts such as China's industry 

distribution measurement analysis, data descriptive statistical analysis, factor analysis, 

model correlation analysis, data test analysis, model regression analysis, model 

robustness analysis, empirical results analysis. 

Chapter 5: Research Conclusions and Outlook. This part mainly 

summarizes the main content of this thesis, expounds the theoretical value and practical 

value of this research results, and points out the shortcomings of this research and the 

direction of further in-depth research in the future, so as to provide suggestions for 

future relevant research. 
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1.8 Variables’ Definition 

According to the research theme of this thesis, the thesis will define the dairy 

industry, industry distribution, industrial resources, industrial technology, industrial 

scale and dairy industry distribution and other related concepts.  

1)  Dairy Products 

According to the production technology, the raw materials for producing 

dairy products are milk and sheep's milk, in according with the processing process, 

processing flows and production technology, the production of processing and finished 

products to the analysis, which usually can be divided into the following categories: 

liquid milk, milk powder, yogurt, cheese, etc. Among them, the liquid milk can be 

subdivided into milk and pasteurized milk; milk powder can be divided into child milk 

powder, pregnant milk powder, high calcium milk powder according to different food 

groups; milk fat commonly refers to dilute cream, etc. The focus of this thesis will be 

on the final products of dairy products combined with the research from the 

construction of milk source production base to procurement to production and 

processing, inspection, and finally extend to the dairy transportation, wholesale and 

retail follow-up social services. 

2)  Industrial Distribution 

In the process of development, a country has different industries. 

According to the characteristics of national development, it should determine the 

structure of the industry and realize the overall economic development. This is the 

industry distribution. A good industry distribution can effectively coordinate the 

relationship between industrial development, reasonable allocation and utilization of all 

kinds of resources, give full play to the role of superior industries, and drive the 

development of inferior industries, is a process of continuous adjustment and 

optimization (Li, & Li et al., 2008). The industry distribution of each country varies 

greatly. For the industry distribution, the country can give full play to its advantages of 

economic development and improve its international competitiveness. A good industry 

distribution can comprehensively develop the relationship between various industries 

and make reasonable arrangements for industries. It can concentrate on promoting the 
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development of advantageous industries, highlight key points according to the actual 

situation of national development and achieve rapid and stable economic development. 

The industry has reasonable spatial distribution and excellent industrial mechanism and 

means high-quality industry distribution, when the three indicators of industrial 

concentration, spatial Gini coefficient and spatial concentration index score high, the 

industrial distribution is reasonable (Zhou, 2009). To sum up, combined with the 

existing literature, this thesis selects the location entropy, the industrial concentration 

ratio, the origin concentration coefficient, etc., to analyze the industrial structure 

changes and development of the dairy production industry. 

3)  Industrial Resources 

Industrial resources refer to the various resource elements owned by the 

industrial operation including tangible resources and intangible resources. This kind of 

resources form an advantage over other regions in a certain time and region through the 

agglomeration effect, which is the location advantage. Generally speaking, industrial 

resources include the resources of all enterprises in the industry from the scope (Peng, 

Xiang, & Deng, 2010). 

4)  Industrial Technology 

In the process of dairy production, the advanced industrial technologies 

are needed to ensure the quality of products. In the process of this research, 

Kalmicheum (2002) believes that industrial technology mainly refers to the process of 

the creation and invention of new products and new processes. Yuan (2000) further 

summarized the contents of industrial technology in the process of research, believing 

that the development of industrial technology needs to form new products and new 

technology according to professional knowledge and continuous ideas, the 

development and progress of industrial technology can effectively promote the 

development of the industry and realize the coordinated development between 

industries. 
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5)  Industrial Scale 

Due to the increasing number of the number of enterprises in the 

industry, the development of the industry exceeds a certain quantity and quality, and 

the scale of the industry is formed. Industry scale is the content that the country and the 

government need to consider specifically in the process of formulating strategies 

(Tamime, 2008). 

6)  Industrial Policy 

Industrial policy is the sum of the policies and measures taken by the 

state to improve the industrial quality and adjust the industrial structure according to 

the internal requirements of the national economy. Because the market mechanism has 

a relatively weak adjustment of the industrial structure, the industrial structure and the 

related supply structure are also important economic variables of macroeconomic 

operation. Therefore, it must be regulated by national industrial policies (Kan, 2014).



 

 

CHAPTER 2 

 

LITERATURE REVIEW AND MODEL ASSUMPTIONS 

 

2.1 Theoretical Basis 

According to the research theme of this thesis, the main theories related to dairy 

industry distribution research were summarized, including industrial development 

theory, industrial agglomeration theory and market competition theory. Meanwhile, the 

variables involved in the model are measured and the model hypothesis and conceptual 

framework are put forward finally. 

 

2.1.1 Industrial Development Theory 

At the present stage, the mainstream industrial development theories at home 

and abroad include: industrial structure evolution theory, regional division of labor 

theory, industrial cluster theory, industrial integration theory, industrial transfer theory 

and development stage theory. 

1)  Industrial Structure Evolution Theory  

In the process of development, the country needs to carry out a 

comprehensive analysis of various industries, formulate a reasonable industry 

distribution and understand the industrial distribution, industrial development level and 

the interaction between industries. The change of industrial structure is closely related 

to economic development. With the development of the economy, the industrial 

development level gradually changes from low to high, the connection and influence 

between industries will also gradually evolve towards to the direction of complexity, 

and the improvement of the level of industrial development and the complexity of the 

influence between industries promote the industrial structure in the direction of 

rationalization. The theory of industrial structure was first put forward in the 17th 

century, he found in the monograph "Political Arithmetic" published by Petty, W. 
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(1962) that the differences and development stages of national income around the world 

were mainly due to the different industrial structure. Meanwhile, he also concluded that 

the national income presents agriculture-industry-business from small to large 

relationship. Then, it gradually began to show a series of classic industrial structure 

theory formed and evolved on its basis such as the Petty-C. Clark Theorem, the Simon 

Kuznets Rule and so on. 

(1)  Petty-C. Clark Theorem 

The Petty-C. Clark theorem was formed in 1940 by Colin Clark 

based on the description of the relationship between national income and labor mobility. 

The theory suggests that per capita income is the main reason guiding the flow of labor 

across industries, the proportion of labor force among different industries can also be 

used as an important indicators to measure the economic development level of a country 

and a region. Generally speaking, countries and regions with higher per capita income 

have a relatively small proportion of the agricultural labor population. On the contrary, 

the agricultural labor population accounts for a relatively high proportion. 

(2)  Simon Kuznets Rule 

On the basis of the Petty-C. Clark research, Simon Kuznets 

found that with the development of the economy, the proportion of agricultural sector 

income and labor population gradually declined and then the revenue and proportion of 

the industrial sector began to rise, becoming a major contributor to economic growth. 

The rule is very well explain the trends of the three industrial structure changes in major 

industrialized countries around the world during the process of economic development 

before the 1960s. But when these developed countries completed the industrialization, 

the proportion of the service industry began to grow rapidly beyond the industry, the 

so-called service economies have emerged, requires the rule to be further improved. 

The development of dairy industry has common and similar laws 

with the development of national or regional industries, and the development of the 

dairy industry also presents the flow of labor force and resources to the industrial 

departments with high added value. In the early stage, dairy products were mainly the 

use of raw milk. With the progress of technology, the use scene of dairy products in 

addition to fresh milk consumption and the development of downstream industries such 
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as dairy products deep processing and the coal industry gradually began to appear the 

flow of resource allocation. 

2)  Regional Division of Labor Theory    

Regional division of labor theory includes comparative advantage 

theory: Adam Smith's theory of comparative advantage and David Ricardo's theory of 

absolute advantage, Hecschel and Orlin's theory of production factor endowment, and 

on the basis of the theory of integrated trade by Paul Kruman puts forward the theory 

of regional trade division of labor. 

The theory of absolute advantage was formed in the 18th century and 

proposed by Adams Smith in his "Rich Country" in 1776. Adam Smith believed that 

different countries or regions had their own advantageous industries and industries. The 

theory of relative advantage was formed in the early 19th century. In 1817, David 

Ricardo proposed in the Principles of Political Economy and Taxation that the labor 

efficiency of products produced in different countries and regions is unequal and only 

when a country produce products with its own advantages can it gain benefits in the 

international division of labor and trade. Heckschel and Orlin's theory of production 

factor endowment believes that the factors of production determine the regional 

division of labor. If each region conducts relevant production according to its own 

resource factors and characteristics, it is in a favorable position. However, the theory 

does not consider the impact at the technical level, completely without the demand 

factors and the impact of international trade intervention. Subsequently, influenced by 

international trade theory, the theory of regional trade division of labor appeared is 

proposed by American economist Paul Crugman, and believes that the products 

involved in trade in different countries are not affected by the differences in production 

factor endowment, and more often develop specialization based on the income. 

Regional division of labor and trade theory believes that the professional 

degree of enterprises is the most important in the trade link rather than the enterprise 

scale, the degree of specialization improves the efficiency of enterprises and the simple 

blindly pursuit of scale maximization often lead to diminishing marginal benefits. 

Whether the development of dairy industry also has regional characteristics. At the 

present stage, due to the progress of technology and the rapid development of the 

transportation industry, the resource endowment is no longer the key factor restricting 
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the development of the industry. However, the development of relevant industries 

according to local conditions is the dairy industry must mainly consider in the future. 

For example, the choice of dairy deep processing technology path needs to be matched 

with the development of dairy industries in different regions. 

3)  Industrial Cluster Theory 

The now recognized theory of industrial cluster was founded in the 

1980s by Professor McPotter, a Harvard Business School scholar, and the connotation 

of this theory is that the related industries gather in a specific area to form effective 

market competition, reduce information exchange and logistics cost, and then form 

scale benefit, which is a new form of industrial spatial organization. It subsequently 

proposed that companies and institutions in a connection within a particular area are 

called clusters in its book "National Competitive Advantage" published in 1990. It was 

then proposed in the 1998 article "Clusters and the New Economy Competition 

Science.": Industrial clusters are not only related companies, but also other 

organizations such as downstream sales channels, customers, auxiliary producers, 

scientific research institutions and government departments, etc. In 2003 in its book 

"competition theory" expanded the definition of industrial cluster as: industrial cluster 

is a certain or several related industries as the core, the value chain based local 

production system, a large number of industrial closely related enterprises and related 

support institutions gather in space, and form a strong and continuously competitive 

advantage phenomenon (Potter, 2003). Its theoretical foundations are: (1) Marshall's 

classical location theory; (2) Weber's industrial location theory; (3) Coase transaction 

cost theory and (4) Perry's Growth Pole Theory (Jia, et al., 2009). 

According to the research of scholars on industrial clusters at home and 

abroad, the industrial cluster has the following characteristics: (1) Relative regional 

concentration; (2) develop around core industries and form specialized production; (3) 

close industry connection and mutual learning; (4) sharing of resources; (5) certain 

technology supply and resource supply (Tang, 2004; Huang, 2005; Wen, 2006). 

The development of China's dairy industry is also gradually developing 

in the direction of cluster and the information exchange is fast and convenient, which 

are then conducive to the realization of the efficient utilization of dairy resources such 
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as the establishment of the dairy industry cluster area, to realize the intensive utilization 

of resources. 

4)  Industrial Trade Theory     

International trade theory is the problem of driving factors and interest 

distribution in the process of researching international trade, which is constantly 

changing with the prosperity and increasing tightness of international trade. 

International trade is a bridge to match supply and demand between countries at a global 

scale.  In the middle of the 10th century, the classical trade theory was born with the 

signature theory of Adams Smith's absolute dominance theory and David Ricardo's 

comparative advantage theory and the two representative theories are more about 

analyzing international trade problems from labor factors. At the end of the 19th 

century, the emerging international trade theory began to gradually emerge and 

introduce production factors, scientific and technological development and other 

factors to analyze and research international trade issues. Such theories are known as 

neoclassical trade theories and the issues discussed focus solely around commodity 

elements. After the Second World War (WWII), as the developed countries entered the 

industrialization, there was an urgent need of the export of their products. The trend of 

globalization gradually became clear, the international trade began to present a new 

pattern and characteristics, the traditional international trade theory has been unable to 

meet and explain the new trade phenomena, and the new trade theory began to be 

gradually born. The representative theories of both classical and neoclassical 

international trade theories are: (1) Theory of heavy business; (2) theory of heavy 

agriculture; (3) theory of absolute advantage; (4) theory of comparative advantage; (5) 

theory of protecting trade; (6) theory of mutual demand. The representative theory of 

neoclassical international trade theory are: (1) factor endowment theory; (2) Lytiv's 

paradox. The representative theory of the new trade theory includes: (1) the theory of 

the new factors of production; (2) the preference for the similar theory; (3) the dynamic 

trade theory; (4) the intra-industrial trade theory; and (5) the theory of the national 

competitive advantage. There are also certain measures in the development stage of the 

dairy industry such as the proportion of the upstream and downstream dairy industries, 

the proportion of advanced productivity and so on. Whether a country's dairy industry 
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is developed can be judged by the extension degree of its dairy industry chain, and it 

also needs to be combined with relevant technical levels. 

5)  Industrial Transfer Theory 

Industrial transfer is the process of industrial area or product production 

change. The theory is influenced by regional economic theory and industrial life cycle 

theory. Industrial transfer is often influenced by resource endowment, labor force, 

production costs, market factors, national macro policies, environmental conditions, 

and international trade zones. The theory includes: (1) the flying geese model theory 

proposed by Japanese Akamatsu in 1935; (2) product life cycle theory proposed by 

Finon in 1966; (3) intensive industry transfer theory proposed by Liu in 1977 (Wang et 

al., 2008). 

In the process of cultivation and formation of new drivers of dairy 

industry, it cannot be separated from the transfer of industries in regions and between 

industrial departments, and to form a reconfiguration. The existing resource allocation 

has an unreasonable phenomenon, which then affects the use efficiency of dairy 

resources. At the present stage, the restrictive factors gradually increase in the process 

of development of the dairy industry, so it must be considered comprehensively and 

then reconfigured. 

6)  Industrial Life Cycle Theory 

In the process of studying industrial development, Finon found the law 

of industrial development and put forward the theory of industrial life cycle, which 

played a good role in promoting the subsequent research of industrial structure. The 

theory holds that the product from emergence to extinction, the same as life, the 

formation-growth-maturity-recession stage, the same product has different life cycles 

in different countries, mainly influenced by national technological progress, reflecting 

a country's competitive position in international trade. Through this standard, countries 

can be divided into the most developed countries (strong innovation capacity), 

generally developed countries and developing countries. It can be interpreted as the 

same products, which is still in the growth stage in developing countries due to its 

backwardness in technology, but the product may already be in recession due to higher 

living standards and technology in developed countries. This theory can explain the 

reason why the industry transfers globally to a certain extent. The theory was 
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subsequently further developed by researching by James M. Utterback et al., they 

divided the life cycle of the product into three phases of flow, excess and determination. 

In 1982, by tracking 46 products, data for up to 73 years, Gort and Kloppers established 

a model of scientific mathematical analysis with the support of reliable data and 

conducted the analysis of the life cycle of the industry. There is a product life cycle, so 

is the same life cycle in the industry that produces the product. Many scholars started 

further research and each scholar researched the industrial life cycle from different 

perspectives. It mainly focuses on the following aspects: (1) empirical analysis of 

industrial life cycle; (2) the enterprise behavior of industrial life cycle; (3) analysis of 

the driving force of industrial stage changes; (4) policy research, that is what industrial 

policies should be formulated in different industrial stages to support industrial 

development to maximize industrial returns. The predecessors have divided the 

industrial life cycle into four development stages: origination - growth - maturity - 

decline. 

 

2.1.2 Industry Distribution Theory 

This thesis combines the existing industry distribution theory and the spatial 

distribution theory to illustrate the spatial distribution optimization theory. Three 

conditions should be provided for spatial distribution optimization: 1) the local 

obedience to the whole; 2) system step by step or multi-level optimization; 3) there is a 

relative optimization and an absolute optimization. 

1)  industry distribution Theory 

In the process of national development, it is necessary to make a 

comprehensive distribution of the industries in order to make reasonable use of 

economic resources and realize the development of advantageous industries. The basis 

of the national industry distribution, the influencing factors of the industrial structure 

distribution, the relationship among the industries and the impact of the industry 

distribution on the economic development all belong to the content to be researched in 

the industry distribution theory. In order to achieve the sustainable and stable 

development of the industrial economy, it is necessary to carry out the industry 

distribution work. Foreign scholars have conducted in-depth research on the theory of 

industry distribution, and they have proved that the industry distribution plays an 
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important role in the economic development and can make reasonable and effective use 

of resources in the process of practice. The influencing factors of industry distribution 

are also analyzed at the same time, which is mainly analyzed from the market, human 

resources, policy, materials and other aspects. The main industry distribution theories 

are: 

(1)  Concentric Zone Theory 

In the process of research, John Heinrich Von Thunen put 

forward the theory of isolated state and concentric zone, which had an important impact 

on the distribution of the industrial structure. 

(2)  Cost School Theory 

Alfred Webber believes that in order to achieve a good industry 

distribution, it is necessary to fully consider the geographical location, transportation 

and other factors, and to choose the appropriate geographical location to reduce the 

occurrence of transportation costs, scholars of this theoretical school focus on the 

important influence of cost factors on the distribution of industrial structure. 

(3)  Market School Theory 

Relying solely on the cost reduction does not ensure an increase 

in enterprise economic returns. In such circumstances, scholars have proposed the 

impact of the market economy. Before the industry distribution, we should make a 

comprehensive analysis of the market development environment in this region and 

make a reasonable distribution of the industrial structure, so as to realize the rapid 

development of the industrial economy. 

2)  Spatial distribution Theory 

The theory of spatial distribution emphasizes the spatial distribution of 

industries to maximize their benefits. Spatial distribution theory includes the 

neoclassical location theory and the modern location theory. 

(1)  Neoclassical Location Theory 

The neoclassical location theory was gradually formed on the 

basis of Alfred Marshall's work "Principles of Economics", A·Weber's work "Theory 

of Industrial Zone" in 1920, the spatial aggregation of industries is mainly caused by 

three factors: the labor market, intermediate product investment and sharing, and 

technology spillover. In addition, B·Olin, A·Monet, W·Issard and others constantly 
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improve the theory on the basis of their predecessors through their own research. 

However, there are also obvious deficiencies in the neoclassical location theory: First, 

the method research is relatively static; second, the premise of the theory is that the 

market is completely competitive, which is too far from the reality. Thereafter, 

behavioral economists and structuralists have both revised and supplemented the theory 

to varying degrees. 

(2)  Modern Location Theory 

The formation of modern location theory is mainly due to Paul 

Kgman's works "Increased Income and Economic Geography", "Geography and 

Trade", "Development, Geography and Economic Geography", "Space Economy: 

Urban, Regional and International Trade" and Michael Potter's work "National 

Competitive Advantage". The theory emphasizes: 1) Scale; 2) externality; 3) centripetal 

force or centrifugal force; 4. location competition. 

 

2.1.3 Market Structure and Competition Theory 

1)  Market Structure Theory 

In the economic analysis, according to the characteristics of the different 

markets structure, the markets are divided into four types: fully competitive market, 

monopoly competitive market, oligarchic market and monopoly market. The following 

four main factors determine the division of market types: the number of listed 

enterprises in a specific market; the degree of difference between the products produced 

by the manufacturer; the degree of market price control of individual manufacturers; 

the difficulty for manufacturers to enter or exit an industry. 
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Table 2.1  Market Type Classification and Characteristics 

Market 

Structure 

Number of 

Manufacturers 

Degree of 

Product 

Differentiation 

Market 

Barriers 

Degree of 

Price 

Control 

Perfect 

competitive 

market 

many low low Uncontrolled 

Monopolistic 

competitive 

market 

many moderate moderate low 

Oligopoly several Low or high high high 

Monopoly one Extremely high Extremely 

high 

Extremely 

high 

 

Source:  Gao (2007). 

 

Western more in-depth research on market structure theory is industrial 

organization theory. The development of industrial organization theory is manifested 

as the analysis paradigm of Structure-Conduct-Performance Model (Structure-

Conduct-Performance Model, referred to as SCP model). With the evolution of the new 

industrial organization theory, the relevant market structure theory is called: the 

traditional market structure theory and the new industrial organization market structure 

theory respectively. 

(1)  Market Structure Theory under the Traditional Industrial 

Organization Theory 

Marshall, the founder of the School of Economics, proposed the 

so-called Marshall conflict in the research of the phenomenon of economics, that is: 

With the rapid development of economy, some industries have appeared a monopolized 

economic phenomenon, the emergence of monopoly makes the market price not play 

an effective role, and the monopolized industry has a strong say in the price 

formulation, which hinders free competition in such circumstances. There is some 
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contradiction between economic development and free competition, which requires 

scholars to carry out a comprehensive research of monopolized industries. Joanne 

Robinson conducted a comprehensive research of monopoly competition, and formed 

a system-perfect theory of monopolistic competition (Smidt, 1971). The proposal of 

this theory revised and improved the original competition theory, and scholars put 

forward that different products have relatively different differences (Stoll, 1989). We 

should effectively combine the product difference and the competition theory to carry 

out the research work, and constantly develop the theory of market competition. 

Bain, & Joes (1959) put forward the concept of the market 

structure in the course of the research, believing that the analysis of the market structure 

can provide a certain basis for the distribution of the industrial structure, but also made 

a comprehensive analysis of the factors affecting the market structure. The basic 

contents are that the market structure will have an important impact on the decision-

making, operation and other aspects of enterprises in the development process of the 

market economy. The Harvard School proposed the theory of SCP paradigm and 

established a relatively perfect modern market economy structure in the process of 

research. The scholars of the Harvard School have constantly revised and improved the 

paradigm theory in the process of development, which makes the research of the theory 

more standardized. 

The theoretical logic of the SCP paradigm mainly includes: first, 

in the mutual relationship between structure one behavior and one performance, there 

is an important connection between the three, among which, the results of the 

performance appraisal are determined by the work behavior of employees and its 

performance in the enterprise and the behavior of employees also determines the 

structure of the market. Second, the behavior and performance of different 

manufacturers have relatively obvious differences in the environment of market 

development and the main reason for the difference lies in the differences in the market 

structure. Third, the market structure is mainly analyzed based on the experience in the 

process of researching the paradigm theory, so the importance of various factors such 

as various variable conditions and time of occurrence should be emphasized. SCP 

paradigm mainly use measurement analysis method as an analysis tool, summarizes the 

law reflected by the industry competition in the process of continuous analysis, use 
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scientific methods to analyze different industries and the important connections 

between the same industry at different points, analyze of the difference in market 

structure and what kind of impact will produce for the evaluation of enterprise behavior 

and performance. 

(2)  Market Structure Theory under the Theory of New Industrial 

Organization 

There are certain contradictions and conflicts in the process of 

industrial development. The theory of the effective analysis of the contradictions and 

conflicts is the game theory, which is an important tool for the analysis of the industrial 

organization structure, and forms a new industrial organization theory. In the process 

of the research, Taylor proposed that there is a relationship between the seller and the 

buyer in the market development. The influencing factors of this relationship form 

different market structures with a comprehensive analysis of the influence factors of 

the market structure mainly from the product, market access, barriers to entry, 

concentration, think enterprises to achieve rapid development, to turn the passive 

acceptance into actively change through enterprise behavior to constantly change the 

market development environment, understand the basic situation of competitors in the 

market, so that enterprises can have a place in the fierce market competition. The theory 

of market structure of new industrial organizations is mainly based on Nash equilibrium 

theory in game theory, comprehensively analyzes the behavior of enterprises in 

operation and management, and expounds how to use effective strategies to find new 

development and balance points. This theory is used to analyze the competition in the 

market, the competitiveness of enterprises in the same industry, entering and quitting 

the market, products, prices, channels, sales, etc., has produced a good analysis effect 

and researching the market structure according to the behavior of enterprises has good 

results. 

In the process of continuous research, the market structure theory 

of the new industrial organization has achieved important research results and 

innovated the methodology. It is a scientific analysis method by using game theory to 

analyze the market structure, performance and experience. People's research on market 

structure has gradually developed into the research of enterprise behavior, the theory of 

the market structure of the new industrial organizations can judge the market 
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competition pattern and the new development trend according to different products, 

prices, advertising and other factors. 

2)  Market Competition Theory 

In the development of the market economy, there is widespread market 

competition, and the market competition enable enterprises to constantly improve their 

production, operation and management methods, and promote the all-round 

development of enterprises. We should fully consider the market environment, the 

threshold of entry and exit from the market and other factors in the market competition. 

Generally speaking, market competition is the external environment facing enterprises. 

Cao (2020) proposed that there are different enterprises in the industrial development, 

the market economic resources are limited and the enterprises compete with each other 

in order to seize the market economic resources. The stronger the strength of enterprises 

in the market, the more the number of enterprises, the more intense the competition 

they face. The Theory of Contestable Markets is an important field in market theory. 

The Theory of Contestable Market (the Theory of Contestable Markets), 

also known as competitive theory, was formed in the late 1970s and early 1980s. This 

theory is quite different from the traditional competition theory. In order to achieve 

competition, the threshold for entry and exit from the market is relatively low, the 

number of potential competitors in the market is relatively large and the enterprises in 

the market will face relatively fierce competition. It can play an effective constraint on 

the behavior of enterprises in the market and can constantly find their own advantages 

in the process of development, so as to obtain competitive advantages. The Theory of 

theory of contestable markets believes that only by lowering the threshold of market 

access, the new enterprises entering the market will pose a certain threat to the original 

enterprises. Under such circumstances, the enterprises will play their greatest strength 

and realize their own development. 
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2.2 Literature Review 

This subsection will sort out the domestic and foreign literature from four 

aspects: dairy industry development, dairy industry distribution, industry distribution 

measurement research and the influence factors research of industry distribution 

respectively. 

 

2.2.1 Research on Dairy Industry Development 

This part is mainly divided into three parts to sort out the literature including 

the problem research on the development of dairy industry, dairy industry development 

competitiveness research and dairy market trade research 

1)  Research on the Development of Dairy Industry 

China's dairy industry has experienced a long development process and 

the dairy products did not form the scale of industrial organizations in the era of planned 

economy. In the decade of reform and opening up, the initial development of the dairy 

industry was realized, but the speed of development is relatively slow. Until the 21st 

century, the improvement of people's quality of life, the amount of demand for dairy 

products is also increasing with the rapid development of the market economy, so that 

the dairy production industry has entered an era of rapid development. In the process 

of continuous development, the dairy industry has formed a complete industrial chain, 

improved the way of dairy cow breeding, and conducted continuous research and 

development of the dairy production technology. The country's strong support for the 

dairy industry has issued a series of policies to give guidance for the development of 

the dairy industry. In addition, China's dairy industry is constantly absorbing the 

advanced concept of foreign operation and management, taking the northwest, 

northeast China as an important milk source production base in China, and the 

development of the dairy production industry has made a further breakthrough through 

the national planning of the milk source base. 

In the process of development, China's dairy industry has also driven the 

development of other related industries. Scholars’ research on the dairy industry is 

relatively extensive and specific, comprehensive analyzed the policies formulated by 

the state in the development of dairy industry, understand of the state’s specific strategic 
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goals and strategic plans for the development of the dairy industry, carried out a 

comprehensive analysis of the work of the dairy industry production, combined with 

the current market competition in the dairy industry, put forward reasonable opinions 

for the future benign development of the dairy industry with certain role in promoting 

the development of the dairy industry. The representative literature of scholars in the 

research is as follows: 

Fang (2017) mainly analyzed the specific situation of the production and 

development of fresh milk in China. In the process of analysis, it was found that the 

dairy cow breeds in China are relatively single and there is no scientific breeding 

method, so that the production of dairy cows has not reached the ideal state. Although 

the breeding scale and quantity of dairy cows is relatively large, the milk produced by 

them still cannot meet the needs of residents for dairy products, limiting the 

development of the dairy industry. And he proposed effective solutions in the process 

of his analysis. In China, we adopt the way of free-range in the breeding of dairy cows. 

the cost is constantly increasing in the work of each link and the rational allocation and 

utilization of resources are not realized. 

Zhang (2018) made a comprehensive comparison between China's dairy 

production and foreign dairy production. After comparison, it is found that there are 

obvious defects in the process of dairy production in China such as backward 

management mode, no integrated management, unscientific breeding mode, etc., which 

restricted the development of the dairy industry. We should pay attention to the 

connection with dairy farmers, optimize the work of each link and constantly improve 

the quality of dairy production in the future work. Ken (2015) mainly analyzed the 

differences in the development of dairy products in the United States and China. In the 

process of comparison, the factors affecting the demand and supply of dairy products 

are analyzed mainly from the aspects of industrial development, industrial structure and 

cost control. We should realize the large-scale development of the dairy production 

industry and promote the diversification of the industrial structure, which are of great 

significance to improving the market competitiveness of the dairy industry. Luo (2017) 

summarized the past 25 years development process of China's dairy industry, and 

analyzed the internal and external development environment faced by the dairy industry 

from the perspectives of the government policy, enterprise production capacity, market 
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demand, science and technology development and other aspects. For the specific data 

between 2002 and 2014, it conducted a comprehensive analysis, established the Dubin 

model, and analyzed the main reasons for the regional development and change of 

China's dairy industry. The results show that: the most important thing of the dairy 

industry is the guidance of government policy and the development and progress of 

science and technology in the process of the development. Gu, H. (2002) mainly 

analyzes the breeding characteristics of China and abroad from the perspective of dairy 

cow breeding, mainly researching the scale, organizational form and division of labor 

of foreign dairy cow breeding, which makes a scientific prediction of the future 

development of foreign dairy cow breeding. Liu, Y. conducted systematic research on 

dairy farming methods in various countries in the world and believed that dairy farming 

modes in Australia and Germany are the most advanced. Feng, Q. mainly researched 

on the cow farming mode in New Zealand. Dairy farming in New Zealand uses the 

family farm model, which realizes the integrated management mode and can 

continuously improve the efficiency of production and management. 

In the process of research, the Harvard school proposed the theory of 

SCP paradigm and established a relatively perfect modern market economy structure, 

mainly focusing on the interrelationship among structure, behavior and performance. 

Scholars have made a comprehensive analysis of the industrial organization structure 

of dairy industry on the basis of paradigm theory. Zhao (2015) selected typical cases to 

analyze the principle of industrial organization structure and he found the important 

influence of marginal consumption tendency in the market through continuous analysis, 

which makes the dairy industry's market access threshold constantly improve. In the 

process of analyzing the dairy production industry, Chen (2017) analyzed the current 

competition situation of the dairy market and he believes that the monopoly ability of 

the dairy market is not strong, it is in the primary stage of development and the 

investment of the dairy industry is relatively large, but the risks are relatively high, 

which virtually raises the threshold of entering the dairy market. Lin (2019) used the 

theory of SCP paradigm to analyze the problems faced in dairy processing, finding that 

the dairy processing enterprises are relatively scattered and the difference of dairy 

industry development between regions is relatively large. Wang (2020) mainly 

analyzed the market development of the dairy production industry, the production scale, 
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the degree of product differentiation, etc. In the future development, dairy production 

enterprises should adopt effective price strategies, optimize the structure of the dairy 

industry and constantly strengthen the competitiveness of dairy production enterprises 

in the market. 

2)  Research on the Dairy Industry Development Competitiveness 

Dairy products are necessities in people's Daily life. With the 

improvement of people's quality of life, the demand for dairy products is constantly 

increasing and the dairy production industry has broad market development prospects. 

Many enterprises are optimistic about the development of the dairy industry and have 

joined the dairy production industry, making the competition in the dairy production 

industry constantly intensify. In the competition in the dairy industry, different 

enterprises have found their own comparative advantages through mutual comparison 

in the competition. Chen (2000) used scientific methods to analyze the annual 

competitiveness of 1985-1992 and found that the comparative advantages of the dairy 

production industry were not obvious. When analyzing China's dairy production 

industry, Han Gao highly believes that the comparative advantages reflected in the dairy 

production industry lie in resources and trade. Cao (2005), in the process of research, 

used the data in the investigation survey and calculated the production efficiency of 

dairy products in a scientific way. The main reason for the low production efficiency is 

that the enterprise did not reasonably optimize the allocation of resources, and the 

ability of technology research and development is relatively poor. In the process of 

continuous practical research, Peng (2009) found that there was an important 

connection between the scale of breeding and the efficiency of production. After 

calculating the relevant data, she concluded that the medium scale of breeding could 

achieve the best production efficiency. The main reason is that small-scale and large-

scale breeding methods can not reasonably allocate resources. Du (2012) used the 

method of variable regression analysis to analyze the various factors affecting the 

production efficiency. Yang (2013) used the scientific C-D model to research the 

technical efficiency of different regions and concluded that different regions have 

different production efficiency. Xu (2017) mainly analyzed the supply and demand of 

dairy production enterprises, the supply of dairy products is relatively scattered and the 

supply of dairy products in different regions has great differences. In terms of demand, 
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residents' demand for dairy products is generally relatively large. Fu & Wang (2018) 

believe that the main influencing factor is the residents 'income level of residents in the 

consumption of dairy products. At present, the improvement of income level makes the 

residents' demand for dairy products increasing. Ogunyinka (2018) believes that the 

ratio of input and production is comprehensively considered in terms of dairy cow 

breeding and dairy production, and also needs to use regression models to analyze the 

correlation of efficiency in product production and technology development at the same 

time. 

3)  Research on Dairy Industry Market Trade Development  

Wei (2016) analyzed the dairy production data in China by means of a 

field survey. In the process of analysis, it found that the total amount of China’s dairy 

production is relatively large, but the per capita consumption level of dairy products is 

relatively low, which fully shows that China's dairy consumption market has a broad 

prospect, consumer for dairy consumption capacity can further mining, per capita dairy 

products consumption quantity also has the possibility of promotion. In the world, many 

countries have appeared in the rapid development of the supply and demand of dairy 

products has high requirements for the product quality and brand. 

Griffin (2011) mainly analyzes the development of dairy enterprises in 

various countries in the world and believes that China's dairy market has not been fully 

developed, and China has a vast consumer market, which can be further explored. 

James (2013) compared the development of China's dairy industry with 

the United States and Japan. After the comparison, it found the defects in the production 

process in China that are analyzed mainly from the breeding scale, production capacity 

and other aspects of dairy cows. Hu et al. (2020) mainly analyzed the flow problem of 

dairy products for export, and demonstrated the directional export flow and the 

influencing factors of China’s dairy products with the help of the extended gravity 

model. On this basis, he analyzed the future targeted export of countries along the Belt 

and Road in the country, and believed that the growth value of targeted output flow of 

dairy products and the position of countries along the Road and its total output value is 

inversely proportional, and China's targeted dairy export flow and the country's total 

production are positively correlated. In the process of testing, it is found that China's 

consumption of dairy products can also be deeply explored. In the world, China, 
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Cambodia, Thailand and other countries have great potential for dairy production and 

consumption. Under the guidance of reasonable policies, the rapid development of dairy 

production enterprises can be realized. 

Fu et al. (2020) analyzed the 1997 to 2017 trade data of China's dairy 

imports. In the process of analysis, they understood the changes in quantity, structural 

and the import source of China’s imports dairy products every year, used the 

concentration ratio and The Herfindahl-Hirschmann index to accurately calculate the 

concentration ratio of China's dairy imports. China’s dairy import countries are 

relatively concentrated in the past 20 years mainly in Australia, New Zealand and other 

countries. In the process of research, Zhang (2020) believes that the international is 

facing a severe development situation and China needs to strengthen the development 

of domestic dairy industry when facing the international severe development situation, 

making the strength of the development of the dairy industry continuously enhanced. 

We should make reasonable planning and construction for China's milk source base, 

realize standardized breeding methods, constantly carry out innovative activities in 

breeding and breeding technology, change the high concentration of dairy products 

import, import dairy products from multiple countries, so as to disperse risks and 

promote the future development of China's dairy industry. Xi (2021) et al mainly 

analyzed the important impact of national trade on China's dairy imports. The analysis 

tools used are over space extension model and trade extension model. The conclusions 

of the research mainly include: first of all, China will make Chinese dairy 

manufacturers to have a certain sense of crisis, and carrying out the comprehensive 

reform for the development of enterprises can effectively promote the production of 

China’s dairy production and improve the quality of dairy products in the process of 

import. This is the knowledge spillover effect. Another conclusion is that the market 

extrusion effect. The imported products will form a certain restrictive effect on the 

development of China's dairy industry, which will affect the production of dairy 

production in various regions of China and make the production output constantly 

decline. 

Ning (2021) analyzed the import and export trade of dairy products in 

China, and believed that the import of dairy products will have a certain impact on 

related industries, dairy cow breeding industry and dairy products sales industry. It is 
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proposed that government departments should strengthen policy guidance, internal 

supervision, and establish an early warning mechanism to improve consumer rationality 

and promote the healthy development of China's dairy industry. 

 

2.2.2 Research on Dairy Industry Distribution Mechanism 

This part will be sorted out from the two aspects of dairy industry location 

distribution and dairy industry space aggregation. 

1)  Research on the Location distribution of Dairy Industry 

From the perspective of China’s dairy producing areas, the production 

of dairy products is mainly concentrated in the northwest and northeast regions such 

the distribution characteristics have been widely concerned by scholars. Tan 

Xiangyong, Zhou Junling, et. al believe that when analyzing the regional characteristics 

of dairy industry production, the choice of milk source production base should 

comprehensively consider the regional geographical location, climate, natural 

conditions and so on, the suitable climate and superior geographical location will 

continuously increase the production and breeding capacity of dairy cows. 

He (2013) has researched the regional planning of the milk source base 

that most of the milk source bases are established in the north and there are few milk 

source bases in the south. The main reason is that the southern population density is 

relatively high and there is no broad area to carry out breeding. The incidence of dairy 

cows will continue to increase and it is not suitable for dairy cow breeding due to the 

hot and humid climate in the south. Meanwhile, he also analyzed the area of dairy 

consumption and believe that dairy consumers are mainly concentrated in cities. China's 

dairy consumption covers all regions of the country. When analyzing the dairy 

consumption level in all regions, he found that the consumption of dairy products was 

higher in economically developed areas and regions. Therefore, an important factor in 

determining the consumption of dairy products is the income level of residents. 

Meanwhile, the improvement of consumption level is also important related to 

residents' consumption preferences and consumption habits. Ma Hengyun conducted a 

comprehensive analysis of the scale of dairy cow breeding and the number of dairy 

products produced in various regions of China. The main dairy breeding bases and dairy 

production regions in China are compared in the process of analysis. The main dairy 
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breeding bases are mainly concentrated in the north, mainly because the climate and 

geographical location in the north are more suitable for the development of dairy cow 

breeding industry. Meanwhile, the northern regions has fertile soil, high-quality 

grassland and high-quality feed resources, which provide more convenient conditions 

for the expansion of the scale of dairy cow breeding. 

In terms of the analysis of China's dairy industry, He (2015) pointed out 

that in the process of development of China's dairy industry, rational allocation and 

utilization of resources in the market has formed a distinctive regional development 

pattern considering the market demand. According to the development of dairy 

products market and the construction of milk source base in various regions, the 

Ministry of agriculture has divided into different dairy production regions. 

Cheng (2016) mainly analyzed the regional distribution, the 

concentration ratio and the transfer of China’s dairy distribution and other situations. 

He believes that scholars' research should focus more emphasis on consumers, dairy 

production, processing process, consumption structure, consumption preference and 

others in different regions, and it can establish a characteristic regional dairy production 

and sales process. 

2)  Research on the Spatial Aggregation of the Dairy Industry 

In the process of domestic scholars' research on regional dairy industry, 

an important research content is the research of industrial spatial aggregation. Zhang 

(2017) mainly researched the contents such as the efficiency and performance of dairy 

production in China and China's dairy industry pays too much attention to the speed of 

development in the process of continuous expansion, so that the quality of dairy 

production has decreased and did not produce good economic benefits. Luo (2014) 

mainly analyzed the relationship between dairy industry agglomeration and 

productivity, indicating that the two are mutually promoting. Li and Shi (2017) mainly 

analyzed the overall degree of industrial concentration and spatial concentration in the 

food industry and believed that the two should be effectively combined and they are 

analyzed the factors affecting the degree of spatial aggregation of the China’s dairy 

production industry on the basis of this analysis mainly from the market demand and 

investment and other aspects to analysis. Li (2019) used the new method location 

entropy, mainly analyze the degree of agglomeration of dairy industry in Inner 
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Mongolia Autonomous Region. Meanwhile, he also analyzed the factors affecting the 

degree of agglomeration of dairy industry in this region mainly from aspects of 

productivity, investment choice and scale. Lyu (2019) analyzed the concentration ratio 

of the dairy industry in Heilongjiang Province. In the process of continuous analysis, it 

is proposed that the government should play its important role, formulate effective 

policies to solve the problem of financing difficulties of dairy production enterprises, 

and increase the financing channels. At the same time, it should give full play to the 

market adjustment mechanism to clarify the division of labor within the industry. The 

relationship between the concentration and dairy production industry in Inner Mongolia 

Autonomous Region is analyzed through the Solow-Swan model, and he believed that 

the most key factors affecting the concentration ratio of dairy production in Inner 

Mongolia are the management, personnel, production and income of dairy production 

enterprises. 

Kelsey (2013) fully affirmed the important role of industrial 

concentration in agricultural development in the process of research, it can concentrate 

the main forces on the development and production of products, improve the quality of 

products, and realize the improvement of product value. Meanwhile, the higher the 

concentration ratio of agricultural industry will provide more work opportunities for the 

majority of residents and effectively solve the problem of backward rural economy. The 

development of agricultural industry can effectively narrow the gap between urban and 

rural areas, and is an important way to realize the increase of farmers' income and the 

agricultural economic development. 

Ereney (2015) mainly analyzed the regional concentration ratio of dairy 

production industries in the United States and believed that the regional concentration 

ratio in the United States is relatively high and its dairy production is mainly 

concentrated in California, Arizona and other states, accounting for more than half of 

the total dairy production in these regions. Meanwhile, the scale of dairy production is 

constantly expanding and the dairy cow breeding base has been established. With the 

development of the dairy industry, the number and scale of breeding bases have 

increased and the United States produces more dairy products every year. According to 

the consumption preferences of residents, the main dairy products produced are cheese, 
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milk powder, etc., which have been leading industries in the world, and the industry 

concentration ratio is relatively high. 

Cheng (2016) proposed that the research conducted on product 

concentration and industrial concentration of dairy production industry, which plays an 

important role in promoting the rapid development of dairy industry. Jiang and Li 

(2017) analyzed the data of China's dairy production and processing, understood and 

judged the industrial concentration ratio of China's dairy production industry in recent 

years, and believe that the concentration ratio of China's dairy industry production is 

relatively high mainly concentrated in Inner Mongolia, Heilongjiang and other northern 

regions. Milk source bases and production bases have been established in these areas, 

which have become the characteristics of local economic development. On the basis of 

the above research, Cheng and Pang  (2017) have researched the industrial 

concentration ratio of dairy production in southern China in the same way. Cheng and 

Ren (2005) propose that the industrial concentration ratio is mainly closely related to 

the national policies and economic development. Xue and Qiao (2008) establish a 

scientific spatial measurement model, which accurately measured the spatiality of 

China's dairy industry. Cheng and Pang (2014) analyzed the regional distribution 

characteristics of dairy products production in China, used scientific methods such as 

Hepfendal indices and spatial agglomeration index to analyze the characteristics of 

spatial agglomeration and make the trend judgment, and finally found that China's dairy 

production and milk source base construction are mainly distributed in the northern 

agglomeration areas. Jiang and Li (2012) analyzed the 2005 to 2010 national data of 

Chinese dairy production. The main methods used are market concentration ratio, 

location entropy and fluctuation intensity coefficient, which analyze the concentration 

ratio of enterprises and the changes of dairy manufacturers, and they believed that 

China's dairy production industry has a low ratio of industrial concentration facing 

greater risks in the process of production. 
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Zheng et al (2021) mainly analyzed the important relationship between 

the industrial concentration ratio and the product quality through the data of the dairy 

industry. After continuous calculations, they found that there is a positive relationship 

between the industrial concentration ratio and the quality of products, we should 

continue to plan and adjust the dairy production industry area, so as to improve the 

industrial concentration ratio. In the process of calculation, it is found that the eastern 

region of China plays a more significant role in the degree of agglomeration and quality 

of industries. Meanwhile, in order to effectively ensure the quality of dairy production, 

the government needs to strengthen the supervision and management of the dairy 

production industry and to provide better products for the majority of consumers. 

 

2.2.3 Research on Dairy Industry Distribution Measurement 

In order to accurately research the industry distribution and industrial 

concentration ratio of the dairy industry, it is necessary to adopt the effective way to 

analyze the industrial concentration ratio. The main methods adopted are: market 

concentration ratio, location entropy, intensity coefficient, etc. According to the 

characteristics of each method, they can be summarized as the following categories: 

The first main measurements are the industrial concentration ratio in a certain 

region and the comprehensive analysis of the data in a certain region. When analyzing 

the degree of industrial agglomeration, it is necessary to select a certain index data. The 

selection of index data will often appear unreasonable, or the selection is not 

comprehensive. The analysis of industrial concentration ratio can be processed in 

different regions, and selecting different index data according to different regions can 

increase the accuracy of industrial concentration ratio analysis. Fan (2014) mainly 

analyzed the Shaanxi province, and made a comprehensive analysis of the industry 

agglomeration degree of the manufacturing industry. Zhang (2016) mainly uses the 

method of location entropy while analyzing the degree of industrial agglomeration. Bu, 

H. made a comparative analysis of the degree of industrial development in Beijing, 

Tianjin and Hebei to find the important impact of the degree of industrial agglomeration 

on economic development. Zhao (2017) mainly researches China's new industries. New 

industries have their outstanding characteristics in the process of development. The 

research on the new industrial concentration ratio will have a positive impact on the 
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future development of new industries. Hao Yongjing and others in the process of 

researching the industry distribution, all adopted the method of location entropy. Yang 

et al. (2018) mainly targeted the industrial concentration ratio analysis of the service 

industry and the method is the EG index. 

The second is a distance-based measure of the industrial agglomeration level. 

We can effectively solve the existence of differences in each region by using this way 

to conduct calculation. Ripley innovated the K function in the process of research, but 

due to some difficulties in the integrity of data acquisition and in addition that the 

agglomeration degree of the industry can not be analyzed from a comprehensive 

perspective, the determination of industrial agglomeration level is generally rarely used 

for industrial determination. Yuan (2011) has made a complete determination of the 

agglomeration level of various industries in Beijing. 

 

2.2.4 Research on the Influencing Factors of Dairy Industry Distribution 

1)  Research on the Influencing Factors 

In the development of dairy industry, the country has made a 

comprehensive plan for its industry distribution, which has relatively obvious 

characteristics in the industry distribution, what are the main factors that the country is 

consideration when undertaking the industry distribution and whether they have played 

a positive promoting role in the development of the dairy industry have also become 

the content of scholars' researches and discussions. The industrial concentration ratio 

in different regions has great differences. The main reason is that the influencing factors 

for the industrial concentration ratio in each region have great differences. The 

influencing factors can be analyzed from the aspects of personnel, capital investment, 

scientific and technological development, government policies, natural conditions, 

geographical location, climate and so on. 

In the process of research, Zhang (2009) believes that the industrial 

concentration ratio in eastern China is relatively high in the development of dairy 

industry. The main reasons for the high industrial concentration ratio in eastern China 

are the development ability of science and technology, the technical level of 

professionals and the situation of economic development. Li (2012) proposed that the 

economic development level of a region is closely related to the industrial concentration 
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ratio. The backward regions have many industrial categories and have not formed their 

own competitive industries. While the economically developed areas have their own 

competitive industries and concentrate their efforts to achieve the development of 

competitive industries and achieve rapid economic growth. Fang (2016) put forward 

that the country in promoting the process of urbanization development and in the 

process of development, the concentration of science and technology has played a 

positive role in promoting the development of the work. In the process of research, 

Chen (2013) found that the financial industry in southern China has a relatively high 

degree of agglomeration, mainly due to the strong support from the government in 

terms of policies and funds, and the characteristics of geographical location. Chen et al. 

(2014) believe that industries need mutual assistance to play a role together and the 

factors affecting the synergistic role between industries are the cultural differences 

between regions, the level of economic development, information transmission ability, 

etc. Mao (2015) researched the development of dairy products in the western region 

and believed that the main factors affecting the industrial concentration ratio in this 

region were the superior natural geographical location and the development and 

improvement of transportation. 

2)  Influence Factors Method Research 

Scholars have made a comprehensive analysis of the factors influencing 

the industrial concentration ratio. In terms of evaluation tools and according to the 

characteristics of each regional development, it mainly adopted the regression analysis 

method. Based on this analysis method, selected the appropriate model tool. The main 

selected model tool is the regression model, the spatial auto-correlation model, scholars 

have developed relatively perfect methods for the use of influencing factors, forming a 

theoretical system of research. 

First of all, scholars used the regression analysis model when analyzing 

the influencing factors of the industry agglomeration degree that is used to carry out the 

analysis and the results of the regression analysis are different with different data forms. 

And some scholars used the time series data in the selection of the data. Yang et al 

(2015) made use of time series data and established a regression model to 

comprehensively analyze the degree of industrial agglomeration in the manufacturing 

industry. Fan et al. (2017) researched the factors influencing the production 
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concentration ratio, which is mainly carried out through static panel data model. Chen 

et al. (2018) made use of the establishment of cross sections to establish a regression 

model and conduct a comprehensive analysis of industrial concentration in production 

industry. Liu et al. (2019) mainly researched the factors influencing the degree of 

agglomeration of service industry, which was analyzed by panel data models and 

market potential functions. 

Secondly, some scholars used the spatial measurement model and the 

dynamic panel data model when researching the influencing factors of industrial 

concentration. Zhang et al. (2009) mainly analyzed the influencing factors of service 

industry agglomeration, which adopts the spatial econometric model. Hao et al. (2012) 

mainly analyzed the concentration ratio of industrial development in cities in the middle 

reaches of the Yangtze River, and conducted a comprehensive and systematic research 

on its influencing factors. Xu et al. (2013) conducted a research on the degree of 

industrial agglomeration in cities in the Yangtze River Delta and it used the global 

Moran’ I index. They believe that the degree of industrial agglomeration of this region 

is still relatively low and has the potential for further development and the factors 

affecting the industrial concentration ratio in this region also have been researched. 

Zhao et al. (2014) mainly researched the concentration ratio of the live pig industry and 

its influencing factors and established the spatial lag model during the research. When 

analyzing chemical enterprises along the Yangtze River, Zou et al. (2019) learned about 

their industry distribution and the influencing factors of the distribution, and established 

the scientific spatial autoregressive model. Finally, other ways of judging the 

influencing factors. Liu et al. (2015) analyzed the service industry, adopted the least 

squares method, and established the regression model to carry out the analysis work. 

Zhang (2017) used the central coordinate method when analyzing the influencing 

factors in the Beijing-Tianjin-Hebei region and established the model of weighted 

regression. 

 

2.2.5 Literature Summary 

The existing literature on the dairy industry distribution focuses on the industrial 

concentration effect as an explanatory variable, discusses the research of the industrial 

concentration on regional economy, total production factors, social economy and other 
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aspects with less industry distribution as an explanatory variable. There are still some 

shortcomings in the research of concentration ratio formation, level measurement and 

effect at the same time.  

However, most of the measures of industry distribution dimension generally 

only consider the industrial concentration effect at the spatial level, but not the 

distribution at the industry level. Most of the influencing factors are focused on resource 

endowment, infrastructure, consumption level, etc., and do not systematically pay 

attention to the impact of industrial resources, industrial technology and industrial 

resources on the industry distribution.  

Most of the existing literature studies take industrial distribution as an 

explanatory variable, focusing on the impact of industrial distribution on social and 

economic related indicators. Few literature takes the industry distribution as the 

explained variable to explore the related problems affecting the pre-factors of the 

industrial distribution. In addition, few literature discuss the moderating effect of 

industrial policy empirically. 

Therefore, researching of the "influence elements of China's dairy industry 

distribution", and understanding the distribution of China’s dairy industry, the law of 

industrial development and the concentration ratio in the process of research have great 

significance to promote the transformation and development of dairy industry and 

constantly improve the competitiveness industry of China's dairy. 

 

2.3 Variable Measurement 

Combined with the existing literature, the empirical analysis of the above 

empirical model designs the above variable dimensions as follows: 

1)  Industry distribution: Measurements are from both in industry 

distribution and spatial distribution: it specifically includes the following three 

indicators: location entropy, industrial concentration ratio and Concentration of origin 

(Janni, Endres, Reneau, & Schoper, 2007). Location entropy is one of the indicators of 

measuring industry distribution (Hovhannisyan & Bozic, 2016). Spatial concentration 

index can measure the industrial spatial distribution of enterprises, which is an 

important indicator of industrial distribution (Kuznets, 1957). Xu, (2020) believes that 
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the industrial concentration ratio is an important indicator to reflect the dairy industrial 

concentration from the enterprise level. Zhang, and Yu (2008) believe that the 

Concentration of origin is an important indicator to measure the industry distribution. 

2)  Industrial Resources: It can be measured in three aspects including 

the quantity of dairy cows, the total feed, the number of dairy enterprises three aspects. 

Ren, Luo, and Guo (2016) believe that the total feed amount is an important 

measurement index of industrial resources. Sloane et al. (2003) pointed out that the 

number of dairy cows output and the number of dairy enterprises are the indicators of 

dairy industry resources. 

3) Industrial Technology: It can be measured in three aspects: 

investment in technology research and development, total technical personnel and farm 

technical performance. Zhang and Yu (2008) believe that the research and development 

investment in the dairy industry is an important measurement index of industrial 

technology. Lu and Li (2010) believe that the total number of technicians is a measure 

index of dairy industry technology. Tamime (2008) pointed out that the application 

degree and performance of farm technology are the indicators of measuring industrial 

technology. 

4)  Industrial Scale: It can be measured from four aspects: total output 

value of dairy products, total dairy products, dairy import and export trade and total 

domestic consumption. Fang (1999) believes that the total output value of dairy 

products is important indicator to measure the scale of dairy industry. Lyu (2012) 

believes that the scale of dairy breeding is one of the measurement indicators to measure 

the scale of the dairy industry. Tamime (2008) pointed out that the total amount and 

total assets of dairy enterprises are important indicators to measure the scale of the dairy 

industry. Trade import volume and domestic consumption are the important 

measurement dimensions of the market volume (Wang, Ge, & Geng, 2005). Dina and 

Wei (2011) pointed out that the trade import volume is an important dimension of the 

market volume of the dairy industry, and can reflect the scale of the industrial 

consumption. 

5)  Industrial Policy: As a moderating variable, its specific measurement 

method: correct interpretation of China's industrial policy is based on the event analysis 

method and the main basis is China's "Five-Year Plan", which is a programmatic 
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document for China issuing that can clearly understand the industries that the country 

focuses on and supports in the process of development. The country has given policy 

guidance and comprehensive planning for the development of various industries, 

pointing out the direction for the development of the industry, determined the "11th 

Five-Year Plan", the "12th Five-Year Plan" and the "13th Five-Year Plan" of all 

provinces in the process of analyzing the government's encouraging policies, and 

whether the government's support for dairy industry and development reflected in the 

planning. If the industrial policy of this province encourages dairy industry, the value 

is 1 or otherwise it is 0. 

 

Table 2.2  Variable Measurement Dimension 

Level indicators The secondary indicators Reference source 

Industrial 

Distribution 

Location entropy (LQ) (Kuznets, 1957; Luo, 2017; 

Zhang & Yu, 2008; Zhou, 

2009). 

Industry concentration rate 

(CR) 

(Hovhannisyan & Bozic, 

2016; Rees & Semel, 1979; 

Xu, 2020). Concentration of origin (GC) 

Industrial 

Resources 

Cow inventory (Ren et al., 2016; Sloane et al., 

2003). Number of dairy companies 

The total feed 

Industrial 

Technology 

Total technical personnel 

Technology research and 

development expenses 

Dairy farm technical 

performance 

Industrial Scale Total import and export 

 

(Fang, 1999; Lv, 2012; 

Tamime, 2008). 

Domestic consumption 

Total production of dairy 

products 
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Level indicators The secondary indicators Reference source 

Dairy production value 

Industrial      

Policy 

National policy on dairy 

industry 

(Huang, 2018; Zhang, 2016). 

 

2.4 Model Assumptions 

2.4.1 Impact of Industrial Resource on the Industry Distribution 

Pei et al. (2011) proposed that industrial resources affect the industry 

distribution such as the differences in China's dairy industry between the north and 

south of China and urban and rural areas. Because there are many grassland resources 

in northern China, such as Inner Mongolia grasslands, the producing areas of dairy 

industry are concentrated in northern China. However, cities are the concentration place 

of the Chinese population and the consumption of dairy products is extremely large, 

resulting in the well development of dairy industry in cities and slow development in 

rural areas. Yang et al. (2004) mentioned that the dairy industry can increase the scale 

of production in resource-rich places due to the uneven distribution of resources, while 

areas with population gathering will promote consumption. Therefore, China's dairy 

industry has appeared the basic pattern of grasslands as the producing area and big cities 

as the main consumption, and industrial resources directly affect the industry 

distribution. Wang, Zhou, and Shen (2008) proposed that China's climate resources also 

affect the distribution of the dairy industry structure. The south is rainy and wet, not 

suitable for dairy production, while the north is dry and comfortable and more suitable 

for dairy growth and dairy production, so 80% of dairy products are produced in the 

north. However, China has more than 60% of the population in the southern region, 

resulting in the basic distribution of the dairy industry. That is, the south is for 

consumption place and the north is for producing place. Industrial resources directly 

affect the distribution of the industry. Ma, Rae, Huang, and Rozeller (2004) also put 

forward the same view on China's dairy industry. The growth of dairy cow in China is 

generally grow better in the northern region, while the consumption in the northern 

region is very low, resulting in a large number of dairy products in the north need to be 

exported, and the export destination is the most ideal coastal and big city areas. 



 76 

Industrial resources are greatly related to the industry distribution, and the 

contradiction between industrial resources and industrial demand will affect the 

industry distribution (Hu, 2006). Reasonable allocation of industrial resources will 

optimize the industry distribution, and unreasonable industrial resource allocation will 

cause pressure on the industry distribution (Ma & Tong, 2003). Industrial resources are 

positively related to industry distribution (Huang & Li, 2006). 

H1: Industrial resource has a positive impact on the industry distribution. 

 

Industrial 

Resources Industrial Distribution

Cow inventory

Number of 

dairy companies

Total feed

H1
 Location Entropy

 Industry Concentration Rate

          Geographical Origin 

Concentration 

 

Figure 2.1  Hypothesis of Positive Impact of Industrial Resource on the Industry 

Distribution 

 

2.4.2 Impact of Industrial Technology on Industry Distribution 

The external environment has an increasing and greater impact on the 

development of the overall industry, and all countries are also constantly increasing 

their importance to the external environment. The impact of external environment is 

diversified and it is difficult to measure the change of external environment on the 

development of the industry very accurately. At present, according to the specific 

situation of the industrial development of various countries, the basic industrial 

technology of all countries is closely related to the development of specific industries. 

Therefore, this thesis chooses the industrial technology as one of the factors influencing 

the external environment of China's dairy industry distribution. In addition, as countries 

have been continuously integrated into the global economy in recent years, foreign trade 

of each country is crucial to its economic development. Therefore, this thesis also takes 
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foreign trade policy as an important aspect of the external environment that affects 

China's dairy industry policy. 

Ma, Rae, Huang and Rozelle (2007) used the distance function to analyze the 

data of 23 Chinese provinces from 1992 to 2003, and found that technological progress 

was the main driving factor for the progress of the dairy industry, and technological 

innovation led to the distribution optimization of the dairy industry, its sharing rate has 

increased from 0.25 in 19912 to 2.33 in 2003. The main driving force for industry 

distribution optimization comes from technological innovation (Zhang & Xie, 2006). 

Technological innovation will effectively implement the industry distribution and 

effectively restrain the regional economic imbalance (Guan & Hu, 2008). 

Technological innovation will effectively optimize the distribution of the carbon 

resource industry (Lin, Zhang, & Liu, 2013). 

In general, industrial technology will have an impact on the industry 

distribution, which may have a positive impact, or it may also have an impact on the 

industry distribution through the industrial scale. This research makes assumption 2: 

there is a positive impact between industrial technology and industry distribution. 

H2: Industrial technology has a positive impact on the industry distribution. 

 

Industrial 

Technology
Industrial 

Distribution

Total technical 

personnel number

R&D investment
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Figure 2.2  Hypothesis of Industrial Technology Has a Positive Impact on the Industry 

Distribution 

 

2.4.3 Impact of Industrial Scale on Industry Distribution 

According to the analysis of the last section, the industry distribution defined in 

this thesis mainly includes two aspects: industrial concentration ratio and industrial 

spatial distribution. The industrial concentration ratio is mainly reflected by the industry 
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concentration ratio index, and the industrial concentration ratio (CR), industrial 

concentration ratio and location entropy are selected for measurement.  

Jaforullah and Whiteman (1999) uses the data envelopment analysis method 

(Data Envelopment Analysis, DEA) in transport research to research the scale effect of 

the dairy industry in New Zealand, and found that the scale of the dairy industry will 

affect the distribution of the industry. The research results show that the industrial scale 

will be distributed with the optimal scale, and the breeding scale of farmers and the 

scale of enterprises will have a positive relationship with the industrial concentration 

ratio. Fuller, Huang, Ma and Rozeler (2005) further studied the scale and industrial 

aggregation of dairy industry and found that the development of dairy industry affected 

and adjusted the demand and supply pattern of dairy industry from the perspective of 

supply and demand, that is, it affected the concentration and distribution of dairy 

industry. Wang and Yu (2012) found that the scale of enterprises will affect the 

distribution of industrial concentration ratio based on the data of China Dairy Industry 

Report from 2005 to 2009, and comparing the difference between the industry 

distribution of large-scale enterprises and small-scale enterprises in China's dairy 

industry. Therefore, the following assumptions can be made: 

 

H3: Industrial scale has a positive impact on the industry distribution. 

Industrial Scale Industrial Distribution

Total import and export  ;

Domestic consumption ;

Total dairy products;

 Dairy production value

H3
 Location Entropy

 Industry Concentration Rate

          Geographical Origin 

Concentration 

 

Figure 2.3  Hypothesis of Industrial Scale Has a Positive Impact on the Industry 

Distribution 
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2.4.4 Moderation Role of Industrial Policies 

Modern industrial policy theory mainly includes three important aspects: 

industrial organization policy, industrial structure policy and industry distribution 

policy. Industrial policy theory mainly focuses on the role of the government. At 

present, the industrial policy theory and its application have become an indispensable 

macro-control means in the modern economic development policy. Industrial policy is 

an important means and way for the government to make use of its influence on the 

market to coordinate various market resources, realize technological progress and the 

optimization and upgrading of the industrial structure, and promote the rapid and stable 

development of the industry (Wang, 2018). 

The impact of industrial policy on the industry is huge, which has been proved 

by the industrial development practice at home and abroad in recent decades. Both the 

economic development policies adopted by Japan's post-war economic reconstruction 

and the various industrial policies introduced by South Africa's economic development 

have proved that reasonable industrial policies can greatly promote the development of 

the industry. Industrial policy has many influences on industrial development and it is 

necessary to adjust the industry distribution in the process of industrial development. 

Therefore, the industrial policy is closely related to the industry distribution. 

H4: Industrial policy has a moderating role on industrial resources and industry 

distribution; 

H5: Industrial policy has a moderating role on industrial technology and 

industry distribution; 

H6: Industrial policy has a moderating role in the industrial scale and industry 

distribution. 
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Figure 2.4  Assumption of Regulation Role of Industrial Policy 

 

2.5 Conceptual Empirical Model  

According to the industrial development theory and industry distribution theory, 

this thesis analyzed the influence of these factors on China's dairy industry distribution 

from four aspects: dairy industry resources, industrial technology, industrial scale and 

industrial policy. The empirical framework model is as follows: 
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Figure 2.5  Construction of the Empirical Model of Dairy Industry Distribution 
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The relevant hypothesis can be summarized as follows: 

 

Table 2.3  Assumptions of Empirical Model 

Model 

Hypothesis 

Content Influential Effect 

H1 Dairy industry resources have a positive 

impact on the industrial distribution. 

Positive influence 

H2 The technology of dairy industry has a positive 

influence on the industrial distribution. 

Positive influence 

H3 The scale of dairy industry has a positive effect 

on the industrial distribution. 

Positive influence 

H4 Dairy industry policy has a regulating effect on 

industrial resources and industrial distribution. 

Moderating effect 

H5 Dairy industry policy has a regulating effect on 

industrial technology and industrial 

distribution. 

Moderating effect 

H6 The dairy industry policy has a regulating 

effect on the industrial scale and industrial 

distribution. 

Moderating effect 

 

  



 

 

CHAPTER 3 

 

RESEARCH METHOD DESIGN 

 

3.1 Industry Distribution Index Calculation Method Design 

In this thesis, the measurement of the industry distribution of dairy production 

in China is mainly based on market Concentration Ratio, location entropy and industrial 

concentration ratio. And it is to understand the characteristics, rules and adjustment of 

industry distribution of dairy production in the process of analysis. Increasing industrial 

concentration has had a positive impact. The above three indicators are measured as 

follows: 

 

3.1.1 Location Entropy Measurement Method 

Different regions have different industrial structures. The analysis of the 

industry distribution in a region can fully understand the dominant industries in the 

development process of this region, the specialization degree of the industry and the 

contribution rate to the local economic and social development and progress. Many 

scholars can accurately analyze the industrial development of a certain region by using 

the index of location entropy. Its calculation formula is as follows: 
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                      (3.1) 

 

In the formula, i represents the i-th industry; j represents the j-th region; Xij 

represents the output index of the i-th industry in the j-th region. For the research on 

the industry distribution and Concentration Ratio of dairy industry in the thesis, Xij 

mainly refers to the total amount of dairy production in different regions. Using the 
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location entropy index can accurately analyze the industrial development of a certain 

region and comprehensively compare it with the overall development of the country. If 

the calculated location entropy index is greater than 1, it indicates that the industrial 

concentration ratio in this region is relatively high and the dairy industry is realizing 

benign development. On the contrary, if the location entropy index is less than 1, it 

shows that the dairy industry in this region has not achieved rapid development and the 

concentration capacity is weak. 

 

3.1.2 Calculation Method of Industrial Concentration Ratio 

Industrial concentration ratio mainly refers to the total market share of 

enterprises with advantages in economic development in the industry during the process 

of industry development. It is used to reflect the degree of competition or monopoly in 

the market, and can comprehensively measure whether the market structure is in a 

centralized status. For the effective measurement of industrial concentration rate, we 

can comprehensively analyze the industrial Concentration Ratio and accurately 

measure its concentration level. this thesis selects the dairy industry to study the 

regional Concentration Ratio of dairy industry. Through the research on the 

Concentration Ratio, we can reflect the actual situation of the development of dairy 

enterprises. The calculation process is as follows: 
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                                   (3.2) 

 

In the formula, CRn is the ratio of several provinces with large total output value 

of dairy products to the output value of dairy products, Xi is the output value of dairy 

products in the i-th major producing province, 
1

n

i

i

X
=

 represents total output value of 

dairy products in the top n provinces; 
1

N

i

i

X
=

 is the ratio of national dairy product output 

value. The higher CRn indicates the higher industrial concentration ratio. 
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3.1.3 Calculation Method of Geographical Origin Cconcentration 

In the development process of dairy industry, it is necessary to conduct a 

comprehensive analysis on the producing area distribution of dairy products. In the 

dairy production industry, it is necessary to understand the construction areas of dairy 

farming foundation. The higher the degree of industrial concentration, the more fierce 

the competition in the industry. Liu et al. (2015) mainly analyzed the industrial 

distribution concentration ratio of vegetable industry. The industrial distribution is 

adjusted according to the changes of market environment. The specific calculation steps 

are as follows: 

Step 1: All provinces producing dairy products were summarized and 

classified according to the proportion of dairy production and breeding bases in the 

national dairy production and breeding bases, mainly divided into 6 groups; 

Step 2: The proportion of provinces in the six groups among the total 

provinces is expressed in Pi; 

Step 3: Add up the calculated indexes to get the proportion of each group 

of dairy production and breeding base in the national dairy production and breeding 

bases, which is recorded as Yi; 

Step 4: The cumulative proportion of dairy production and breeding base 

in each group was calculated to obtain Ui; 

Step 5: The Ui of two adjacent groups are added and the first group 

remains unchanged, then Vi is obtained and 
1i i iV U U−= + ; 

Step 6: Calculate the origin concentration coefficient of dairy industry: 

 

6

1 1
10000

i i

i

PV

GC == −


                            (3.3) 
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3.2 Source and Description of Data 

3.2.1 Data Source 

1)  Research Object: China's dairy industry 

2) Research Data Time: The research selected the provincial dairy 

industry data of mainland China from 2007 to 2018. 

3)  Data Collection Area / Location: 31 provinces in mainland China. 

4)  Data Type: Provincial Panel Data 

5)  Number of Data Samples: From 2007 to 2018, there are a total of 12 

years, 372 sample points in 31 provinces in mainland China (data in some years are 

missing and some data samples are only 341) and a total of 7812 observations were 

collected. 

6)  Data Collection Source and Process:  

(1) Data Collection of Explanatory Variables: including 

industrial resources, industrial technology and industrial scale. The data were obtained 

from "Chinese Livestock Industry Yearbook", "Chinese Dairy Industry Yearbook", 

"Chinese Dairy Product Data Collection" and other relevant databases. 

(2)  Data Collection of Explained Variables: Namely, the data 

involved in industry distribution is obtained through calculation. All provinces location 

entropy, industry concentration ratio and the concentration of a total of three indicators 

calculation of data from two parts: one is from the Chinese dairy industry yearbook of 

31 specific (city) area in the dairy industry survey data (provincial dairy products 

output, the number of dairy products production base, provincial dairy products 

enterprise top five output); the second is from "China Animal Husbandry Statistics 

Yearbook" data (livestock production value of each province, livestock output, 

livestock production base total number, livestock production enterprise output value). 

(3) Data Collection of Moderating Variables: Dairy policy 

datum were obtained directly from the compilation of China's five-year planning 

documents and policy documents of provincial people's governments. 
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(4)  Data Collection of Control Variables: The datum of the four 

indicators including GDP, urbanization ratio, total population and the proportion of 

agriculture in the three major industries of 31 provinces were obtained directly from 

China Statistical Yearbook and Provincial Statistical Yearbooks. 

Dairy products are converted into raw milk equivalent according to milk 

powder 1:7, fresh milk and yogurt 1:1. For the missing data of some provinces in some 

years, this thesis adopts the method of multiple interpolation to supplement the missing 

values. At the same time, the missing data in a certain year are eliminated. 

 

3.2.2 Variables Description 

Table 3.1 shows the specific names, detailed explanations and expression 

symbols of the above variables. 

 

Table 3.1  Description of Model Variables 

Variable 

Types 

Level 

Indicators 

The Secondary 

Indicators 

Variable 

Declaration 

The Data 

Source 

Explained 

variable 

(Y) 

Industrial 

Distribution 

Location entropy (LQ) Reflect the 

geographical 

agglomeration 

degree of 

dairy 

industry. 

According 

to "China 

Dairy 

Statistical 

Yearbook" 

relevant 

data 

formula 

Calculations 

to obtain. 

 Industrial 

concentration rate 

(CR) 

Refers to the 

market share 

of the top N 

largest 

companies in 

Same as 

above, 

Calculations 

to obtain. 
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Variable 

Types 

Level 

Indicators 

The Secondary 

Indicators 

Variable 

Declaration 

The Data 

Source 

the relevant 

market of a 

certain 

industry. 

Geographical origin 

concentration (GC) 

Reflect the 

change 

situation of 

the 

production 

pattern of 

dairy 

production 

area. 

Same as 

above, 

Calculations 

to obtain. 

Explanator 

Variables 

(X) 

Industrial 

Resources 

Cow inventory The number 

of dairy cows 

in each 

province. 

According 

to the 

Statistical 

Yearbook 

of China 

Dairy 

Industry. 

Number of dairy 

companies 

Number of 

dairy 

companies in 

each 

province. 

Same as 

above 

direct 

statistics. 

The total feed The total 

amount of 

feed in each 

province. 

Same as 

above direct 

statistics. 
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Variable 

Types 

Level 

Indicators 

The Secondary 

Indicators 

Variable 

Declaration 

The Data 

Source 

Industrial 

Technology 

Total technical 

personnel 

Number of 

technical 

personnel in 

dairy industry 

of each 

province. 

Same as 

above direct 

statistics. 

Technology research 

and development 

expenses 

Dairy product 

technology 

research and 

development 

expenses in 

each 

province. 

Same as 

above direct 

statistics. 

Dairy farm technical 

performance 

The technical 

level of dairy 

farms in each 

province. 

Same as 

above direct 

statistics. 

Industrial 

Scale 

Import and export 

volume 

The import 

and export 

volume of 

dairy products 

in each 

province. 

Same as 

above direct 

statistics. 

Domestic 

consumption 

Domestic 

consumption 

of dairy 

products in 

each 

province. 

Same as 

above direct 

statistics. 
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Variable 

Types 

Level 

Indicators 

The Secondary 

Indicators 

Variable 

Declaration 

The Data 

Source 

Total production of 

dairy products 

The total 

production of 

dairy products 

in each 

province 

Same as 

above direct 

statistics 

Dairy production 

value 

Total output 

value of 

provincial 

dairy products 

Same as 

above direct 

statistics 

Moderator 

Variable 

Industrial 

Policy 

National policy on 

dairy industry 

0 or 1 Same as 

above direct 

statistics. 

Control 

variable 

GDP GDP of each 

province. 

China 

Statistical 

Yearbook. 

Proportion of urbanization(urban) Proportion of 

urbanization 

in each 

province. 

Same as 

above direct 

statistics. 

Population (POP) Population of 

each 

province. 

Same as 

above direct 

statistics. 

The proportion of the primary 

industry in the tertiary industry (PI) 

The 

proportion of 

agriculture in 

the three 

major 

industries in 

Same as 

above direct 

statistics. 
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Variable 

Types 

Level 

Indicators 

The Secondary 

Indicators 

Variable 

Declaration 

The Data 

Source 

each 

province. 

    

 

3.3 Model Setting 

3.3.1 Panel Regression Model 

Currently, China’s dairy producing areas have the obvious features, mainly 

concentrating in North China, which is determined by the geographical location, 

climate conditions, etc. According to the data source, this thesis comprehensively 

collates and analyzes these data, establishes an estimation model, and studies the 

interaction between various variables. The research of this thesis is mainly based on the 

relevant theories of domestic and foreign scholars' industrial structure research, 

combined with the actual situation of the development of dairy production industry. this 

thesis selects three dimensions of industry distribution: Three indexes of location 

entropy, industrial concentration ratio and industrial Concentration Ratio are used as 

explanatory variables, 14 secondary index dimensions of industrial resources, industrial 

technology, industrial scale and industrial policy are selected as explanatory variables, 

and 4 indexes of GDP, urbanization rate (Urban), population (Pop) and the ratio of 

agriculture to the whole industry (Pi) are selected as control variables. 

1)  Benchmark Model 

The first step is to establish multiple linear regression model in static 

mode: 

it it iit R T S t t i itesource echnology calePLI R T S     = + + + +++   

(3.4) 

In the formula 3.6, the explained variable 
itPLI  represents the 

distribution index of i province in the t year to describe the dairy industrial 

concentration.   is the constant and its explained variables are 

it it itesource echnology cR S ale、 、  to represent Index of dairy industry resources, 
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industry technology and industry scale in t year of i province respectively;   is the 

marginal influence coefficient between variables, i is the province (i=1,2,3,4...12), t 

is the year  (t=2007，2008，2009,...2018), 
t  and 

i are the fixed effect of year and 

province, 
it  is random error term and disturbance term.  , 

R , 
T  and 

S  are to be 

estimated parameters. 

2)  Panel Model Adding Lag Terms of Explained Variables 

The main defect of static panel model is that the influence of dairy 

industry in different periods is not taken into account, resulting in a certain lag in the 

analysis results. Therefore, in the establishment of the static panel model in practice, 

the lag term should be set . itL PLI  to represent, and the establishment of the lag term 

can effectively solve the problem of parameters. 

 

.it i it it it tt R i itT SPLI L PLI R Tes Source echnology cale     = + + + + ++ +   

(3.5) 

Among them, the lagging term . itL PLI  represents the influence of the 

industry distribution index of the previous period on the industry distribution of the 

current period. 

3)  Panel Model with Control Variables 

In the regression analysis, the author will gradually add GDP, 

urbanization rate (Urban), population (Pop) and the ratio of agriculture to the whole 

industry (Pi). The model is constructed as follows: 

 

1 2 3 4      

.

     +

it it it

it it it it t i i

it it R T S

t

PLI L PL esource echnology cale

GDP Urban Pop

I R T S

Pi

 



 

     

+

+ + + + +

+

+

= + +
        (3.6) 

 

Among them, , ( 1,2,3,4)i i =  is the parameter to be estimated. 

 

3.3.2 Decomposition Model Settings    

In this thesis, location entropy (LQ), industry concentration ratio (CR) and 

producing are Concentration Ratio were explained variables (GC). The industrial 
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resources were subdivided into dairy cow quantity, number of enterprises and total feed 

quantity. Industrial technology is divided into technology R&D investment, technical 

personnel and farm technical performance; the industrial scale is decomposed into 

import and export trade, domestic consumption, total output of dairy products and 

output value. The panel regression model is as follows: 

 

3 3 4

( ) 4 ( ) 6 ( )

1

3

1

4

1

1 2

. +

          +

it it k R it k T it k S it

k k

it it it it t i i

k

t

LQ L PLI X X X

GDP Urban Pop Pi  

   

   

+ +

= = =

+

+ + + +

= + + +

+

                    (3.7) 

3 3 4

4 ( ) 6 ( )

1 1

1 2 3 4

1

. +

          +

it it k k T it k

it it it it

S it

k k

i it

k

t

CR L PLI X

GDP Urban Pop P

X

i

X   

      

+ +

= = =

= + + ++

+ + + + +

  R（i t ）                 (3.8) 

3 3 4

4 ( ) 6 ( )

1 1

1 2 3 4

1

. +

          +

it it k k T it k

it it it it

S it

k k

i it

k

t

GC L PLI X

GDP Urban Pop P

X

i

X   

      

+ +

= = =

= + + ++

+ + + + +

  R（i t ）                 (3.9) 

 

Among them, 
itLQ , 

itCR  and 
itGC  are respectively the location entropy, 

industry concentration ratio and Concentration of origin of the dairy industry in i 

province in year t. 

 

3.3.3 Model Design of Moderating Effects 

This thesis intends to use the hierarchical regression to test the moderating 

effect, which is divided into three stages to construct and analyze three models to test 

the moderating effect of industrial policy. The specific steps are as follows: 

Model 1: Design the basic model and test the correlation between 

explanatory variables (industrial scale, industrial resources and industrial technology) 

and the explained variable (industry distribution) by linear regression method. The 

model is constructed as follows: 

 

1 2 3 4      

.

     +

it it it

it it it it t i i

it it R T S

t

PLI L PL esource echnology cale

GDP Urban Pop

I R T S

Pi

 



 

     

+

+ + + + +

+

+

= + +
          (3.10) 
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Model 2: The moderating variable (industrial policies) is incorporated 

into the model, and the correlation between the moderating variable and the explained 

variable is tested by linear regression method. The model is constructed as follows: 

 

1 2 3 4

.

            +

itit i it it M it

it it it it t i

R

it

t T Sesource echnology cale Policy

GDP Urban Pop P

PLI L PLI T

i

R S 

   



  

  + +

+ + + +

= +

+ +

+ +
(3.11) 

 

Model 3: The product of the explained variable and the adjusted variable 

(industrial resources * industrial policy, industrial technology * industrial policy and 

industrial scale * industrial policy) is respectively incorporated into the model, and the 

correlation between the product of the explained variable and the adjusted variable and 

the explained variable is tested by linear regression method. The model is constructed 

as follows: 

 

1 2 3 4

1 2 3 4

           +

           +
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+
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+
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+

       (3.12) 

 

If the test results of the above three models are correlated, the regulatory 

effect can be tested. 

 

3.4 Empirical Data Analysis Process 

Stata13 software is used for empirical analysis of data related to dairy products 

in 31 provinces from 2007 to 2018. The empirical data and method analysis ideas are 

as follows: 

Firstly, in order to determine whether factor analysis can be carried out on panel 

data, KMO and Bartlett tests can be carried out on sample data. In order to reduce the 

data dimension, the factor analysis method should be adopted to extract the maximum 
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common factor of each dimension of variables. Meanwhile, correlation test should be 

carried out on each variable.  

Secondly, variance inflation factor method (VIF) and unit root test (Dickey-

Fuller) were used to test and analyze the stationarity of double collinearity and panel 

data respectively. In the study of this thesis, end-panel data were used and the 

autocorrelation problem was not serious. Therefore, Hausman method was used to test 

the model during the analysis to determine the category of the model (fixed time and 

individual). The result showed that "null hypothesis was rejected" and fixed time was 

used. On this basis, bidirectional fixed effect model, stepwise regression model and t-

test method were used to carry out the correlation regression analysis of the model. 

Finally, the moderating effect was tested by hierarchical regression analysis. 

Thirdly, in order to further enhance the reliability of the conclusion, the mixed 

effect model and random effect model are selected for regression analysis again. The 

regression results are generally consistent and pass the robustness test. 

Finally, the instrumental variable method is used to solve the endogeneity 

problem. Considering the problem of endogeneity, in this thesis, referring to the 

references (Inceoglu et al., 2018; Maydeu et al., 2020; Shaver, 2020; Wang, Li, 2017) 

and the practices of Ciccone (2002); Fan (2006), we take the grassland area (Z1) as the 

instrumental variable of X1 (industrial resources) and the number of patents of animal 

husbandry industry Z2 and the number of talents in animal husbandry industry Z3 are 

used as the tool variables of X2 (Industrial Technology), and the grassland area Z4 is 

used as the tool variable of X3 (industrial scale). The endogenous test is carried out in 

two stages: Stage 1: X1, X2 and X3 are endogenous variables by Hausmann test. In 

order to verify whether industrial scale (X1), industrial technology (X2) and industrial 

resources (X3) are endogenous explanatory variables, it is necessary to assume that the 

instrumental variables are effective in the process of Hausmann test. After the test, it is 

found that the P value is 0, which significantly rejects the original hypothesis, that is, 

X1, X2 and X3 are all endogenous variables. The second stage: the tool variables Z1, 

Z2, Z3 and Z4 are exogenous variables to verify the effectiveness of tool variables 

tested by Sargan value. In order to further verify the validity of the instrumental 

variables, we tested the relationship between the instrumental variables and the original 

explanatory variables, and found that they presented a significant relationship of 1% 
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consistent with the theoretical expectation. The over-identification test is to test whether 

the tool variables are valid. The P-value of the Sargan statistic significantly accepts the 

null hypothesis of the over-identification test. Namely, all the tool variables are 

considered exogenous. Therefore, instrumental variables are valid for further regression 

analysis. By using the least square method as the main method, the regression results 

were found to be consistent with the conclusions of previous studies. 
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The Empirical data analysis process is as follows: 

 

Industrial resources, industrial 

technology, industrial scale

Industrial Distribution, including 

Location entropy ,Industry 

concentration rate ,Concentration of 

origin 

Industrial     

Policy

Explanatory variables Explained variable Moderator variable

 GDP, urbanization ratio, total 

population and the proportion of 

agriculture

Control variable

Data Sources:

"China Dairy Industry 

Statistical Yearbook" 

"China Statistics 

Yearbook"

Data Sources:

"China Dairy Industry 

Statistical Yearbook" 

"China Statistics 

Yearbook"

Get directly (1) Obtain the original data:

              (2) Calculate separately according to 

the formula
Data Sources:

China's five-year plan;

Policy documents of the five-

year plan of the provincial 

people s government; collect, 

sort and summarize

Data Sources:

"China Statistical 

Yearbook"

Get directly
Get directly

 Step 1:  Data collection

Step 2: Data preprocessing and analysis

Step 3: Data empirical analysis

factor analysis:

KMO and Bartlett test;

Descriptive statistics after 

centralization:

Correlation analysis

VIF test;

Unit root test

Hausman test:

Panel regression model 

selection

The purpose is to deal with 

dimensionality reduction

Descriptive statistics;

It is initially found that the explanatory 

variable and the explained variable are 

correlated, which is used to judge whether the 

next step of regression can be performed

Multicollinearity test: there is no multicollinearity

Panel data stationarity test, which can be directly 

used for regression analysis

Choose a fixed effects 

model

Regression analysis Moderating effect analysis Robustness analysis Endogenous analysis

 

Figure 3.1  Empirical Data Analysis Process 

  



 

 

CHAPTER 4 

 

EMPIRICAL DATA ANALYSIS 

 

4.1 Measurement Results Analysis of Industry Distribution 

4.1.1 Measurement Results of Location Entropy 

In China, different regions have different development advantages and can 

better promote the development of local economy. For the production of dairy products 

in China, it needs a unique geographical location and the vast land to establish the 

relatively perfect dairy breeding base and production base. According to China's 

geographical location, the production of dairy products is divided into the following 

regions: Inner Mongolia, Northwest, North China, South China and big city areas. Each 

region has its own unique advantages in the process of development and has carried out 

different work according to the guidance of national policies in order to better study the 

regional characteristics of China's dairy products production, the regional 

Concentration Ratio and so on. Location entropy was used to analyze the distribution 

of China's dairy industry. The results can be obtained in Table 4.1. 

 

Table 4.1  Location Entropy of Dairy Industry in China Regions (2013-2018) 

Year 

 

Province 

2013 2014 2015 2016 2017 2018 

Beijing 1.37 1.86 1.96 2.01 1.23 2.16 

Tianjing 1.17 0.96 1.38 1.74 1.27 0.89 

Hebei 3.48 3.49 3.45 3.20 3.19 3.16 

Shanxi 1.19 1.76 1.73 1.46 1.42 0.97 

Neimenggu 13.81 13.35 14.00 13.78 13.45 13.60 
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Year 

 

Province 

2013 2014 2015 2016 2017 2018 

Liaoning 0.99 0.71 0.76 1.07 0.78 1.13 

Jilin 0.68 0.59 0.82 0.79 1.31 1.30 

Heilongjiang 8.86 9.14 11.38 11.80 8.86 10.85 

Shanghai 1.31 1.03 1.75 1.81 1.54 1.99 

Jiangsu 1.27 1.46 1.27 1.83 1.82 1.34 

Zhejiang 0.98 0.69 0.97 1.30 1.11 1.18 

Anhui 1.80 1.47 1.02 1.57 1.38 1.90 

Fujian 0.92 0.72 1.03 0.26 0.77 0.84 

Jiangxi 0.96 0.34 0.72 0.90 0.60 0.91 

Shandong 2.83 2.72 2.36 2.11 2.29 2.08 

Henan 3.75 3.11 1.62 2.94 1.50 4.23 

Hubei 0.52 0.99 1.12 1.31 1.06 1.04 

Hunan 0.44 0.70 0.57 1.16 0.40 0.29 

Guangdong 1.26 1.31 1.12 0.72 1.42 1.46 

Guangxi 0.55 0.20 0.32 0.45 0.77 0.58 

Hainan 0.16 0.18 0.13 0.18 0.13 0.14 

Chongqi 1.26 0.70 1.04 0.32 0.79 0.58 

Sichuan 1.44 0.81 0.55 0.76 0.63 1.45 

Guizhou 1.28 0.81 1.28 1.09 0.73 0.63 

Yunnan 0.50 0.54 0.40 0.40 1.38 1.15 

Xizang 0.11 0.14 0.14 0.13 0.18 0.13 

Shanxi 2.40 1.93 2.15 1.94 1.60 1.51 

Gansu 1.14 0.52 0.65 1.35 0.80 0.80 

Qinghai 1.99 1.28 2.06 1.63 1.11 1.75 

Ningxia 0.58 0.64 0.37 0.37 0.66 0.79 

Xinjiang 0.37 0.37 0.38 0.38 0.39 0.37 

 

Note:  calculated by base data China Dairy Industry Yearbook; Unit: % 
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In the process of dairy production, different regions have differences in 

production. From the perspective of production areas, the production of dairy products 

is concentrated in these two areas of Inner Mongolia and Northwest due to its 

geographical advantages of the two production areas. In 2018, the location entropy 

values of these two production areas were 13.65 and 10.85 respectively, indicating a 

strong industrial agglomeration capacity, and these two production areas are resource-

based, typically including Inner Mongolia, Xinjiang and other regions where the state 

has planned and designed milk source bases and production bases. These regions have 

the advantages such as superior natural environment, vast grassland area, large number 

of dairy cows, rich high-quality milk sources and so on. 

Before 2007, the production and sales of dairy products in North China had been 

in a leading position. However, it had a serious impact on the dairy production industry 

in North China and the sales of dairy products in this region decreased rapidly after the 

melamine incident in 2008. Therefore, the location entropy of this region is relatively 

low and under 1. Southern producing areas and large urban producing areas have great 

advantages in economic development. Because their climate and geographical location 

are not suitable for dairy farming, the output of dairy products in this part is always in 

a low position, which can not effectively meet the local demand for dairy products. 

 

4.1.2 Concentration Ratio of Dairy Industry 

In the past six years or so, from 2013 to 2018, the competition in the industry 

has become more and more fierce. Large enterprises have strengthened their strength 

in the process of development, and small and medium-sized enterprises are facing 

difficulties in survival. Under such circumstances, large enterprises are constantly 

merging small and medium-sized enterprises, especially the phenomenon of 

reorganization and merger in the dairy industry is common, resulting in the continuous 

growth of the concentration ratio of the dairy industry. For example, the CR4 index 

values of the main production area Inner Mongolia, increasing from 41.66% in 2013 to 

59.87% in 2018. 
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However, in 2008, the outbreak of the "Melamine" incident caused the dairy 

giant Sanlu Group to go bankrupt, and many large-scale dairy companies that were 

exempt from inspection have also discovered the meaning of "melamine" in their 

products. Chinese dairy companies are seriously dishonest, and the market share is 

seized by foreign dairy brands. To get rid of the above dilemma, the Chinese 

government supports the merger and reorganization of dairy companies through policy 

support and industrial integration. The concentration of dairy companies has reappeared 

after 2011. This indicator is gradually improving in the following years. By consulting 

the relevant data of the China Dairy Industry Yearbook, the concentration rate of 

enterprises in various regions of China from 2007 to 2018 is calculated in Table 4.2. 

 

Table 4.2  Concentration Rate of Dairy Industry in China Regions (CR4) 

Year 

 

Province 

2013 2014 2015 2016 2017 2018 

Beijing 33.94 35.67 32.02 31.23 34.43 35.38 

Tianjing 29.48 29.86 32.29 25.26 34.91 32.81 

Hebei 31.48 39.19 36.84 46.10 30.89 32.36 

Shanxi 33.84 33.01 31.02 34.23 35.93 35.20 

Neimenggu 41.66 46.61 45.65 49.36 46.54 59.87 

Liaoning 31.09 25.73 30.71 34.07 25.58 27.76 

Jilin 18.06 19.17 18.00 16.20 18.01 19.83 

Heilongjiang 40.05 46.16 38.60 47.03 43.28 48.82 

Shanghai 24.88 24.84 24.49 24.89 24.95 24.95 

Jiangsu 26.45 33.56 32.41 33.80 26.31 33.84 

Zhejiang 24.86 24.90 24.00 24.01 24.70 24.41 

Anhui 19.91 19.73 19.83 19.47 19.85 19.79 

Fujian 15.40 15.51 15.14 15.78 15.45 15.25 

Jiangxi 24.04 24.41 24.26 24.53 24.22 24.46 

Shandong 42.59 40.47 36.80 43.54 38.02 45.66 

Henan 32.88 30.84 28.84 32.31 34.39 31.22 
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Year 

 

Province 

2013 2014 2015 2016 2017 2018 

Hubei 22.76 19.68 25.74 27.45 27.03 29.18 

Hunan 22.16 22.56 22.93 22.51 22.37 28.33 

Guangdong 25.55 25.30 25.57 31.41 27.83 32.33 

Guangxi 23.68 23.26 23.35 23.67 23.45 27.54 

Hainan 39.94 35.12 39.13 37.37 44.70 44.98 

Chongqi 31.86 31.44 31.45 31.91 31.86 31.56 

Sichuan 28.81 28.48 28.89 28.24 28.23 28.97 

Guizhou 25.37 25.11 25.09 25.81 25.21 25.22 

Yunnan 24.09 24.21 24.78 24.98 24.48 24.30 

Xizang 22.02 22.02 22.04 22.03 22.10 28.10 

Shanxi 29.17 30.70 35.83 36.56 31.89 30.36 

Gansu 21.74 21.71 21.33 21.34 21.75 21.39 

Qinghai 35.46 29.42 34.75 34.27 32.94 28.03 

Ningxia 26.77 26.67 26.85 26.63 26.90 29.43 

Xinjiang 24.47 24.93 24.69 24.97 24.14 28.61 

 

Note:  calculated by base data China Dairy Industry Yearbook; Unit: % 

 

From the above data, it can be judged that China's dairy production enterprises 

have a low Concentration Ratio, which is a big gap compared with the dairy industry 

of developed countries. Looking at the world, the Concentration Ratio of dairy industry 

is positively related to its development level, and almost all market types are oligopoly. 

For example, the three major cooperative companies in Australia - Shuangjiang MG 

Company, Bangli Company and Dairy Farmers Company accounting for more than 

60% of the total output of dairy production. The total market share of the three giants 

of the Dutch dairy industry exceeds 80% and the Concentration Ratio of the dairy 

production industry in Finland is higher. The market share of Valio Company is about 

77% and the industrial Concentration Ratio is very high, and all of them are oligopoly. 

This market structure leads to significant economies of scale for enterprises and 
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monopoly manufacturers hold the pricing power and thus get huge profits. In contrast, 

China's dairy industry has a relatively low industrial Concentration Ratio degree, which 

hinders the development of market economy, causes enterprises to seize milk sources, 

and leads to the increase of production costs and the decline of profits. 

 

4.1.3 Geographical Origin Concentration Results 

It can be seen from the figure that from 2007 to 2018, the Concentration Ratio 

of dairy producing areas fluctuated continuously, and the development was not very 

stable. The first stage: before 2008, the Concentration Ratio of dairy producing areas 

was increasing and the development speed of dairy industry was relatively fast. It 

reached the highest value in 2008, reaching 0.57; the second stage: from 2009 to 2012, 

due to the impact of safety and quality events, the Concentration Ratio of dairy 

producing areas continued to decline, down to the level of 0.43, but still higher than the 

initial level in 2007; the third stage: from 2013 to 2018, the level of dairy production 

was gradually restored and the Concentration Ratio of dairy producing areas was also 

continuously improved. In 2018, it reached the highest growth value, about 0.71. The 

above changes showed that the production areas of dairy industry were more 

concentrated. 

 

 

Figure 4.1  Origin Concentration of Dairy Industry in China 

Note:  calculated by base data China Dairy Industry Yearbook 
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In conclusion, in the above analysis, industrial Concentration Ratio, 

Concentration Ratio and location entropy were found some extent fluctuations, first 

increased, then decreased, and recovered. That is to say, from 2007 to 2018, large-scale 

dairy farming was realized the large scale breeding and adopted the scientific and 

effective breeding technology in dairy farming, and the rapid development of dairy 

production enterprises was realized. After serious safety and quality problems occurred 

in 2008 and affected by this problem, the concentration trend of dairy industry 

decreased sharply, which had a serious impact on the development of dairy industry; 

from 2009 to 2018, under the continuous supervision of the government, dairy 

production enterprises have carried out a wide range of reforms to make the 

development of the dairy industry recover, the industrial Concentration Ratio is 

constantly improving and the industry distribution is constantly optimized. 

 

4.2 Factor Analysis 

The KMO and Bartlett test methods are used to determine whether the panel 

data can be factored. The factor analysis can be used to reduce data dimensions and 

simplify data analysis. It is generally believed that factor analysis is suitable for 

measuring a relatively high correlation between indicators. Only if the KMO value is 

higher than 0.5 and the significance probability of Bartlett's sphere test P value <0.05, 

the panel data will be deemed to show structural validity. Factor analysis method can 

be adopted only when the above conditions are met. Therefore, we conducted KMO 

and Bartlett tests on the data of industrial resource dimensions through STATA 

software.  

 

4.2.1 Industrial Resources 

In order to determine whether factor analysis can be performed on the panel 

data, KMO and Bartlett tests need to be performed on the sample data. When the KMO 

value is higher than 0.5 and the probability P value of detecting its significance is less 

than 0.05, that is, the spherical hypothesis is rejected and the panel data has structural 

validity. There is a relationship between various variables, which is suitable for factor 
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analysis. This thesis uses STATA software to carry out KMO and Bartlett tests on 

industrial resource variables. The results are as follows: 

 

Table 4.3  KMO & Bartlett Test in Industrial Resources 

KMO & Bartlett Test 

KMO 0.62 

 Approximate chi square 321.302 

Bartlett  df 3 

 sig 0.000 

 

1)  KMO and Bartlett Tests 

It can be seen from Table 4.3 that the value of KMO is 0.62, indicating 

that it is suitable for factor analysis. According to the results of Bartlett test, the 

corresponding probability p value is close to 0 and passes the 95% reliability tests. It is 

considered that the correlation coefficient matrix of each index is obviously different 

from the unit matrix, indicating that the industrial resource indexes are suitable for 

dimensionality reduction by using data factor analysis. 

Due to the dimensions of many variables are inconsistent, the original 

index data are very different. The standardization method of data standard deviation is 

adopted to process the original index data in order to eliminate the shielding effect 

between the data. And we use the processed data to do factor analysis and Table 4.4 

can be obtained. 

2)  Factor Extraction 

It can be seen from the total variance explained in the Table that the total 

variance explained by the first factor is 60.87% and the cumulative contribution rate 

method is close to 60%. From the perspective of eigenvalue, the eigenvalue of the first 

common factor is much higher than the other two factors and the value is close to 2, 

while the eigenvalues of the other two factors are less than 1. Therefore, the first factor 

is selected as the common factor. 

 

Table 4.4  Explained Total Variance in Industrial Resources 
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Factor Eigenvalues Variance (%) Accumulation (%) 

Factor1 1.82600 0.6087 0.6087 

Factor2 0.92643 0.3088 0.9175 

Factor3 0.24757 0.0825 1.0000 

 

The component matrix is obtained by rotating the component matrix by 

the maximum variance method, as shown in Table 4.5. 

 

Table 4.5  The Component Matrix in Industrial Resources 

Variable Factor 

Factor1 

DCS 0.47185  

NODE 0.50931  

TFQ 0.25613  

3)  Component Matrix Analysis 

According to the results in Table 4.5, the load coefficients of the three 

dimensions (DCS, NODE and TFQ) of industrial resources are 0.47185, 0.50931 and 

0.25613 respectively. The score of industrial resource factor is: 

 

F1 = 0.47185 *DCS+0.50931*NODE+0.25613 *TFQ 

X1 = (0.6087*F1)/0.6087 

 

4.2.2 Industrial Technology 

We can calculate the industrial technology for KMO and Bartlett tests through 

similar methods. The results are as follows: 

 

Table 4.6  KMO & Bartlett Test about Industrial Technology 

KMO & Bartlett 
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KMO 0.589 

 Approximate chi square 16.397 

Bartlett Test df 6 

 sig 0.001 

 

1)  KMO and Bartlett Tests 

It can be seen from Table 4.6 that the value of KMO is 0.589 indicating 

that it is suitable for factor analysis. According to the results of Bartlett tests, the 

corresponding probability P value is close to 0 and passes the 95% reliability tests. 

Therefore, it is reasonable to use factor analysis to analyze these data. 

2)  Factor Extraction 

It can be seen from the total variance explained in the Table that the total 

variance explained by the first factor and the second factor are 41.25% and 33.50% 

respectively, and the cumulative contribution rate method is close to 74.79%. From the 

perspective of eigenvalues, the eigenvalues of the first two factors are greater than 1 

and the eigenvalues of the third factor are less than 1. Therefore, the first and second 

factors are selected as common factors. 
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Table 4.7  Explained Total Variance in Industrial Technology 

Factor Eigenvalues Variance (%) Accumulation (%) 

Factor1 1.23869 0.4129 0.4129 

Factor2 1.00495 0.3350 0.7479 

Factor3 0.75636 0.2521 1.0000 

 

The results of the component matrix rotated by the maximum variance 

method are shown in Table 4.8. 

 

Table 4.8  The Component Matrix in Industrial Technology 

Variable Factor 

Factor1 Factor2 

TNOT 0.69327 0.22091 

TRD -0.58980 0.24505 

TPODF 0.05906 0.92820 

 

3)  Component Matrix Analysis 

It can be seen from Table 4.8 that the load coefficients of the three 

dimensions of industrial technology (TNOT, TRD and TPODF) in the first factor are 

0.69327, -0.58980 and 0.05906. The load coefficients in the second factor are 0.22091, 

0.24505 and 0.9282. The factor score of industrial scale is: 

 

F1 = 0.69327*TNOT-0.58980*TRD+0.05906 *TPODF 

F2 = 0.22091*TNOT+0.24505*TRD+0.92820 *TPODF 

X2 = (0.4129*F1+0.3350*F2)/0.7479 

 

4.2.3 Industrial Scale 

KMO and Bartlett tests need to be used in the process of analyzing the scale of 

the industry. According to the analysis in Table 4.9, the KMO values are within the 
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specified range, and the factor tests can be carried out. Bartlett test reliability reaches 

95% during the test process and the dimension can be reduced in this way. 

 

Table 4.9  KMO & Bartlett Test about Industrial Scale 

KMO & Bartlett Test 

KMO 0.5687 

 Approximate chi square 636.275 

Bartlett Test df 6 

 sig 0.000 

 

1)  Factor Extraction 

It can be seen from the total variance explained in the Table that the total 

variance explained by the first factor is 58.65% and the cumulative contribution rate 

method is close to 60%, which shows that the information of existing indexes can 

replace the information of original indexes. From the perspective of eigenvalues, the 

eigenvalues of the first common factor are very high and the eigenvalues of other factors 

are less than 1. Therefore, the first factor is selected as the common factor. 

 

Table 4.10  Explained Total Variance in Industrial Scale 

Factor Eigenvalues Variance (%) Accumulation (%) 

Factor1 2.34614 0.5865 0.5865 

Factor2 0.94983 0.2375 0.8240 

Factor3 0.58796 0.1470 0.9710 

Factor4 0.11606 0.0290 1.0000 

 

The component matrix is obtained by rotating the component matrix by 

the maximum variance method, as shown in Table 4.11. 

 

  



 109 

Table 4.11  The Component Matrix in Industrial Scale 

Variable Factor 

Factor1 

IETV 0.14507  

DC 0.31188  

TDP 0.37825  

GVODP 0.40601  

 

2)  Component Matrix Analysis 

According to the results in Table 4.11, the load coefficients of the four 

dimensions of industrial resources (IETV, DC, TDP and GVODP) are 0.14507, 

0.31188, 0.37825 and 0.40601 respectively. The factor score of industrial scale is: 

F1 = 0.14507*IEIV+0.31188*DC+0.37825 *TDP+0.40601*GVODP 

X3 = (0.5865*F1)/0.5865 

 

4.2.4 Industry Distribution 

1)  KMO and Bartlett Tests.  

It can be seen from Table 4.12 that the value of KMO is 0.7063 

indicating that it is suitable for factor analysis. According to the results of Bartlett tests, 

the corresponding probability P value is close to 0 and passes the 95% reliability tests, 

which shows that it is reasonable to use factor analysis to analyze these data. 

 

Table 4.12  KMO & Bartlett Test in Industrial Distribution 

KMO & Bartlett Test 

KMO 0.7063 

 Approximate chi square 566.493 

Bartlett test Degree of Freedom(df) 3 

 sig 0.000 
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2)  Factor Extraction 

It can be seen from the total variance explained in Table 4.13 that the 

total variance explained by the first factor is 78.65% and the cumulative contribution 

rate method is close to 80%. The information of this indexes can be used to replace 

most of the information in the original indexes. From the perspective of eigenvalues, 

the first common factor is large with a value of 2.36, while the eigenvalues of the other 

two factors are less than 1. Therefore, the first factor is selected as the common factor. 

 

Table 4.13  Explained Total Variance in Industrial Distribution 

Factor Eigenvalues Variance (%) Accumulation (%) 

Factor1 2.35964 0.7865 0.7865 

Factor2 0.42583 0.1419 0.9285 

Factor3 0.21453 0.0715 1.0000 

 

The component matrix is obtained by rotating the component matrix by 

the maximum variance method, as shown in Table 4.14. 

 

Table 4.14  The Component matrix in Industrial Distribution 

Variable Factor 

Factor1 

LQ 0.38197 

CR 0.35549 

GC 0.38926 

 

3)  Component Matrix Analysis 

According to the results in Table 4, the load coefficients of the three 

dimensions (LQ, CR and GC) in the industry distribution are 0.38197, 0.35549 and 

0.38926 respectively. The factor score of industry distribution is: 

F1 = 0.38197*LQ+0.35549*CR+0.38926*GC 
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Y = (0.7865*F1)/0.7865 

 

4.3 Data Analysis 

4.3.1 Descriptive Statistical Analysis 

Some variables are centralized processed in order to narrow the dimensional 

gap between data; c_ means centralized processing the variables in order to facilitate 

the interpretation of the regulatory effect. If the centralization is not carried out, the 

highly collinearity between the interaction term (independent variable * moderating 

variable) and the independent variable and regulatory variable will make the model 

estimation biased (Zhang & Lin, 2021). The descriptive statistical results are shown in 

Table 4.15. 

 

Table 4.15  The Descriptive Statistics for Model 

Variable Sample 

Size 

Mean Standard 

Deviation 

Min Max 

Y 372 4.86e-17 1 -1.171612 3.767955 

F4 372 4.42e-17 1 -1.171612 3.767955 

c_X3 341 6.22e-17 1 -1.160644 3.115685 

F3 341 1.35e-16 1 -1.160644 3.115685 

c_X2 275 -1.76e-17 .7109321 -1.581578 2.235947 

F2 275 -1.78e-17 1 -2.658413 2.36585 

F1 275 -3.11e-17 1 -3.198863 3.883704 

c_X1 275 -2.23e-17 1 -2.658413 2.36585 

F5 275 3.63e-18 1 -1.056645 3.850123 

X1_policy 341 .0016143 .7895075 -1.160644 3.115685 

X2_policy 275 -.066611 .420103 -1.581578 1.435032 

X3_policy 275 .0157841 .5555674 -1.710718 1.850466 

lnGDP 372 9.329402 1.056951 5.710627 11.37737 

urban 372 .5133401 .1475335 .169506 896 

lnPOP 372 8.121966 .8266883 5.676754 9.326344 
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Variable Sample 

Size 

Mean Standard 

Deviation 

Min Max 

pi 372 .4810897 .1031007 .180322 .8118 

 

The number of sample of industry distribution is 372, and the numbers of 

sample of industrial scale, industrial technology and industrial resources are 341, 275 

and 275 respectively. The number of sample of such as GDP, urbanization, population 

and the proportion of primary industry in the control variable area is 372. The average 

GDP is 9.329, the average urbanization ratio is 0.513, the average population is 8.12 

and the average proportion of primary industry is 0.48. 

 

4.3.2 Multicollinearity Test (variance inflation factor, VIF) 

It is necessary to accurately measure the severity of collinearity in the process 

of establishing multiple linear regression model. The indexes used in the measurement 

process are the variance inflation coefficient. Generally speaking, the variance inflation 

coefficient fluctuates within the range of 1. The closer the value is to 1, the smaller the 

collinearity degree is. It needs to be corrected in time when the multicollinearity is 

serious. The tolerance value is generally between 0 and 1, and the smaller the tolerance 

value shows that there is a linear relationship between each other. The tolerance value 

is generally stable. If there is a large change, the results calculated by regression model 

will have a large error.  

It is generally believed that multicollinearity problems may occur in cross-

section data, few multicollinearity problems in panel data. However, this thesis first 

carries out variance inflation factor tests (VIF) on explanatory variables (industrial 

resources X1, industrial technology X2 and industrial scale X3) in order to further test 

and avoid the multicollinearity problem of panel data. And "Estat vif" command can be 

called to perform VIF analysis in STATA software for statistical analysis with reference 

to the methods of Pu (2020); Zhang and Cai (2021) literature. There is an inverse 

proportional relationship between variance inflation coefficient and tolerance. The VIF 

values of X1, X2 and X3 are shown in the following Table: 

 

Table 4.16  The VIF Value for X1 
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Variable VIF 1/VIF 

lnGDP 8.17 0.122463 

pop 5.42 0.184335 

urban 4.20 0.237917 

pi 1.40 0.715175 

X1 1.25 0.802865 

Mean VIF 4.09  

 

Table 4.17  The VIF Value for X2 

Variable VIF 1/VIF 

lnGDP 8.02 0.124615 

pop 5.73 0.174603 

urban 3.74 0.267039 

pi 1.20 0.829961 

X2 1.01 0.986464 

Mean VIF 3.94  

 

Table 4.18  The VIF Value for X3 

Variable VIF 1/VIF 

lnGDP 8.02 0.124666 

pop 5.73 0.174610 

urban 3.75 0.266644 

pi 1.22 0.819551 

X3 1.03 0.972107 

Mean VIF 3.95  

 

Note:  According to the calculation results of STATA 
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From the above table, it can be found that the variance expansion factor VIF of 

each variable is strictly less than 10, and most of them are less than 5. The results show 

that there is no problem of multicollinearity among the variables in the three models. 

 

4.3.3 Correlation Analysis of Variables 

The correlation between explanatory variables and explained variables was 

analyzed. The purpose is to test the collinearity between explanations and preliminarily 

judge the correlation between explanatory variables and explained variables, so as to 

lay the foundation for subsequent regression analysis. Calculate the correlation matrix 

of each variable through STATA software, as shown in Table 4.19-4.21: 

According to the report in Table 4.19, the correlation coefficient between 

industrial resources (C_X1) and industry distribution (Y) is -0.107, which has passed 

the significance tests of 10%, showing a negative correlation. The correlation 

coefficient between the interaction term (X1_policy) of industrial resources and 

industrial policy and industry distribution (Y) is -0.079, which has passed the 5% 

significance tests, showing a negative correlation. 

 

Table 4.19  The Correlation Coefficient Matrix of Industrial Resources 

Variable Y c_X1 X1_policy lnGDP urban lnPOP pi 

Y 1.000 - - - - - - 

c_X1 -0.107* 1.000 - - - - - 

X1_policy -0.079** 0.556*** 1.000 - - - - 

lnGDP 0.161*** -0.051 0.023 1.000 - - - 

urban 0.112** -0.105* -0.043 0.530*** 1.000 - - 

lnPOP 0.105** 0.004 0.030 0.834*** 0.052 1.000 - 

pi 0.140*** -0.082 0.000 0.060 -0.308*** 0.279*** 1.000 

 

Note:  * p<0.1, ** p<0.05, *** p<0.01; data source: according to the calculation results 

of STATA 

 

According to the report in Table 4.20, the correlation coefficient between 

Industrial Technology (C_X2) and industry distribution (Y) is -0.137, which passes the 
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significance tests of 5%, showing a negative correlation. The correlation coefficient 

between the interaction term (X2_policy) of industrial technology and industrial policy 

and industry distribution (Y) is -0.103, which passes the 10% significance tests, 

showing a negative correlation. 

 

Table 4.20  The Correlation Coefficient Matrix of Industrial Technology 

Variable Y c_X2 X2_policy lnGDP urban lnPOP pi 

Y 1.000 - - - - - - 

c_X2 -0.137** 1.000 - - - - - 

X2_policy -0.103* 0.606*** 1.000 - - - - 

lnGDP 0.161*** -0.032 0.034 1.000 - - - 

urban 0.112** -0.096 0.014 0.530*** 1.000 - - 

lnPOP 0.105** 0.068 0.062 0.834*** 0.052 1.000 - 

pi 0.140*** -0.001 0.054 0.060 -0.308*** 0.279*** 1.000 

 

Note:  * p<0.1, ** p<0.05, *** p<0.01, data source: according to the calculation results 

of STATA 

 

According to the report in Table 4.21, the correlation coefficient between 

industrial scale (C_X3) and industry distribution is 0.781, which has passed the 1% 

significance tests. The correlation coefficients between the control variables lnGDP and 

pi and industry distribution are 0.161 and 0.140 respectively, which has passed the 1% 

significance tests. The correlation coefficients between Urban, lnPOP and industry 

distribution are 0.112 and 0.105 respectively, which has passed the 5% significance 

tests. The correlation coefficient between the interaction term (X3_policy) of industrial 

scale and industrial policy and industry distribution (Y) is 0.781, which has passed the 

1% significance tests. 
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Table 4.21  The Correlation Coefficient Matrix of Industrial Scale 

Variable Y c_X3 X3_policy lnGDP urban lnPOP pi 

Y 1.000 - - - - - - 

c_X3 0.781*** 1.000 - - - - - 

X1_policy 0.636*** 0.790*** 1.000 - - - - 

lnGDP 0.161*** 0.293*** 0.222*** 1.000 - - - 

urban 0.112** 0.064 0.059 0.530*** 1.000 - - 

lnPOP 0.105** 0.276*** 0.218*** 0.834*** 0.052 1.000 - 

pi 0.140*** 0.353*** 0.221*** 0.060 -0.308*** 0.279*** 1.000 

 

Note:  * p<0.1, ** p<0.05, *** p<0.01, data source: according to the calculation results 

of STATA 

 

4.4 Data Test 

4.4.1 Unit Root Test 

The use of the data is panel data in the process of research. Using panel data to 

establish a model, the estimated time series data has great volatility, and there are great 

differences between these time series. It is important to carry out accurate root test for 

time series in order to ensure the stability of time series, and the established model can 

ensure the accuracy of results, which has more practical value. 

The root test of data should be carried out to ensure the stability of data in order 

to ensure the accuracy of regression analysis. In case of instability, the result has false 

regression. The main used test methods are LLC, ADF-Fisher, etc. Referring to Dickey, 

and Fuller (1979, 1981); Qiu (2019), this thesis selects the enhanced Dickey-Fuller 

method to test the unit root of the stationarity of each variable. Table 4.22 shows the 

results of unit root tests on the stationarity of each index data obtained. 
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Table 4.22  The Unit Root Test for Model 

Variable Indicators Value P Variable Indicators Value P 

Y Inverse chi-

squared (62) 

321.2365 0.000 lnGDP Inverse chi-

squared (62) 

112.0928 0.0001 

Inverse 

normal 

-12.1061 0.000 Inverse 

normal 

-4.9536 0.0000 

Inverse logit t 

(159) 

-15.5196 0.000 Inverse logit t 

(159) 

-4.7212 0.0000 

Modified inv. 

chi-squared 

23.2801 0.000 Modified inv. 

chi-squared 

4.4985 0.0000 

X3 Inverse chi-

squared (58) 

165.6345 0.0000 Urban Inverse chi-

squared (62) 

399.6402 0.0000 

Inverse 

normal 

-3.1468 0.0008 Inverse 

normal 

-15.2919 0.0000 

Inverse logit t 

(149) 

-5.6999 0.0000 Inverse logit t 

(159) 

-19.5821 0.0000 

Modified inv. 

chi-squared 

9.9936 0.0000 Modified inv. 

chi-squared 

30.3210 0.0000 

X2 Inverse chi-

squared (62) 

195.7041 0.0000 LnPOP Inverse chi-

squared (62) 

135.7547 0.0015 

Inverse 

normal 

-8.6213 0.0000 Inverse 

normal 

12.6565 0.0038 

Inverse logit t 

(159) 

-9.2371 0.0000 Inverse logit 

t(159) 

12.5265 0.0125 

Modified inv. 

chi-squared 

12.0070 0.0000 Modified inv. 

chi-squared 

-22.3569 0.0000 

X1 Inverse chi-

squared (62) 

330.6328 0.0000 Pi Inverse chi-

squared (62) 

593.8625 0.0000 

Inverse 

normal 

-13.4319 0.0000 Inverse 

normal 

-18.3767 0.0000 

Inverse logit t 

(159) 

-16.2758 0.0000 Inverse logit 

t(159) 

-29.2527 0.0000 

Modified inv. 

chi-squared 

24.1239 0.0000 Modified inv. 

chi-squared 

47.7627 0.0000 

 

Note:  According to the calculation results of STATA 
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It can be found that all empirical variables can reject the original hypothesis 

when all empirical variables are at the significant level of 5% through the enhanced 

Dickey-Fuller unit root tests of panel data, that is, they all pass the unit root tests and 

data stationary tests. 

 

4.4.2 Hausman Test 

It is necessary to comprehensively analyze its influencing factors in the process 

of analyzing the Concentration Ratio of industrial and regional distribution. The data 

used in the analysis process is cross-sectional data. The defects in the use of cross-

sectional data are prone to endogenous problems. Meanwhile, the indexes considered 

are not very comprehensive, which will lead to a certain deviation in the analysis 

results. Therefore, the panel data is used for analysis in the process of analysis. 

There are many types of panel data, mainly including fixed effect, random effect 

and pooled model. The main difference between fixed effect and random effect models 

is whether they change with time. Pooled model can use Hausman test to judge the type 

of model. Hausman's idea is to change the tests of the correctness of H0 into the tests of 

whether it is zero. The original hypothesis of the test is that "the random effect model 

is more effective". The test results are shown in Table 4.23.  

 

Table 4.23  The Hausman Test for Model 

Model Test 

Method 

Statistical 

indicators 

Value H0 P Result 

Model 

(X3) 

Hausman chi2 (6) 43.92 No 

individu

al effect 

0.0000 Reject random 

effects; choose 

fixed effects 

models. 

Model 

(X2) 

Hausman chi2 (6) 16.50 No 

individu

al effect 

0.0113 Reject random 

effects; choose 

fixed effects 

models. 
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Model Test 

Method 

Statistical 

indicators 

Value H0 P Result 

Model 

(X1) 

Haus

man 

chi2 (6) 11.18 No 

individu

al effect 

0.0430 Reject random 

effects; choose 

fixed effects 

models. 

 

Table 4.23 shows that the Hausman Test statistical values of the regression 

model of the influencing factors of dairy industry distribution are 43.92, 16.5 and 11.18 

respectively. P-values are 0, 0.0113 and 0.0430 respectively. Reject the original 

hypothesis at the significance level of 5%: That is, the fixed effect model can better fit 

than the random effect model based on the sample data selected in this thesis. Therefore, 

the fixed effect method is selected to estimate the model. 

 

4.5 Analysis of Empirical Results 

According to the Hausmann test results, this section will use the two-way fixed 

effect model, adopt the stepwise regression method, and verify the hypothesis H1-H3 

through the T-test method. 

 

4.5.1 Analysis of Regression Results 

1)  The positive impact of industrial resources on industry distribution 

The regression results of the impact of industrial resources on industry 

distribution are shown in Table 4.24. Models 1-5 were double fixed for time and 

individual effects. Model 1 is the regression result without adding control variables, 

model 2-5 is the regression result after adding control variables step by step, in which 

model 5 is the regression result with adding all four control variables. Table 4.24 

reflects the regression results of dairy industry resources on industry distribution: 
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Table 4.24  The Regression Result of Industrial Resources to Industrial Distribution 

Variable Model 1 Model 2 Model 3 Model 4 Model 5 

X1 0.011*** 0.011** 0.011** 0.010*** 0.011*** 

 (2.78) (2.76) (2.82) (4.74) (3.78) 

lnGDP - 0.034 0.018 -0.256 -0.119 

 - (0.16) (0.09) (-1.07) (-0.44) 

urban - - 0.290 0.623 0.405 

 - - (0.44) (0.93) (0.58) 

pop - - - -0.029** -0.030*** 

 - - - (-2.51) (-2.60) 

pi - - - - -0.452 

 - - - - (-1.05) 

_cons -0.061** -0.356 -0.328 3.158 2.391 

 (-2.08) (-0.20) (-0.18) (1.38) (1.00) 

Time effect YES YES YES YES YES 

Individual 

effect 

YES YES YES YES YES 

N 275 275 275 275 275 

R2 0.819 0.824 0.828 0.753 0.852 

 

Note:  t statistics in parentheses; * p<0.1, ** p<0.05, *** p<0.01 

 

T-test method is adopted to verify hypothesis 1. The fitting coefficient 

R2 (coefficient of determination) of model 1-5 is greater than 0.8, indicating that the 

model has good fitting degree. The regression results of model 1 show that when the 

control variables are not added, the influence coefficient of dairy industry technology 

on industry distribution is 0.011 and the corresponding T value is 2.78, which has 

passed the 1% significance test. According to model 5, after controlling the four 

variables of regional GDP, urbanization rate, population and the proportion of primary 

industry, the influence coefficient of dairy industry technology on industry distribution 

is 0.011 and the T value is 3.78, which has passed the 1% significance test. Therefore, 
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the dairy industry resources have a significant positive impact on the industry 

distribution. Hypothesis 1 passes the test. 

2)  The positive impact of industrial technology on industry distribution 

Table 4.25 reflects the regression results of dairy industry technology on 

industry distribution: 

 

Table 4.25  The Regression Result of Industrial Technology to Industrial Distribution 

Variable Model 6 Model 7 Model 8 Model 9 Model 10 

X2 0.029*** 0.028** 0.029* 0.025** 0.027** 

 (3.58) (2.56) (2.10) (2.37) (2.48) 

lnGDP - 0.023 0.005 -0.254 0.104** 

 - (0.11) (0.02) (-1.07) (2.38) 

urban - - 0.325 0.636 0.399 

 - - (0.49) (0.95) (0.57) 

pop - - - -0.027** -0.029** 

 - - - (-2.40) (-2.49) 

pi - - - - -0.494 

 - - - - (-1.15) 

_cons -0.060** -0.257 -0.227 3.086 2.244 

 (-2.18) (-0.14) (-0.12) (1.36) (0.94) 

Time effect YES YES YES YES YES 

Individual effect YES YES YES YES YES 

N 275 275 275 275 275 

R2 0.810 0.915 0.819 0.896 0.895 

 

Note:  t statistics in parentheses; * p<0.1, ** p<0.05, *** p<0.01 
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Model 6 is the regression result without adding control variables and 

models 7-10 is the regression result obtained after adding control variables step by step, 

in which model 10 is the regression result with adding all four control variables. The 

T-test method is adopted to verify hypothesis 2. The fitting coefficient R2 (coefficient 

of determination) of model 6-10 is greater than 0.8, indicating that the model has good 

fitting degree. The regression results of model 6 show that when the control variables 

are not added, the influence coefficient of dairy industry technology on industry 

distribution is 0.029 and the corresponding T value is 3.58, which has passed the 1% 

significance test. According to model 10, after controlling the four variables of regional 

GDP, urbanization rate, population and the proportion of primary industry, the 

influence coefficient of dairy industry technology on industry distribution is 0.027 and 

the T value is 2.48, which has passed the 5% significance test. Therefore, the dairy 

industry regulation technology has a significant positive impact on the industry 

distribution and Hypothesis 2 passes the test.  

3)  The positive impact of industrial scale on industry distribution 

The regression results of the impact of industrial scale on industry 

distribution are shown in Table 4.26. Model 11 is the regression result without adding 

control variables and model 12-15 is the regression result obtained after adding control 

variables step by step, in which model 15 is the regression result with adding all four 

control variables. 
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Table 4.26  The Regression Result of Industrial Scale to Industrial Distribution 

Variable Model 11 Model 12 Model 13 Model 14 Model 15 

X3 0.013*** 0.009** 0.012* 0.006*** 0.005** 

 (3.32) (2.53) (1.26) (3.58) (2.28) 

lnGDP - 0.038 0.020 0.096 0.153 

 - (0.27) (0.13) (0.64) (0.80) 

urban - - -0.236 -0.050 -0.389 

 - - (-0.40) (-0.09) (-0.64) 

pop - - - -0.018** -0.019** 

 - - - (-2.08) (-2.21) 

pi - - - - -0.748** 

 - - - - (-2.08) 

_cons -0.033 0.296 0.229 1.663 0.140 

 (-1.11) (0.24) (0.19) (1.18) (0.09) 

Time effect YES YES YES YES YES 

Individual effect YES YES YES YES YES 

N 341 341 341 341 341 

R2 0.86 0.80 0.88 0.81 0.89 

 

Note:  t statistics in parentheses; * p<0.1, ** p<0.05, *** p<0.01 

 

The T-test method is adopted to verify hypothesis 3. The fitting 

coefficient R2 (coefficient of determination) of model 11-15 is greater than 0.8, 

indicating that the fitting degree of the model is good. According to the regression 

results of model 11, when the control variable is not added, the influence coefficient of 

dairy industry scale on industry distribution is 0.013 and the corresponding T value is 

3.32, which has passed the 1% significance test. According to model 15, after 

controlling the four variables of regional GDP, urbanization rate, population and the 

proportion of primary industry, the influence coefficient of dairy industry scale on 

industry distribution is 0.005 and the corresponding T value is 2.28, which has passed 
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the 5% significance test. Therefore, the dairy industry scale has a significant positive 

impact on industry distribution and Hypothesis 3 passes the test. 

Generally speaking, the industrial resources, industrial technology and 

industrial scale of dairy industry have a positive impact on the industry distribution. 

Hypothesis H1, H2 and H3 have passed the test. 

 

4.5.2 Results of Moderating Effect  

Industrial policy is the moderating variable of this thesis. Since the 12th Five-

Year Plan in 2011, the state has started the dairy industry revitalization plan and the 

provincial policies on dairy products have been paid attention to accordingly. 

Therefore, the value of provincial industrial policies before 2011 is 0; the value of 

industrial policy after 2011 is 1. Before the moderating effect test, the factor score of 

potential variables is centralized processing to reduce the non-essential collinearity 

effect. In the statistical test of moderating variables, it is tested by two regression 

analysis. In the first regression model, the independent variables include industrial 

scale, industrial technology, industrial resources and regulatory variables industrial 

policy respectively. In the second regression model, the independent variables include 

industrial scale / industrial technology / industrial resources, moderating variables and 

the interactive terms of industrial scale / industrial technology / industrial resources and 

regulatory variables. When the interaction term of industrial scale / industrial 

technology / industrial resources and moderating variables is added to the regression 

equation. If the interaction term is significant, it indicates that there is a moderating 

effect; if it is not significant, there is no moderating effect (Baron & Kenny, 1986). 

1)  Test the moderating effect of industrial policy on industrial resources 

and industry distribution 

According to Table 4.27, in the first regression model 16a, the industrial 

resources of explanatory variable have a significant positive impact on the industry 

distribution of the explained variable and the correlation coefficient is 0.011, which 

passes the significance level test of 0.01. In the second regression model 17a, the 

interaction term also has a significant positive impact on the industry distribution and 

the coefficient is 0.104, which passes the significance level test of 0.05. Meanwhile, the 

explanation degree of the model increased from 71.91% to 75.03%. Control variables 
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were added to the first regression model and the second regression model respectively 

to obtain 16b and 17b. Table 4.27 shows that the above conclusions are still valid after 

adding control variables. This shows that the higher the interaction level, the higher the 

industry distribution level. Industrial policy positively regulates the impact of industrial 

resources on industry distribution and Hypothesis H4 has passed the test. 

 

Table 4.27  Multi-level Regression Results on the Moderating Effect of Industrial 

Resources 

Variable Model 16a Model 16b Model 17a Model 17b 

c_X1 0.011*** 0.001** 0.011*** 0.001*** 

 (2.78) (0.04) (2.78) (0.03) 

policy 0.009*** 0.026* 0.026** 0.025** 

 (3.47) (1.97) (2.49) (2.37) 

X1_policy - 0.104** - 0.024** 

 - (2.38) - (2.19) 

lnGDP - - -0.119 -0.104 

 - - (-0.44) (-0.38) 

urban - - 0.405 0.325 

 - - (0.58) (0.46) 

pop - - -0.030*** -0.030*** 

 - - (-2.60) (-2.60) 

pi - - -0.452 -0.426 

 - - (-1.05) (-0.99) 

_cons -0.061** -0.051* 2.391 2.293 

 (-2.08) (-1.67) (1.00) (0.96) 

Time effect YES YES YES YES 

Individual effect YES YES YES YES 

N 275 275.000 275 275.000 

R2 0.7191 0.7203 0.752 0.793 

 



 126 

2) Test the moderating effect of industrial policy on industrial 

technology and industry distribution 

According to Table 4.28, in the first regression model 18a, the industrial 

scale of explanatory variable has a significant positive impact on the industry 

distribution of the explained variable and passed the significance level test of 0.01. In 

the second regression model 19a, the interaction term did not pass the significance test 

on the industry distribution and the P value was 0.819. There was no change in the 

explanation degree before and after. Control variables were added to the first regression 

model and the second regression model respectively, and 18b and 19b were obtained 

respectively. The results in Table 4.28 show that the above conclusion is still valid after 

adding control variables. This shows that the moderating effect of the interaction term 

is not significant, the industrial policy does not moderate the impact of industrial 

technology on industry distribution and Hypothesis H5 has not passed the test. 

 

Table 4.28  Multi-level Regression Results on the Moderating Effect of Industrial 

Technology 

Variable Model 18a Model 18b Model 19a Model 19b 

c_X2 0.029*** 0.034* 0.027** 0.033** 

 (3.58) (1.85) (2.48) (2.29) 

policy 0.0105*** 0.0342** 0.0145** 0.0527*** 

 （9.17） （4.48） （2.48） （3.63） 

X2_policy - 0.623 0.168 0.018 

 - (0.93) (0.819) (0.09) 

lnGDP - - 0.104** -0.101 

 - - (2.38) (-0.37) 

urban - - 0.399 0.401 

 - - (0.57) (0.57) 

pop - - -0.029** -0.028** 

 - - (-2.49) (-2.47) 

pi - - -0.494 -0.511 

 - - (-1.15) (-1.18) 
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Variable Model 18a Model 18b Model 19a Model 19b 

_cons -0.060** -0.061** 2.244 2.217 

 (-2.18) (-2.20) (0.94) (0.93) 

Time effect YES YES YES YES 

Individual effect YES YES YES YES 

N 275 275.000 275 275.000 

R2 0.810 0.815 0.895 0.892 

3)  Test the moderating effect of industrial policy on industrial scale and 

industry distribution 

According to Table 4.29, in the first regression model 20a, the industrial 

scale of explanatory variable has a significant positive impact on the industry 

distribution of the explained variable and passed the significance level test of 0.01. In 

the second regression model 21a, the interaction term also has a significant positive 

impact on the industry distribution and passed the significance level test of 0.01. 

Meanwhile, the explanation degree increased from 76% to 85.58%. Control variables 

were added to the first regression model and the second regression model respectively, 

and 20b and 21b were obtained respectively. Table 4.29 shows that the above 

conclusion is still valid after adding control variables. This shows that the higher the 

interaction level, the higher the industry distribution level, the industrial policy 

positively regulates the impact of industrial scale on industry distribution and 

Hypothesis H6 has passed the test. 
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Table 4.29  Multi-level Regression Results on the Adjustment Effect of Industrial Scale 

Variable Model 20a Model 20b Model 21a Model 21b 

c_X3 0.013*** 0.016** 0.005** 0.010** 

 (3.32) (2.38) (2.28) (2.22) 

policy 0.042*** 0.054*** 0.0107** 0.0877*** 

 （2.4） （3.48） （9.52） （13.47） 

X1_policy - 0.013*** 0.027** 0.009*** 

 - (3.72) (2.48) (3.47) 

lnGDP - - (0.80) 0.166 

 - - -0.389 (0.86) 

urban - - (-0.64) -0.416 

 - - -0.019** (-0.68) 

pop - - (-2.21) -0.020** 

 - - -0.748** (-2.22) 

pi - - (-2.08) -0.715* 

 - - 0.140 (-1.95) 

_cons - -0.033 (0.09) 0.019 

 - (-1.11) 0.153 (0.01) 

Time effect YES YES YES YES 

Individual effect YES YES YES YES 

N 341.000 341.000 341.000 341.000 

R2 0.76 0.858 0.81 0.86 

 

4)  Hypothesis Test Results 

This study empirically tests the hypothesis of the differential impact of 

industrial scale, industrial technology and industrial resources on industry distribution 

and the moderating effect of industrial policies. The hypothetical test results are 

summarized as follows: 
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Table 4.30  The Hypothesis Test Results of Model 

Model 

Hypothesis 

Content Influential 

Effect 

Result 

H1 Dairy industry resources have a positive 

impact on the industrial distribution. 

Positive 

influence 

Support 

H2 The technology of dairy industry has a 

positive influence on the industrial 

distribution. 

Positive 

influence 

Support 

H3 The scale of dairy industry has a positive 

effect on the industrial distribution 

Positive 

influence 

Support 

H4 Dairy industry policy has a regulating 

effect on industrial resources and industrial 

distribution 

Moderating 

effect 

Support 

H5 Dairy industry policy has a regulating 

effect on industrial technology and 

industrial distribution. 

Moderating 

effect 

Reject 

H6 The dairy industry policy has a regulating 

effect on the industrial scale and industrial 

distribution. 

Moderating 

effect 

Support 

 

4.5.3 Robustness Analysis 

It is necessary to use scientific models for robustness analysis in order to avoid 

the deviation of the results caused by the difference of data samples and the difference 

of model selection. Meanwhile, the methods of robustness are studied (Zhou, Zhao, 

Huang, 2020) such as: 1) change variables, modify or replace the original model; 2) 

for the change of the method, establish the model and analyze the robustness; 3) the 

changes of relevant data that are classified according to different standards. 

In order to further enhance the reliability of the conclusion, we do the following 

robustness tests: 1) select the mixed effect model for regression; 2) select the random 

effect model for regression; 3) randomly delete 10% of the sample size data and use the 

same regression method to see whether the results are consistent with the above. From 
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the empirical results, we can see that the main conclusions are still unchanged and the 

results are robust, which further support the research hypothesis of this thesis. 

 

Table 4.31  The Results of Mixed Effects Model 

Variable Model 22 Model 23 Model24 Model 25 Model 26 Model 27 

c_X1 0.766*** 0.860*** - - - - 

 (13.37) (14.42) - - - - 

X1_policy 0.068*** 0.040* - - - - 

 (2.94) (1.56) - - - - 

c_X2 - - 0.166* 0.106** - - 

 - - (1.67) (1.96) - - 

X2_policy - - 0.073** 0.171** - - 

 - - (2.41) (1.98) - - 

c_X3 - - - - 0.090** 0.039** 

 - - - - (2.25) (2.55) 

X3_policy - - - - 0.051*** 0.095*** 

 - - - - (9.39) (8.75) 

lnGDP - -0.109 - 0.259* - 0.267* 

 - (-1.13) - (1.67) - (1.70) 

 - - - - - - 

urban - 0.460 - 0.012 - -0.030 

 - (1.00) - (0.02) - (-0.04) 

pop - -0.001 - -0.007 - -0.007 

 - (-0.28) - (-1.31) - (-1.34) 

 - - - - - - 

pi - -1.157*** - 2.168*** - 2.087*** 

 - (-3.02)  (3.48) - (3.32) 

_cons 0.027 1.410** -0.013 -3.208*** -0.007 -3.192*** 

 (0.77) (2.28) (-0.21) (-3.39) (-0.12) (-3.35) 

N 341.000 341.000 275.000 275.000 275.000 275.000 

R2 0.608 0.633 0.620 0.78 0.55 0.66 

 

Note:  t statistics in parentheses; * p<0.1, ** p<0.05, *** p<0.01 
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Table 4.32  The Results of Random Effects Model 

Variable Model 28 Model 29 Model 30 Model 31 Model 32 Model 33 

c_X1 0.065** 0.064** - - - - 

 (2.54) (2.50) - - - - 

X1_policy 0.020* 0.014* - - - - 

 (1.81) (1.70) - - - - 

c_X2 - - 0.009*** 0.0085*** - - 

 - - (8.54) (7.54) - - 

X2_policy - - 0.005* 0.001** - - 

 - - (1.87) (2.03) - - 

c_X3 - - - - 0.08** 0.007*** 

 - - - - (0.69) (0.60) 

X3_policy - - - - 0.017* 0.018* 

 - - - - (1.85) (1.98) 

lnGDP - 0.117* - 0.072* - 0.075 

 - (1.82) - (1.84) - (1.07) 

urban - -0.747 - -0.455 - -0.393 

 - (-1.59) - (-0.83) - (-0.73) 

pop - -0.004 - -0.003 - -0.004 

 - (-1.00) - (-0.47) - (-0.77) 

pi - -0.514** - -0.330 - -0.273** 

 - (-2.14) - (-1.11) - (1.93) 

_cons 0.031 -0.232 -0.013 -0.177 -0.012 -0.178 

 (0.25) (-0.57) (-0.08) (-0.40) (-0.08) (-0.39) 

N 341.000 341.000 275.000 275.000 275.000 275.000 

R2 0.284 0.347 0.491 0.560 0.381 0.285 

 

Note:  t statistics in parentheses; * p<0.1, ** p<0.05, *** p<0.01 

 

4.5.4 Endogeneity Analysis 

Endogenous problems often occur in the process of data analysis. Instrumental 

variables (IV) can be considered to solve effectively the problems (Wang & Li). 

Meanwhile, scholars are constantly studying and putting forward various forms of 

problem-solving methods (Inceoglu et al., 2018; Maydeu-Olivares et al., 2020; Shaver, 

2020). Instrumental variables are originated from the field of economics and widely 
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used to solve endogenous problems (Heckman, 1979; Wang & Li, 2017). Specifically, 

this method can effectively solve the endogenous problems caused by missing 

variables, measurement errors, mutual causality and dynamic panel model (Cai & Li, 

2021). 

Therefore, referring to the methods of references (Inceoglu et al., 2018; 

Maydeu-Olivares et al., 2020; Shaver, 2020; Wang & Li, 2017), this thesis introduces 

the instrumental variable method to solve the potential endogenous problems in this 

thesis. Referring to Ciccone (2002); Fan (2006), we take grassland area (Z1) as the 

instrumental variable of X1 (industrial resources), the number of patents in livestock 

industry Z2 and talent in livestock industry Z3 as the instrumental variables of X2 

(industrial technology), and take the output value of livestock industry Z4 as the 

instrumental variable of X3 (industrial scale). The specific methods are as follows: 

1)  Stage 1: Hausmann test X1, X2 and X3 are endogenous explanatory 

variables.  

In order to verify whether industrial scale (X1), industrial technology 

(X2) and industrial resources (X3) are endogenous explanatory variables, the 

prerequisite for Hausmann test is that the instrumental variables are effective. After the 

test, it is found that the P value is 0, which significantly rejects the original hypothesis, 

that is, X1, X2 and X3 are endogenous explanatory variables. 

2)  Stage 2: The instrumental variables of Sargan value test Z1, Z2, Z3 

and Z4 are exogenous variables to verify the effectiveness of instrumental variables.  

In order to further verify the effectiveness of the instrumental variables, 

when we test the relationship between the instrumental variables and the original 

explanatory variables, we find that they show the 1% significant relationship, which is 

consistent with the theoretical expectation. Because the number of instrumental 

variables (IV) is higher than endogenous variables, over identification test can be 

carried out. The over identification test is to test whether the instrumental variables are 

effective. Through the test, it is found that the P value of Sargan statistics significantly 

accepts the original hypothesis of the over identification test, that is, it is considered 

that all instrumental variables are exogenous. Therefore, the instrumental variables are 

effective and can be used for the next step of regression analysis. 
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Two-stage least square method is used for regression and the results are 

shown in Table 4.34. It can be found from the table data that the regression results are 

consistent with the previous research conclusions. 

 

Table 4.33  The Regression Results of Endogenous Test 

Variable Model 34 Model 35 Model 36 

c_X1 1.947*** - - 

 (14.52) - - 

X1_policy 0.957*** - - 

 (6.92) - - 

c_X2 - 0.213** - 

 - (3.32) - 

X2_policy - 0.884 - 

 - (0.63) - 

c_X3 - - 0.039*** 

 - - (5.88) 

X3_policy - - 0.024** 

 - - (2.88) 

lnGDP -0.415*** 0.550** 6.521* 

 (-3.00) (2.38) (1.89) 

urban 1.110* -4.724 -8.288** 

 (1.72) (-0.66) (-2.66) 

pop 0.172 0.390* -2.965 

 (1.49) (1.98) (-0.84) 

pi -3.087*** -4.461 1.178 

 (-5.44) (-0.62) (0.18) 

_cons 4.837*** 10.576 -9.408 

 (4.52) (0.74) (-0.91) 

N 341 341 341 

R2 0.269 0.385 0.342 

Hausman 209.14 118.21 119.52 
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Variable Model 34 Model 35 Model 36 

(p） 0.0000 0.0000 0.0000 

Sargan 1.85855 1.90101 1.45054 

(p） 0.1728) 0.1680 0.2284 

 

Note:  t statistics in parentheses；* p<0.1, ** p<0.05, *** p<0.01 

 



 

 

CHAPTER 5 

 

RESEARCH CONCLUSIONS AND PROSPECTS 

 

5.1 Discussion of Regression Results 

1)  Discussion of Regression Results 

Dairy industry resources (including the cow stock, the number of dairy 

enterprises and the total amount of feeding) have a positive impact on the industrial 

distribution with the correlation coefficient of 0.011 and the corresponding T value of 

2.78, passing the significance test of 1%. The results show that more cow stock, more 

dairy enterprises and more total feed in each province were conducive to the 

concentration effect of regional dairy industry and the optimization of industrial 

distribution. Therefore, ensuring the source supply, improving the number of dairy cow 

and feed level, and enhancing the market size and quantity of dairy enterprises are 

conducive to the integrated development of the upstream and downstream supply chain 

of the regional dairy industry and improve the level of industrial distribution in the 

development of the dairy industry. 

Dairy industry technology (including the number of technicians, farm technical 

performance and technology R & D expenses) has a positive impact on the industrial 

distribution with the correlation coefficient of 0.029 and the corresponding t value of 

3.58, passing the significance test of 1%. The results show that more dairy technicians, 

more technology R & D expenses and modern farms with higher technical level in each 

province are more conducive to form a better industrial distribution and promote the 

development of dairy industry cluster. Therefore, China's provinces must further 

strengthen the R & D investment in high-tech dairy industry. On the one hand, they 

should actively develop breeding technology and mechanized milking technology. On 

the other hand, they should develop new technology products, promote the deep 

processing of high-end milk and the transformation of high value-added products and 



 136 

improve the application level of modern technology in dairy industry; at the same time, 

we should support universities and institutions to cultivate professional technicians, 

encourage enterprises to introduce high-end technical talents and improve the scale of 

dairy technicians in various ways. Finally, we should actively upgrade and transform 

traditional farms and improve the standardization and modernization of breeding bases 

in source areas. 

The scale of dairy industry (including domestic consumption of dairy products, 

import and export volume of dairy products, output of dairy products and output value 

of dairy products) has a positive impact on the industrial distribution with a correlation 

coefficient of 0.013 and a corresponding T value of 3.32, passing the significance test 

of 1%. The results show that the higher domestic market consumption, the higher 

import and export volume of dairy products, the output of dairy products and the output 

value of dairy products in a province, the better industrial agglomeration, the location 

entropy, the producing area concentration ratio and the distribution of dairy industry. 

Therefore, when developing the dairy industry, each province in China should not only 

pay attention to the output, large-scale breeding and production of dairy products at the 

supply end of the dairy industry, but also pay attention to the domestic and foreign 

consumption of dairy products at the consumer end of the dairy industry and the total 

output value of the industry, so as to form a better industrial distribution. 

2)  Discussion of Moderating Effect 

In the influences of industrial resources on industrial distribution regulated by 

dairy industry policies, industrial resources and industrial policies have a significant 

positive impact on industrial distribution. When the interaction term of industrial 

resources and industrial policy is added, the interaction term has a significant positive 

impact on industrial distribution (the correlation value is 0.104 and T value is 2.38). 

This indicates that the higher interaction level of industrial resources and industrial 

policies are, the higher level of industrial distribution is and the industrial policies will 

enhance the positive impact of industrial resources on industrial distribution, which 

passes the significance test of 1% with the good moderating effect. This is because the 

implementation of dairy industry policy is conducive to improve the cow stock and feed 

supply, but also affects the growth and development of dairy enterprises, further 

affecting the distribution of dairy industry. Therefore, each region should attach 
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importance to the role of dairy industry policy in industrial distribution and issue 

different industrial policies according to its own regional characteristics and actual 

situation. For example, we can issue subsidy policies for expanding dairy farming and 

reward policies for dairy enterprises to optimize the distribution of dairy industry. 

In the influences of industrial technology on industry distribution regulated by 

dairy industry policy, industrial technology and industrial policy have a significant 

positive impact on industry distribution. When the interaction term of industrial 

technology and industrial policy is added, the interaction term has no significant 

positive impact on industry distribution (the correlation value is 0.623 and T value is 

0.93). This indicates that the level of interaction between industrial technology and 

industrial policy does not affect the level of industry distribution. If it fails to pass the 

significance test, the moderating effect is not significant, that is, dairy industry policy 

cannot regulate the impact of industrial technology on industry distribution. This shows 

that all regions attach importance to the impact of industrial technology on industry 

distribution, but ignore the interaction effect of industrial policy and industrial 

technology. 

There are two main reasons for the failure of industrial policy to regulate 

industrial technology and industry distribution.  

(1)  From 2007 to 2018, China's industrial policies for dairy products 

mainly focused on quality and safety, expanding the output and demand of dairy 

products, while there was few policies to support for improving the technology of dairy 

products industry. By combing China's policies on dairy products in recent 10 years, 

the most representative policy is that in 2018, the Ministry of Agriculture and Rural 

Areas, the Development and Reform Commission and other departments conducted 

comprehensive guidance and planning for the revitalization of the dairy industry. The 

key direction of the policy support is to expand dairy farmers' standardized breeding 

base and enhance the market demand of dairy products. The existing industrial policies 

rarely involve the talent and technology investment of dairy industry, which makes it 

difficult for industrial policies to have a significant impact on industrial technology R 

& D, talent support and modern farm transformation.   
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(2)  Dairy industry is a competitive market industry. The improvement 

and progress of industrial technology are the long-term process and need the continuous 

investment. The main driving force of its industrial technology innovation comes from 

the innovation and R & D of core enterprises and related science and technology 

enterprises of micro market subjects. Short-term macro industrial policies have a certain 

guiding effect on dairy industry technology, which may be difficult to promote. Based 

on the above two analysis, industrial policies have no moderating effect on industrial 

technology and industry distribution. 

The conclusions show that there are some deficiencies in China's dairy industry 

policy-making from 2007 to 2018. It is suggested that China's relevant departments 

should take dairy industry technology as the key support direction when formulating 

dairy industry policies in the future. For example, it is suggested to introduce relevant 

incentive measures to encourage enterprises to actively apply modern dairy technology, 

develop new dairy technology, raise the overall technical level of the industry, improve 

the development quality of dairy industry and optimize the industrial distributio. 

Therefore, in the next stage, all regions should pay attention to the interactive impact 

of industrial policies on industrial technology, accurately formulate policies related to 

talent cultivation and encouraging technology R & D in dairy industry and improve the 

distributio of dairy industry. 

In the influences of dairy industrial policy regulating industrial scale on 

industrial distributio, industrial scale and industrial policies have a significant positive 

impact on industrial distributio. After adding the interaction item of industrial scale and 

industrial policy, the interaction items have a significant positive impact on industrial 

distributio (the correlation coefficient value is 0.013 and T value is 3.72). This shows 

that the higher interaction level between industrial scale and industrial policy, the higher 

the level of industrial distributio. Industrial policy will enhance the positive impact of 

industrial scale on industrial distributio, passing the significance test of 1% with the 

good moderating effect. This is because the implementation of the dairy industry policy 

is conducive to improving the consumption of dairy products and the volume of import 

and export trade. It will also affect the output and output value of dairy products, and 

then affect the distributio of dairy industry. Therefore, each region should pay attention 

to the role of dairy industry policy in industrial distributio and issue different industrial 
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policies according to its own regional characteristics and actual situation such as issuing 

a policy system to expand dairy consumption and ensure cow supply and optimizing 

the distributio of dairy industry. 

 

5.2 Research Conclusions 

This study aims to explore the main factors influencing the dairy industry 

distribution, industrial scale, industrial technologies and industry resources to the 

influence degree of the industry distribution. Meanwhile, this thesis introduced the 

industrial policy as a moderator variable at the same time, tried to open the Chinese 

dairy industry resources, industry technology and industrial scale black box of the 

impact of industry distribution, research and discuss its influence and the transmission 

mechanism, and then formulate the targeted and practical dairy industry policy 

suggestions.  

Based on relevant literature research results and guiding theories, this study puts 

forward research hypotheses and constructs a theoretical conceptual framework. By 

collecting panel data of relevant variables, SATA13 software was used to carry out 

principal factor analysis, correlation analysis, endogeneity analysis, multicollinearity 

test, unit root test and Hausman test on the relevant data. The dual fixed effect model 

was selected for regression analysis and the robustness test of regression results was 

conducted. The findings are as follows: 

1)  China's dairy industry is moving forward steadily with the good 

development trend 

The research shows that with the continuous improvement of the 

production level of China's dairy industry as well as the continuous growth of output 

and quality, China is moving forward from a big country in the dairy industry to a strong 

country in the dairy industry. According to the research data, the output of dairy 

products in China showed a fluctuating trend from 2015 to 2020, but remained at the 

level of more than 26 million tons as a whole. In the past two years, the output of dairy 

products in China has maintained a stable growth. In 2020, the output reached 27.804 

million tons, an increase of 2.84% over 2019. Specifically, the output and supply of 
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China's dairy market are steadily tightening, the market demand continues to grow, the 

industrial scale continues to expand, and the market concentration gradually increases. 

2)  With the continuous development of China’s dairy industry, its 

regional concentration is mainly determined by geographical location 

In terms of industrial distribution, the total output of the six key 

production areas of Hebei, Inner Mongolia, Shandong, Heilongjiang, Shaanxi and 

Henan accounts for about half of the country; Hebei and Heilongjiang are the largest 

supply areas of liquid milk and milk powder respectively. From the perspective of 

industry distribution, the research data from 2007 to 2018 shows that the analysis of 

industrial concentration, place of origin concentration and location entropy have the 

decreased and increased statuses, indicating the accurate development trend of China's 

dairy products. 

3)  Industrial resources, industrial technology and industrial scale have 

a positive impact on industry distribution. Hypothesis 1to hypothesis 3 are verified. The 

details are as follows:  

The impact coefficient of dairy industry resources on industry 

distribution is 0.011 and the corresponding T value is 2.78, which have passed the 

significance test of 1%, and dairy industry resources have a significant positive impact 

on industry distribution; the influence coefficient of dairy industry technology on 

industry distribution is 0.029 and the corresponding T value is 3.58, which have passed 

the significance test of 1%, and dairy industry technology has a significant positive 

impact on industry distribution; the impact coefficient of dairy industry scale on 

industry distribution is 0.005 and the corresponding T value is 2.28, which have passed 

the significance test of 5%, and dairy industry scale has a significant positive impact on 

industry distribution. 

4) Industrial policy has the moderating effect on industrial resources, 

industrial scale and industrial distributio (Hypothesis 4 and Hypothesis 6 are verified), 

but industrial policy has no moderating effect on industrial technology and industrial 

distributio (Hypothesis 5 is rejected) 
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Namely, the implementation of dairy industry policy will significantly 

strengthen the positive impact of industrial resources and industrial scale on industrial 

distributio; namely, the implementation of dairy industry policy will not significantly 

strengthen the positive impact of industrial technology on industrial distributio. 

 

5.3 Suggestions 

According to the research conclusions, the countermeasures are as follows: 

1)  Integrating the dairy industrial resources.  

In the process of dairy production, dairy production technology and 

process for dairy products have great effect on the yield and quality of production. In 

terms of the development of dairy industry in China on a large scale reform, the focus 

of the reform work is to constantly improve the dairy products production technology. 

The growth of the dairy products production enterprise is not only to pursue, but also 

from the development of the technology to continuously improve their competitiveness, 

use advanced means of information technology, the intelligent technology for 

comprehensive management for dairy production, dairy production mechanization of 

production and management. In the process of production, we are required to 

continuously develop new technologies, new production process and technology, and 

to develop diversified products based on consumer preferences and the development 

situation of the region, so that dairy products can meet the basic nutritional needs with 

certain functions. They obtain consumer satisfaction for the product by meeting the 

consumers’ different requirements. 

2)  Improving the technologies of dairy industry.  

In the process of dairy production, dairy production technology and 

process for dairy products have great effect on the yield and quality of production. In 

terms of the development of dairy industry in China on a large scale reform, the focus 

of the reform work is to constantly improve the dairy products production technology. 

The growth of the dairy products production enterprise is not only to pursue, but also 

from the development of the technology to continuously improve their competitiveness, 

use advanced means of information technology, the intelligent technology for 

comprehensive management for dairy production, dairy production mechanization of 
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production and management. In the process of production, we are required to 

continuously develop new technologies, new production process and technology, and 

to develop diversified products based on consumer preferences and the development 

situation of the region, so that dairy products can meet the basic nutritional needs with 

certain functions. They obtain consumer satisfaction for the product by meeting the 

consumers’ different requirements. 

3)  Expanding the scale of dairy industry.  

In order to achieve the rapid growth of sales, it is necessary to constantly 

establish the high-quality brand and the good brand image, get consumers' attention, 

increase the variety of dairy products for different consumer groups and continuously 

improve the quality of dairy products. Meanwhile, the industry enterprises should carry 

out a comprehensive publicity of the dairy product effectiveness, so that consumers can 

have a correct understanding of dairy products and consume reasonably and 

scientifically. They should expand consumption channels, develop online and offline 

integration channels and improve dairy market share. In addition, it is necessary to 

expand China's rural dairy consumption demand, improve the understanding of the 

importance of expanding rural dairy consumption, increase the farmers' income, 

accelerate the urbanization process, promote the growth of dairy consumption demand 

and guide dairy enterprises to explore the rural consumption market. 

4) Precisely formulate the dairy industry policies.  

Governmental formulation and implementation of scientific industrial 

planning and reasonable industrial policy are the powerful means to promote the 

rational distribution of dairy industry. First of all, each region should constantly look 

for its own advantages and actively respond to the call of the country to achieve the 

comprehensive development of the dairy industry in the process of development. In 

addition, the government should constantly improve the relevant policies, strengthen 

the basic investment in the dairy industry, guide the cluster development of relevant 

dairy enterprises and support the cluster development of the dairy industry. 
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5.4 Main Contributions 

1) Different from the existing literature, the thesis innovatively takes the 

industry distribution as the explained variable, and studies the pre-influencing factors 

of the industry distribution, which enriches the empirical theoretical research of the 

dairy industry distribution. This thesis can fill the gap of research on the relationship 

between industrial resources, industrial technology, and industrial scale on industrial 

distribution.  

The existing literature on the research of China's dairy industry distributio focus 

on the agglomeration effect in the industrial distributio as the explanatory variable and 

discusses the research of industrial agglomeration on regional economy, total 

production factors and social economy; and little literature takes the industrial 

distributio as the explanatory variable. The core of this thesis is to focus on the 

influencing factors of China's dairy industry distributio, take industrial resources, 

industrial technology and industrial scale as explanatory variables, select industrial 

distributio as explained variables, and choose GDP, urbanization rate, ratio of 

agriculture to the whole industry and population as control variables, build the panel 

regression model and adopt multiple layer-by-layer regression and it verified the 

positive effect of the industrial resources, industrial technology and industrial scale on 

the distributio of China's dairy industry. 

2) This thesis verifies the moderating effect of industrial policy on industrial 

resources, industrial scale and industrial distributio, finds that industrial policy has no 

moderating effect on industrial technology and industrial distributio, and further reveals 

its transmission path.  

It fills the gap in the research on the moderating effect of industrial policy on 

industrial distribution. Different from the existing research, this thesis focuses on the 

segmentation of China's dairy industry, brings the industrial policies into the empirical 

model and discusses the moderating effect of the impact path of industrial policy on 

industrial distributio through hierarchical regression method. The results show that 

China's dairy industry policy significantly strengthened the positive impact of industrial 

resources and industrial scale on industrial distributio and the industrial policy measures 

are positive and effective from 2007 to 2018. 
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However, it is worth noting that the implementation of dairy industry policy did 

not strengthen the positive impact of industrial technology on industrial distributio. The 

research conclusions show that there are some deficiencies in the formulation of China's 

dairy industry policy from 2007 to 2018. It is suggested that China's relevant 

departments should take dairy industry technology as the key support direction when 

formulating dairy industry policies in the future. For example, it is suggested to 

introduce relevant incentive measures to encourage enterprises to actively apply 

modern dairy technology, develop new dairy technology, improve the overall technical 

level of the industry and the development quality of dairy industry, and optimize the 

industrial distributio. Therefore, in the next stage, all regions should pay attention to 

the interactive impact of industrial policies on industrial technology, accurately 

formulate policies related to talent cultivation and encouraging technology R & D in 

dairy industry and should improve the distributio of dairy industry. 

 

5.5 Shortcomings and Prospects 

Although this thesis systematically analyzes the influence of industrial scale, 

industrial technology and industrial resources on industry distribution, there are still 

shortcomings and improvements.  

(1) In the process of analyzing the influencing factors of the dairy 

industry distributio, it is found that the analysis is not comprehensive enough. The thesis 

only analyzes the dairy industry scale, industrial technology, industrial resources and 

industrial policy. For some other factors, no comprehensive analysis was carried out 

such as the input strength of dairy industry personnel, dairy product price level, dairy 

production base and other factors. And the analysis is not comprehensive and specific. 

(2) In the process of analyzing the influencing factors of the dairy 

industry distributio, it is found that the analysis is not comprehensive enough. The thesis 

only analyzes the dairy industry scale, industrial technology, industrial resources and 

industrial policy. For some other factors, no comprehensive analysis was carried out 

such as the input strength of dairy industry personnel, dairy product price level, dairy 

production base and other factors. And the analysis is not comprehensive and specific. 
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(3) The research on industrial distributio and regional concentration 

degree requires a comprehensive analysis of the formation principle and characteristics 

of the distributio, which can make the research more perfect. However, they have not 

carried out research on this part due to the limited ability of scholars. 
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Appendix A 

 

Part of the Source Code of STAT Statistical Analysis Tool 



 

 

Part of the source code of STAT statistical analysis tool 

Import excel "C:\Users\Administrator\Desktop\1200\, Data collation.xlsx", 

sheet("Sheet1") first row 

destring TDP GVODP TNOT TRD TPODF DCS NODE TFQ, generate (TDP1 

GVODP1 TNOT1 TRD1 TPODF1 DCS1 NODE1 TFQ1) 

drop TDP GVODP TNOT TRD TPODF DCS NODE TFQ 

rename NODE1 NODE 

rename TFQ1 TFQ 

rename DCS1 DCS 

rename TPODF1 TPODF 

rename TRD1 TRD 

rename TNOT1 TNOT 

rename GVODP1 GVODP 

rename TDP1 TDP 

encode province, generate(id) 

xtset id year 

Factor normalization 

egen LE1=std (LE) 

egen IC1=std (IC) 

egen OC1=std (OC) 

egen IETV1=std (IETV) 

egen DC1=std (DC) 

egen TDP1=std (TDP) 

egen GVODP1=std (GVODP) 

egen TNOT1=std (TNOT) 

egen TRD1=std (TRD) 

egen TPODF1=std (TPODF) 

egen DCS1=std (DCS) 

egen NODE1=std (NODE) 
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egen TFQ1=std (TFQ) 

 

Industrial Distribution 

factor LE1 IC1 OC1, pcf 

rotate 

estat kmo 

factortest LE1 IC1 OC1 

predict f1 

gen Y=(0.7865*f1)/0.7865 

 

Industry scale 

factor IETV1 DC1 TDP1 GVODP1, pcf 

rotate 

estat kmo 

factortest IETV1 DC1 TDP1 GVODP1 

predict f2 

gen X1=(0.5865*f2)/0.5865  

 

Industrial Technology 

factor TNOT1 TRD1 TPODF1, pcf 

rotate 

estat kmo 

factortest TNOT1 TRD1 TPODF1 

predict f3 f4 

gen X2=(0.4129*f3+0.3350*f4)/0.7479 

 

Industrial resources 

factor DCS1 NODE1 TFQ1, pcf 

rotate 

estat kmo 

factortest DCS1 NODE1 TFQ1 

predict f5 
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gen X3=(0.6087*f3)/0.6087 

 

Add adjustment interaction items: 

gen lnGDP=ln (GDP) 

gen urban= Urban/100 

gen lnPOP= ln (POP) 

gen pi = PI/100 

egen pop=std (POP) 

center X1 X2 X3 

 

gen X1_policy=c_X1* policy 

gen X2_policy=c_X2* policy 

gen X3_policy=c_X3* policy 

 

Descriptive and coefficient matrix. 

sum Y f1 c_X1 f2 c_X2 f3 f4 c_X3 f5 X1_policy X2_policy X3_policy lnGDP 

urban lnPOP pi 

pwcorr_a Y c_X1 X1_policy lnGDP urban lnPOP pi 

pwcorr_a Y c_X2 X2_policy lnGDP urban lnPOP pi 

pwcorr_a Y c_X3 X3_policy lnGDP urban lnPOP pi 

 

Multicollinearity test 

reg Y X1 lnGDP urban pop pi 

vif 

reg Y X2 lnGDP urban pop pi 

vif 

reg Y X3 lnGDP urban pop pi 

vif 

 

Unit root test 

xtunitroot fisher Y, dfuller lags (0) 

xtunitroot fisher X1, dfuller lags (0) 
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xtunitroot fisher X2, dfuller lags (0) 

xtunitroot fisher X3, dfuller lags (0) 

xtunitroot fisher lnGDP, dfuller lags (0) 

xtunitroot fisher urban, dfuller lags (0) 

xtunitroot fisher lnPOP, dfuller lags (0) 

xtunitroot fisher pi, dfuller lags (0) 

 

Hausmann test 

xtreg Y X1 lnGDP urban pop pi,fe 

est sto fe 

xtreg Y X1 lnGDP urban pop pi,re  

est sto re 

hausman fe re,constant sigmamore 

 

xtreg Y X2 lnGDP urban pop pi, fe 

est sto fe 

xtreg Y X2 lnGDP urban pop pi,re  

est sto re 

hausman fe re,constant sigmamore 

 

xtreg Y X3 lnGDP urban pop pi,fe 

est sto fe 

xtreg Y X3 lnGDP urban pop pi,re  

est sto re 

hausman fe re,constant sigmamore 

 

Fixed effects model stepwise regression method: 

xtreg Y X1 i.year ,fe 

est sto V1 

xtreg Y X1 lnGDP i.year,fe  

est sto V2 

xtreg Y X1 lnGDP urban i.year,fe 
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est sto V3 

xtreg Y X1 lnGDP urban pop i.year,fe 

est sto V4 

xtreg Y X1 lnGDP urban pop pi i.year,fe 

est sto V5 

esttab V1 V2 V3 V4 V5, replace b(%6.3f) t(%6.2f) s (N r2_a F) star(* 0.1 ** 

0.05 *** 0.01) 

 

xtreg Y X2 i.year,fe 

est sto A1 

xtreg Y X2 lnGDP i.year,fe  

est sto A2 

xtreg Y X2 lnGDP urban i.year,fe 

est sto A3 

xtreg Y X2 lnGDP urban pop i.year,fe 

est sto A4 

xtreg Y X2 lnGDP urban pop pi i.year,fe 

est sto A5 

esttab A1 A2 A3 A4 A5, replace b(%6.3f) t(%6.2f) s(N r2_a F) star(* 0.1 ** 

0.05 *** 0.01) 

 

xtreg Y X3 i.year ,fe 

est sto B1 

xtreg Y X3 lnGDP i.year,fe  

est sto B2 

xtreg Y X3 lnGDP urban i.year ,fe 

est sto B3 

xtreg Y X3 lnGDP urban pop i.year,fe 

est sto B4 

xtreg Y X3 lnGDP urban pop pi i.year,fe 

est sto B5 

esttab B1 B2 B3 B4 B5, replace b(%6.3f) t(%6.2f) s(N r2_a F) star(* 0.1 ** 
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0.05 *** 0.01) 

 

Add moderation effect 

xtreg Y c_X1 X1_policy i.year,fe 

est sto C1 

xtreg Y c_X1 X1_policy lnGDP urban pop pi i.year,fe 

est sto C2 

xtreg Y c_X2 X2_policy i.year,fe 

est sto C3 

xtreg Y c_X2 X2_policy lnGDP urban pop pi i.year,fe 

est sto C4 

xtreg Y c_X3 X3_policy i.year,fe 

est sto C5 

xtreg Y c_X3 X3_policy lnGDP urban pop pi i.year,fe 

est sto C6 

esttab C1 C2 C3 C4 C5 C6, replace b(%6.3f) t(%6.2f) s(N r2_a F) star(* 0.1 ** 

0.05 *** 0.01) 

 

Robustness test: 

*Mixed regression modelre 

g Y c_X1 X1_policy  

est sto D1 

reg Y c_X1 X1_policy lnGDP urban pop pi  

est sto D2 

reg Y c_X2 X2_policy  

est sto D3 

reg Y c_X2 X2_policy lnGDP urban pop pi  

est sto D4 

reg Y c_X3 X3_policy  

est sto D5 

reg Y c_X3 X3_policy lnGDP urban pop pi  

est sto D6 
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esttab D1 D2 D3 D4 D5 D6, replace b(%6.3f) t(%6.2f) s(N r2_a F) star(* 0.1 

** 0.05 *** 0.01) 

 

*Randomly delete 10% of the sample size and continue to use the fixed-effects 

model for estimation 

xtreg Y c_X1 X1_policy, fe 

est sto E1 

xtreg Y c_X1 X1_policy lnGDP urban pop pi,fe 

est sto E2 

xtreg Y c_X2 X2_policy, fe 

est sto E3 

xtreg Y c_X2 X2_policy lnGDP urban pop pi,fe 

est sto E4 

xtreg Y c_X3 X3_policy, fe 

est sto E5 

xtreg Y c_X3 X3_policy lnGDP urban pop pi,fe 

est sto E6 

esttab E1 E2 E3 E4 E5 E6, replace b(%6.3f) t(%6.2f) s(N r2_a F) star(* 0.1 ** 

0.05 *** 0.01) 

 

Endogenous test 

X1： 

qui reg Y c_X1 X1_policy lnGDP urban pop pi 

est sto ols 

ivregress 2sls Y X1_policy lnGDP urban pop pi (c_X1= LE OC) 

est sto iv 

hausman iv ols,constant sigmamore 

estat overid 

ivregress 2sls Y X1_policy lnGDP urban pop pi (c_X1= LE OC) 

est sto V1 

 

X2: 
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qui reg Y c_X2 X2_policy lnGDP urban pop pi 

est sto ols1 

ivregress 2sls Y X2_policy lnGDP urban pop pi (c_X2= LE OC) 

est sto iv1 

estat overid 

hausman iv1 ols1, constant sigmamore 

ivregress 2sls Y X2_policy lnGDP urban pop pi (c_X2= LE OC) 

est sto V2 

 

X3： 

qui reg Y c_X3 X3_policy lnGDP urban pop pi 

est sto ols2 

ivregress 2sls Y X3_policy lnGDP urban pop pi (c_X3= LE OC) 

est sto iv2 

estat overid 

hausman iv2 ols2, constant sigmamore 

ivregress 2sls Y X3_policy lnGDP urban pop pi (c_X3= LE OC) 

est sto V3 

esttab V1 V2 V3, replace b(%6.3f) t(%6.2f) s (N r2_a F) star(* 0.1 ** 0.05 *** 

0.01) 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix B 

 

Partially Collected Sample Data Display 



 

 

Partially collected sample data display 

F2.1 industry distribution: Location Entropy of China's Dairy Industry in Various 

Regions over the Years (2007-2018) 

 

Location Entropy of China's Dairy Industry in Various Regions over the Years (2007-2018) 

unit: % 

Province 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

Beijing 1.29 1.62 2.10 1.40 1.76 1.65 1.37 1.86 1.96 2.01 1.23 2.16 

Tianjing 0.99 0.91 1.36 1.44 1.61 1.51 1.17 0.96 1.38 1.74 1.27 0.89 

Hebei 3.25 3.31 3.37 3.12 3.03 3.29 3.48 3.49 3.45 3.20 3.19 3.16 

Shanxi 0.88 0.87 1.45 1.31 1.09 1.36 1.19 1.76 1.73 1.46 1.42 0.97 

Neimenggu 13.28 13.91 13.16 13.48 13.85 13.12 13.81 13.35 14.00 13.78 13.45 13.60 

Liaoning 1.07 0.73 0.95 1.14 0.87 1.00 0.99 0.71 0.76 1.07 0.78 1.13 

Jilin 0.80 0.60 1.14 1.33 1.03 0.83 0.68 0.59 0.82 0.79 1.31 1.30 

Heilongjiang 8.97 8.74 8.93 8.53 10.03 8.95 8.86 9.14 11.38 11.80 8.86 10.85 

Shanghai 1.67 1.25 1.18 1.07 1.04 1.03 1.31 1.03 1.75 1.81 1.54 1.99 

Jiangsu 1.34 1.73 1.46 1.99 2.06 1.74 1.27 1.46 1.27 1.83 1.82 1.34 

Zhejiang 0.96 0.83 0.44 0.50 0.54 0.65 0.98 0.69 0.97 1.30 1.11 1.18 

Anhui 1.20 1.18 1.49 1.64 1.02 1.25 1.80 1.47 1.02 1.57 1.38 1.90 

Fujian 0.50 0.63 0.77 0.55 0.22 1.17 0.92 0.72 1.03 0.26 0.77 0.84 

Jiangxi 0.91 0.52 0.32 0.29 0.30 0.32 0.96 0.34 0.72 0.90 0.60 0.91 

Shandong 2.09 2.63 2.19 2.86 2.24 2.08 2.83 2.72 2.36 2.11 2.29 2.08 

Henan 2.51 2.41 3.06 2.46 2.13 1.81 3.75 3.11 1.62 2.94 1.50 4.23 

Hubei 1.05 1.13 0.87 1.06 1.14 0.88 0.52 0.99 1.12 1.31 1.06 1.04 

Hunan 1.17 0.57 0.93 0.82 0.49 0.93 0.44 0.70 0.57 1.16 0.40 0.29 

Guangdong 1.11 1.26 1.19 1.41 1.06 0.54 1.26 1.31 1.12 0.72 1.42 1.46 

Guangxi 1.04 0.63 0.29 0.37 1.09 1.11 0.55 0.20 0.32 0.45 0.77 0.58 

Hainan 0.19 0.12 0.17 0.14 0.11 0.15 0.16 0.18 0.13 0.18 0.13 0.14 

Chongqi 0.40 0.89 1.09 1.16 0.61 0.57 1.26 0.70 1.04 0.32 0.79 0.58 

Sichuan 1.13 0.80 0.55 1.07 0.77 1.28 1.44 0.81 0.55 0.76 0.63 1.45 

Guizhou 1.20 1.04 1.23 1.10 1.42 1.41 1.28 0.81 1.28 1.09 0.73 0.63 
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Location Entropy of China's Dairy Industry in Various Regions over the Years (2007-2018) 

unit: % 

Province 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

Yunnan 0.59 0.64 0.42 0.50 1.09 1.05 0.50 0.54 0.40 0.40 1.38 1.15 

Xizang 0.13 0.13 0.19 0.16 0.17 0.19 0.11 0.14 0.14 0.13 0.18 0.13 

Shanxi 2.32 1.91 2.24 2.24 1.44 2.21 2.40 1.93 2.15 1.94 1.60 1.51 

Gansu 0.75 0.62 1.24 0.73 1.16 0.68 1.14 0.52 0.65 1.35 0.80 0.80 

Qinghai 1.89 1.42 1.49 1.50 1.12 1.27 1.99 1.28 2.06 1.63 1.11 1.75 

Ningxia 0.48 1.14 0.91 0.67 0.88 0.48 0.58 0.64 0.37 0.37 0.66 0.79 

Xinjiang 0.34 0.34 0.31 0.39 0.40 0.36 0.37 0.37 0.38 0.38 0.39 0.37 

 

Note:  Calculated based on basic data 

 

F2.2 Industrial Resources: Statistics of Dairy Cow Production in Various Regions in 

China over the Years (2007-2018) 

 

Statistics of Dairy Cow Production in Various Regions in China over the Years (2007-2018) 

Unit: Ten Thousand 

Province 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

Beijing 12.81 12.07 12.74 12.92 12.10 12.59 12.90 15.1 14.4 13.8 12.4 11.3 

Tianjing 14.43 14.60 14.22 14.65 14.89 14.60 14.75 15.6 15.1 15.7 14.9 14.9 

Hebei 207.75 208.93 188.50 199.47 201.18 198.98 192.33 196.3 191.2 198.1 196.3 180.6 

Shanxi 31.08 30.93 36.32 36.99 30.26 37.90 34.94 30.6 32.1 34.7 34.6 40.7 

Neimenggu 233.53 233.89 239.19 232.97 237.51 232.78 237.13 263.2 229.2 231.2 237.2 202.3 

Liaoning 31.72 34.78 39.70 38.00 38.78 32.66 39.52 32.2 30.5 31.6 33.6 34.8 

Jilin 23.58 25.16 22.84 25.52 23.91 24.47 26.95 24.0 23.2 24.5 26.2 25.0 

Heilongjiang 184.50 184.99 187.80 189.33 186.88 181.38 183.36 202.2 191.7 197.2 193.4 176.8 

Shanghai 5.63 5.56 5.34 5.87 5.42 5.14 5.26 6.9 5.8 5.8 5.8 5.1 

Jiangsu 20.88 20.29 20.89 20.79 20.06 20.46 20.99 20.9 20.4 20.5 20.0 19.9 

Zhejiang 4.42 4.93 4.08 4.06 4.27 4.46 4.41 5.7 5.2 4.6 4.4 3.9 

Anhui 10.94 10.06 10.51 10.56 10.68 10.64 10.02 10.8 11.1 11.7 13.0 13.2 

Fujian 5.30 5.95 5.15 5.15 5.09 5.91 5.33 5.1 5.0 5.1 5.0 5.0 

Jiangxi 6.63 6.98 7.01 6.63 7.46 7.07 6.70 7.6 7.5 7.1 7.2 6.9 
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Statistics of Dairy Cow Production in Various Regions in China over the Years (2007-2018) 

Unit: Ten Thousand 

Shandong 129.83 121.73 120.87 121.31 124.69 122.66 121.77 129.8 125.0 139.7 133.4 129.3 

Henan 100.54 100.99 106.01 101.79 100.03 104.47 104.24 100.6 100.7 103.2 107.8 99.0 

Hubei 5.53 6.00 5.97 5.74 6.38 5.50 5.95 6.3 6.3 6.5 6.9 6.8 

Hunan 14.26 14.18 14.76 14.91 14.93 14.57 14.73 14.0 14.4 14.8 15.5 14.3 

Guangdong 5.21 5.85 5.08 5.76 5.18 5.48 5.73 5.7 5.8 5.4 5.3 5.4 

Guangxi 4.84 4.85 4.98 4.76 4.91 4.74 4.99 4.7 4.7 4.8 5.2 5.0 

Hainan 0.13 0.18 0.17 0.17 0.13 0.19 0.12 0.9 0.1 0.1 0.1 0.1 

Chongqi 2.40 2.96 2.50 2.17 2.78 2.93 2.04 2.3 2.0 1.9 1.8 1.7 

Sichuan 18.43 18.32 18.50 18.04 18.09 18.98 18.90 19.5 19.4 19.3 17.8 17.6 

Guizhou 3.70 4.35 4.19 4.22 3.79 3.92 4.02 3.8 4.0 5.6 6.1 5.7 

Yunnan 14.66 14.04 14.13 14.62 14.54 14.21 14.46 14.8 15.1 17.3 17.1 17.7 

Xizang 35.06 35.09 35.08 35.03 35.06 35.09 35.07 36.3 37.2 37.2 37.6 37.2 

Shanxi 44.89 44.06 44.01 44.75 44.34 44.63 44.96 46.9 46.5 45.5 43.5 43.7 

Gansu 29.04 29.87 29.14 29.43 29.73 29.45 29.78 29.1 29.4 30.2 30.0 29.7 

Qinghai 37.42 29.39 32.05 37.73 37.86 35.96 33.64 28.8 28.6 25.8 25.6 25.8 

Ningxia 32.87 32.48 33.00 32.97 32.43 32.97 32.34 32.9 34.1 37.4 35.4 36.5 

Xinjiang 190.65 191.70 191.83 192.50 194.71 191.39 190.58 181.5 185.3 203.0 214.0 209.5 

 

Note:  National Bureau of Statistics, extracted from "China Dairy Industry Yearbook 

2007-2018" 

 

F2.3 Industrial technology: the number of dairy technicians in various regions in China 

over the years (2007-2018) 

 

The Number of Dairy Technicians in Various Regions in China over the Years (2007-2018) 

Province 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

Beijing 2567 3998 2567 2678 2789 2489 2548 2318 2456 2765 2876 2753 

Tianjing 3919 3577 3697 4481 4449 4475 3610 3652 3567 4231 4263 3976 

Hebei 28898 30832 30474 30563 30441 30277 30963 30440 30202 30099 30114 30433 

Shanxi 75586 70259 70135 70782 70318 70420 70722 70439 70988 70336 70919 70088 

Neimenggu 80000 83510 82035 84520 89200 80470 87512 89579 88909 89819 89245 80108 

Liaoning 14000 14597 14972 14816 14073 14279 14230 14187 14741 14235 14650 14188 
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The Number of Dairy Technicians in Various Regions in China over the Years (2007-2018) 

Province 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

Jilin 26832 27860 27258 27836 27715 27875 27373 27571 27513 27541 27183 27874 

Heilongjiang 6678 7154 7056 7010 6799 7013 6820 7084 6808 7380 7232 6567 

Shanghai 4578 5147 4657 4889 5040 4728 4723 4994 4573 5148 5117 5065 

Jiangsu 5423 5323 5401 5655 5935 5399 5582 5609 5405 5884 5457 5205 

Zhejiang 3487 4035 4429 4031 3871 4015 4460 3743 4087 3524 4251 4203 

Anhui 7889 8507 8913 8363 8533 8629 8580 8006 8050 8366 8229 8027 

Fujian 3982 4880 4278 4378 4816 4297 4360 4858 4146 4236 4255 4308 

Jiangxi 3164 3921 3254 3841 3847 3216 3046 3003 3199 3294 3234 3352 

Shandong 65431 65683 65160 66393 65099 67342 66397 65239 67775 66724 66358 65155 

Henan 55953 56679 64215 61022 59536 61258 62638 61024 60362 61213 62700 60291 

Hubei 1012 1266 1007 1212 1294 1183 1041 1362 1336 1004 1159 1444 

Hunan 2015 2763 2743 2574 2783 2500 2831 2751 2315 2382 2263 2036 

Guangdong 2638 2853 3130 3578 3321 3847 3142 3801 3751 3360 3764 3581 

Guangxi 9963 9101 9272 9261 10974 10984 10644 10066 9815 9956 9915 10527 

Hainan 850 1168 1247 1231 1494 1157 1435 1041 1214 1073 1232 1444 

Chongqi 3618 3688 36488 37754 37594 36722 36503 36322 37780 37657 37346 37733 

Sichuan 4995 5352 5196 5447 5351 5292 5124 5130 5225 5201 5481 5314 

Guizhou 1267 2439 1598 1728 1823 2242 2095 1720 2133 1982 1906 1692 

Yunnan 29718 31245 30552 31104 30390 30231 31181 31948 31662 30498 30724 31327 

Xizang 21639 21846 24486 20737 21962 22094 22689 21254 22881 21442 20747 24955 

Shanxi 70600 65080 73477 71989 74483 73668 70183 72247 67441 72843 70878 72323 

Gansu 26030 25332 26261 25680 26583 26366 25802 26331 25402 26751 26854 26175 

Qinghai 5690 5900 6381 5526 5610 6117 6092 6345 5591 6176 5760 5915 

Ningxia 31990 40462 36147 41912 41916 41664 36944 35833 40793 35788 39652 40582 

Xinjiang 89011 99532 98298 98242 96518 99631 91916 98736 93323 96637 92995 99236 

 

Note:  National Bureau of Statistics, extracted from "China Dairy Industry Yearbook 

2007-2018 
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F2.4 Industry Scale: Statistics of Import and Export Volume of Dairy Products in 

Various Regions of China over the Years (2007-2018) 

 

Statistics of Import and Export Volume of Dairy Products in Various Regions of China over the 

Years (2007-2018) 

Unit: 10,000 tons 

Province 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

Beijing 0.99 0.91 1.23 1.02 1.26 1.40 1.16 1.02 1.46 1.39 0.64 1.48 

Tianjing 1.12 0.68 0.57 0.96 0.61 1.21 0.91 0.69 0.90 1.08 1.26 1.11 

Hebei 3.51 2.73 3.81 4.60 5.01 3.45 3.11 4.65 2.90 3.48 5.11 5.10 

Shanxi 3.48 2.86 3.60 3.32 3.38 3.11 3.70 3.26 3.53 3.15 3.16 3.13 

Neimenggu 3.65 3.64 3.20 3.87 3.99 3.94 3.67 3.10 3.20 3.27 3.93 3.88 

Liaoning 2.29 17.14 20.65 22.14 16.75 18.38 16.90 20.35 15.18 15.25 15.80 15.16 

Jilin 0.52 0.84 0.87 0.75 0.54 0.86 0.99 0.55 0.68 0.98 0.52 0.92 

Heilongjiang 1.86 2.11 2.44 1.98 2.00 2.52 1.89 1.87 2.60 1.84 2.60 2.67 

Shanghai 0.60 0.99 1.33 0.73 0.87 1.23 1.37 0.98 0.57 1.04 0.79 0.40 

Jiangsu 1.22 1.20 1.96 1.24 1.17 1.71 1.42 1.72 1.73 1.71 1.58 1.23 

Zhejiang 1.28 1.32 0.83 0.93 0.75 0.52 0.80 1.34 1.03 0.44 1.00 0.57 

Anhui 1.47 0.97 1.57 1.26 1.58 1.30 1.74 1.71 1.39 1.38 1.61 1.55 

Fujian 0.74 1.28 1.07 0.92 1.21 1.50 1.15 1.56 1.21 1.23 0.90 1.33 

Jiangxi 0.90 0.77 1.08 1.21 1.38 0.74 1.44 1.47 1.23 0.74 1.31 0.60 

Shandong 2.61 2.28 2.74 2.28 2.86 2.08 2.59 2.90 2.63 2.02 2.12 2.56 

Henan 1.78 2.38 1.83 2.31 1.66 1.63 1.59 1.92 2.10 1.57 2.29 1.87 

Hubei 1.95 1.70 1.61 1.82 1.47 1.87 1.01 1.72 1.60 1.65 1.84 1.05 

Hunan 2.10 2.23 2.99 2.16 2.76 2.82 2.74 2.97 2.17 2.56 2.43 2.43 

Guangdong 9.74 11.98 9.48 13.71 11.59 6.68 12.84 11.63 5.81 8.36 8.78 7.92 

Guangxi 2.34 2.13 2.88 2.93 2.10 2.11 2.51 2.32 2.34 2.51 2.71 2.71 

Hainan 0.37 0.44 0.41 0.44 0.35 0.40 0.39 0.39 0.42 0.44 0.43 0.44 

Chongqi 1.06 1.74 1.69 1.25 1.52 1.22 1.56 1.06 1.56 1.59 1.65 1.76 

Sichuan 1.54 1.20 0.95 1.53 1.00 1.44 1.71 1.52 0.85 1.06 1.19 1.59 

Guizhou 1.33 1.49 1.04 0.75 1.44 1.47 1.21 1.00 1.39 0.76 0.71 1.31 

Yunnan 1.13 1.31 0.58 0.74 1.10 0.82 0.47 0.89 1.25 1.27 1.36 0.98 

Xizang 0.13 0.20 0.18 0.13 0.17 0.19 0.17 0.13 0.18 0.13 0.13 0.12 

Shanxi 1.53 1.82 2.06 1.58 2.02 1.80 1.50 1.54 1.57 2.15 1.46 1.93 

Gansu 1.26 1.01 0.43 0.80 0.64 0.64 1.25 0.82 0.63 0.60 0.59 0.96 
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Statistics of Import and Export Volume of Dairy Products in Various Regions of China over the 

Years (2007-2018) 

Unit: 10,000 tons 

Qinghai 2.33 2.05 2.76 2.15 2.15 2.26 2.79 2.39 2.62 2.39 2.74 2.58 

Ningxia 1.04  0.99  0.86  1.17  1.25  1.21  0.91  1.50  0.72  1.25  1.13  1.10  

Xinjiang 1.22  0.87  0.78  0.77  0.78  1.16  1.32  0.41  0.98  1.25  1.35  0.91  

 

Note:  National Bureau of Statistics, extracted from "China Dairy Industry Yearbook 

2007-2018" 
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