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Abstract
Agricultural structural adjustment is a significant policy formulated by the state based on agricultural development. The 

purpose is to promote the development of the local economy through reasonable agricultural structural adjustment and then to 
raise the income level of farmers. Hubei Province is a big agricultural province in China, and Suizhou City is the north gate of Hubei 
Province, opening to the outside world during the epidemic of Coronavirus Disease in China. Given the problem of the slow growth of 
farmers’ income, this paper uses the method of sampling survey and empirical analysis to study the effect of agricultural structural 
adjustment on the income of all farmers and low-income families in Suizhou city. It establishes a panel data model based on the 
results of model regression. In terms of the characteristics of the head of household, the age characteristics of the head of household 
have a significant positive impact on the per capita income of the family. The difference of the number of years of education of the 
head of household is small, and the impact on the per capita income of the family is not significant. Through the group regression 
of poor households and non-poor households, the variables reflecting the production structure have a significant positive effect on 
both poor and non-poor. Still, the positive of poor is significantly lower than that of non-poor. Based on the conclusion, it suggests 
that the structure of planting and animal husbandry should be adjusted, and then the scale of land and mechanization of production 
should be further realized; the investment of science and technology should be increased, and the practical training of farmers’ 
specialized skills should be carried out to raise the income level of farmers more effectively. More assistance should be given to low-
income families to actively participate in the restructuring of agriculture.
Keywords: Suizhou city; agricultural restructuring; panel data model; the farmers’ income

Introduction

Purpose and significance of research

The adjustment of China’s agricultural structure has begun 
since the 1980s. With the continuous and rapid development of 
China’s agriculture, China’s agricultural industry structure has 
been improved compared with the past. Still, we can’t reduce the 
importance we attach to agricultural restructuring. Agricultural 
structural adjustment is an eternal topic and a dynamic process. It 
still needs to be continuously studied and frequently improved. At 
present, the development of agriculture, the opening up of agriculture 
to the outside world, the rational development and utilization of 
agricultural resources, and the improvement of farmers’ economic 
interests are all inseparable from the adjustment of the industry 
structure during the epidemic of Coronavirus Disease 2019  

 
in China. The previous adjustment of the agricultural structure 
was more inclined to obtain more profits by enriching the types 
of products or raising the sales prices of products. Still from the 
current point of view, the effect of increasing farmers’ income 
through this method is minimal. Nowadays, with the continuous 
improvement of people’s living standard, the quality requirements 
of products are becoming higher and higher. To effectively increase 
the income of farmers, more high-quality agricultural products 
should be developed, and the investment of famous and particular 
new products should be encouraged. Satisfying the market’s 
demand for high-quality products and product diversification 
can also achieve the purpose of increasing farmers’ income and 
improve the economic efficiency of agriculture. The development 
of high-quality agricultural products through the adjustment of 
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the agricultural structure is, of course, not achieved overnight. It 
requires overall planning and scientific arrangements. Each region 
has its characteristics, so the industry structure should not use a 
unified model. The market demand is constantly changing, so the 
structure should also be adjusted promptly. The situation in each 
region is different, and the adjustments should be targeted, using 
the regional advantages to improve agricultural productivity. China 
has been making efforts in the adjustment of agricultural industry 
structure. According to Chinese national conditions, there are four 
factors affecting China’s agricultural restructuring. First, market 
demand is a dynamic process of change, and it will inevitably 
require dynamic modulation of the geoponic industry structure. 
With the continuous progress of society development, the current 
supply and demand relationship of geoponic products has changed. 
It is no longer a seller’s market like the past, but a buyer’s market 
now. Today’s customers’ demand for consumption is more 
diversified and high-quality. Therefore, we can no longer rely on 
price increases and increase the number of products to increase 
revenue but should pay attention to both quality and quantity.

Secondly, the requirements for opening up agriculture to 
the outside world are rising. China is a country that is open to 
the outside world, and agriculture is increasingly entering the 
international market. Therefore, while agricultural production 
meets the needs of the domestic market, it must also meet the 
needs of foreign markets, thereby improving the competitiveness 
of China’s agriculture in the international market. Third, China’s 
agricultural resources are relatively scarce, and the over-
exploitation and utilization of land have led to irrational resource 
allocation. Therefore, the sustainable development of agriculture 
is particularly vital in structural adjustment. The last point is 
to improve the economic efficiency of agricultural production, 
through reasonable adjustments, identifying market demand, 
improving the quality of products, and realizing farmers’ desire 
to increase income. Generally speaking, China’s current industry 
structure has improved considerably compared with it at the end 
of the 19th century and the beginning of the 20th century. However, 
the gap with the developed countries is still distinct. To develop 
modern agriculture, we must continually optimize and perfect 
Chinese agriculture industrial structure. Since the adjustment of 
the agricultural structure requires a targeted adjustment plan 
for a decided area, most researchers are currently studying for a 
province, and few people specifically go to a city, especially some 
less developed cities, often Was ignored. Suizhou is the youngest 
prefecture-level city in Hubei Province and the northern gate of 
Hubei Province. Although the people in Suizhou and cadres at all 
levels have been making continuous efforts in the adjustment of the 
agricultural industry structure and have achieved superb results 
over the years, in fact, farmers have paid a lot for this, but they 
need to adjust at higher risk. For example, the price of agricultural 
products is often lower than the expected of farmers, agricultural 
products such as grain and cotton are under pressure, and some 

farming and breeding industries follow the trend of farming and 
breeding, resulting in some agricultural products appearing cold 
or hot. Once a product yields better, farmers will follow suit and 
eventually produce excess supply. Since the government has not 
intervened too much in the adjustment of the structure of Suizhou 
in recent years, farmers often followed the trend blindly, leading 
to many agricultural products in Suizhou are unusually popular, 
such as jujube, garlic, peach, silkworm, etc. Over the first few years, 
they had a good profit. But later on, due to the trend, it resulted in 
overproduction, low market prices, or making it difficult to sell, so 
they had to be destroyed, rotted, and chopped off. It was a wasteful 
phenomenon, and farmers’ income was also seriously lost. Faced 
with this situation, we need the government to assist farmers 
in rationally adjusting the structure of the agricultural industry 
to increase farmers’ income. This article will take Suizhou as an 
example to deeply explore the impact of Suizhou’s agricultural, 
industrial structure adjustment on farmers’ income.

Research status at home and abroad

At present, the research on the adjustment of agricultural 
structure in China is mainly carry out from two aspects. One is 
to study the internal structure of the agricultural industry, that 
is, to evaluate the strength of the overall relationship between 
the adjustment of a inevitable structure in agriculture, forestry, 
animal husbandry, and fishery to farmers’ income. The second is 
to study the impact of the four major industrial structures within 
agriculture, that is, the overall adjustment of these four industrial 
structures on farmers’ income. Analyzed the impact of agricultural 
structural adjust on farmers’ income by constructing equations 
and using the maximum likelihood estimation method. The results 
show that there are very significant correlations between various 
industries within the agricultural structure and farmers’ income 
from different sources[1]. In [2] reviewed the evolution of China’s 
praedial restructuring since the reform and opening up. From 
the perspective of economics, it can conclude that agricultural 
restructuring can promote the improvement of the efficiency of 
resource allocation. Still, it has no overt effect on the increase of 
crop yields. [3]calculated the correlation between the agricultural 
structure of the Yangtze River Delta and household income through 
the gray correlation model and found that there is a correlation 
between the income of farmers and the output value of agriculture, 
forestry, animal husbandry and fishery. [4] conducted a policy-
oriented analysis of the following three levels of agricultural 
industry structure adjustment in Gansu Province. One is a strategic 
leading industry, the other is a regional advantage industry, and 
the third is a local specialty product. The adjustment has played 
a role in increasing farmers’ income in Gansu. [5]used panel data 
from 2000 to 2014 in all regions of the country to analyze from 
two aspects: the net income per capita of farmers and the income 
gap of rural residents and concluded that there are significant 
regional differences in the degree of impact of agricultural 
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structural adjustment on farmers’ income. [6]. Yonghui, and Huo 
Xuexi analyzed the survey data of farm households using a panel 
data regression model and concluded that the adjustment of the 
agricultural structure has a significant role in promoting the income 
of farm households. [7] studied the impact of the modulation 
of agricultural structure in Shaanxi Province on the increase of 
farmers’ income by using the cointegration measurement analysis 
method and concluded that the low per capita income of farmers 
in Shaanxi Province was caused by the unreasonable agricultural 
structure. [8] analyzed the impact of Chongqing’s georgic structure 
adjustment on farmers’ income using a multiple linear regression 
method and concluded that fisheries had a positive influence on 
Chongqing’s farmers’ income, while planting hurt farmers’ income. 
Forestry and animal husbandry had Farmers’ income has a little 
effect. At dawn in 2017, the vector autoregressive model was 
used to analyze the data related to agriculture in Guangxi from 
1980 to 2015, and it was concluded that the forestry output value 
contributed the most to the net income of farmers in Guangxi [9].

At present, there has been a systematic study on the impact 
of agricultural structural adjustment on farmers’ income at home 
and abroad. Most scholars believe that agricultural restructuring 
has a significant influence on farmers’ income. However, we have 
found that there are still some deficiencies in the research on 
the influence of agricultural structural modulation on farmers’ 
income. For example, most scholars focusing on the influence 
of agricultural structural adjustment on farmers’ income have 
concentrated on empirical research in large regions such as the 
country or provinces. For a decided city and township, few scholars 
have studied and analyzed it. The impact of different levels of 
agricultural development on farmers’ incomes in different cities 
will also be disparate. Targeted research is needed. On the other 
hand, the existing literature is also a lack of discussion on poverty 
factors.

Research ideas and research methods

The concept of agricultural, industrial structure is explained, 
and the relationship between agricultural, industrial structure 
adjustment and farmers’ income is found. Then the current 
structure of each township in Suizhou is explained, and then the 
structure of Suizhou in the past five years. Statistical analysis of 
the data, and finally the use of sampling methods to build multiple 
panel data models for 2015, 2016, 2017 three years of data, find the 
most suitable model for analysis, find out the production structure 
and other influencing factors on farmers. The degree of income 
impact, combined with national policies and the international 
situation, puts forward a reasonable adjustment plan and proposes 
corresponding countermeasures and suggestions for possible 
problems.

Relationship between Agricultural Industrial 
Structure and Farmers’ Income

The concept of agricultural industrial structure

The agricultural industrial structure can also be called the 
praedial production structure, which refers to the economic area 
of the countryside, the various economic sectors and categories 
to which it belongs, the combined form, the movement law, the 
proportional relationship of each production project, and the 
status function. The agricultural industry structure can be divided 
by the vertical stratification method or the horizontal division of 
labor method. The structure of the agricultural industry has the 
characteristics of integrity, multi-level, and dynamic. Agriculture 
is China’s primary industry, including four major agricultural 
structures: plantation, forestry, animal husbandry, and fishery 
[10-15]. The economic benefits produced by different industrial 
structures will be diverse. On the one hand, the industrial structure 
can reflect the level of economic progress, on the other hand, it can 
continuously promote the transformation of the industrial structure 
to a higher level, and can also promote economic development. For 
the adjustment of agricultural structure, there is currently no unified 
measurement indicator in the academic community. According to 
the existing literature, the connotation of agricultural structure 
adjustment can summarize from four aspects: one is to adjust 
from the four major industrial structures of agriculture, forestry, 
animal husbandry, and fishing, and the other is to amend from the 
agricultural industry structure, the third is to amend the quality 
of agricultural production, and the fourth is to adjust according to 
the part of production factors. The first kind of adjustment refers 
to the allocation of the four parts of agriculture, forestry, animal 
husbandry, and fishery. The second kind of adjustment refers to 
the more detailed change of the internal structure of one of the 
four parts of agriculture, forestry, animal husbandry and Fishery. 
The third kind of the main adjustment is to improve the quality 
of products through technical means. The elements of the fourth 
structural adjustment refer to agricultural production factors, which 
include factors, labor factors, capital factors, and so on. This article 
will make reasonable adjustments to the structure of Suizhou City 
by studying the production input of the planting industry, animal 
husbandry, forestry, fishery, and the impact of various agricultural 
production factors on farmers’ income.

Analysis framework of the relationship between 
agricultural industrial structure and farmers’ income

In the process of economic development, the agricultural 
industrial structure, and the level of economic progress are 
mutually reinforcing and interdependent. Economic development 
promotes the evolution of the industrial structure, and a complete 
industrial structure, in turn, promotes economic progress. Each 
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economic development period corresponds to different agricultural 
industrial structures; disparate industrial structures can bring 
disparate economic benefits. Therefore, the adjustment of the 
industry structure will inevitably affect the corresponding changes 
in farmers’ income (Figure 1).

Figure 1: Relationship between agricultural industry 
structure and farmers’ income.

Suizhou’s Agricultural Industry Structure Status in 
the Past Five Years

Agricultural resources

Suizhou is a prefecture-level city in the north of Hubei Province 
and the “North Gate” of Hubei Province. It is adjacent to Xiaogan in 
the east, undertaking Wuhan City, the capital city of Hubei Province, 
and Xiangyang City, the sub-central of the province, in the west. 
The north is adjacent to Nanyang City and Xinyang City in Henan 
Province, and the south is adjacent to Jingmen City. It is known as 
“Hanxiang Throat, North Hubei Pearl.” Suizhou City locates at the 
confluence of the Yangtze River Basin and the Huaihe River Basin. 
Therefore, the water flow is abundant, and its terrain is diverse. The 
terrain gradually

slopes from north to south to the middle. There are multiple 
terrains of mountains, hills, and plains. The total area of the city is 
9636ki2, of which mountain area is 4285ki2, hill area is 2094ki2 , 
the plain area is 530ki2 , and the beach area is 80ki2 . Mountains 
and rivers are interlaced, and valleys and Slopes are connected, and 
the hills and flats correspond to the natural landscape. Therefore, 
Suizhou has the reputation of “one thousand mountains and one 
hundred springs.” At present, the actual cultivated area of Suizhou 
fluctuates slightly around 192.5 thousand hectares. The cultivated 
land in Suizhou is mainly paddy fields. Among them, the paddy 
field area is about 120 thousand hectares, and the dry land area is 
about 25,000 hectares. According to the labor force of agriculture, 
forestry, animal husbandry and fishery, the per capita arable land 
area of Suizhou are approximately 0.17 hectares. The production 
of agricultural products in Suizhou mainly base on food crops. The 
area of grain crops for summer harvest is close to 250,000 hectares. 

The afforestation area in Suizhou has almost increased every 
year. In 2016, the afforestation area exceeded 20,000 hectares. 
According to statistics, at the end of 2018, Suizhou has a permanent 
population of nearly 2.2117 million, including rural areas. The 
population is 1.0613 million, and the labor force is 551,900, 
which is about half of the rural population. Suizhou locate in the 
middle of the mid-latitude monsoon circulation area. The climate 
is seasonally affected by solar radiation and monsoon circulation. 
The seasons are distinct, the summer is very torridity, and the 
winter is cold. It belongs to the north subtropical monsoon climate 
[16-20]. According to statistics, the mean annual precipitation in 
Suizhou is between 865mm and 1070mm. The rainfall is relatively 
sufficient, but in recent years, the plantation industry in Suizhou 
has been affected by drought. The total annual sunshine in Suizhou 
exceeds 2,000 hours; the average annual temperature is 15.5℃. 
Compared with Wuhan City, the capital city in Hubei Province, 
the daily temperature is 2℃- 3℃ lower. The frost-free period in 
Suizhou is about 220-240 days per year. Suizhou is rich in products, 
such as carmine red peach in Guangzhou, Suizhou bubble green, 
Suizhou nectarine, Indian rice, Suizhou red dates, Xujiahe silver 
fish, Suixian black fungus, Suizhou shiitake mushroom, Guangshui 
Bailing mushroom , Suizhou Hongmei Li and other agricultural 
and sideline products are famous at home and abroad. Suizhou is 
also the largest edible fungus distribution center and export base 
in Central and South China. It is known as the “home of Chinese 
mushrooms.” Suizhou is also known as the world’s largest ginkgo 
tribe Known as the “Hometown of Ancient Chinese Ginkgo,” it is 
favored by many people for its rich fragrance of Cymbidium and the 
pure fragrance of Cymbidium, and is known as the “Hometown of 
Cymbidium in China.”

Investigation on the adjustment of agricultural industrial 
structure in some towns Using forest resources to 
develop edible fungus industry

There are rich forest resources in mountainous towns and 
villages. Using their oak resources to vigorously develop edible 
fungus industries such as mushrooms and fungus, farmers’ income 
has increased significantly. Take Sanligang Town and Canadian 
Town as examples. Sanligang Town is an agricultural town in 
Suizhou City. The total cultivated area is 5052.87 hectares, the per 
capita cultivated area is 0.11 hectares, the foundational farmland 
area is up to 4193.58 hectares, and the general farmland area is 
859.29 hectares. Therefore, there are characteristics of less land 
and more people. The government encourages farmers to diversify 
their operations and increase the protection of farmland. Sanligang 
Town is rich in natural resources, especially the forest resources 
are extremely fertile, so the use of oak trees can vigorously 
develop fungus and mushrooms. Due to the fertile oak resources, 
by modifying the mushroom ear forest to increase the production 
of mushrooms and fungus, the climate of Sanligang Town is very 
suitable for artificially cultivating shiitake mushrooms, the town 
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has thus become an advanced unit for the production of edible 
mushrooms in the country. Canadian Town is also a main town 
for the production of edible fungi in Suizhou. Since the 1960s, 
Canadian Town has grown shiitake mushrooms, and its abundant 
mushrooms are well-known throughout the country. More than 
6,000 farmers in the town are engaged in edible fungus cultivation 
all year round. The annual production of bag mushrooms can reach 
more than 30 million bags [21-24]. The annual output of dried 
mushrooms exceeds 10 million kilograms, and the yield of fungus 
can reach 1.2 million sticks. The annual output value is up to 300 
million yuan. The three lines of production, processing, and sales of 
shiitake mushrooms bring high profits to local farmers and become 
a pillar industry for local farmers. Suizhou is therefore known as 
the “home of Chinese mushrooms.”

Utilizing climatic and geographical conditions to develop 
fruit planting and aquaculture

The unique soil slopes and climate conditions of the hilly hills 
are conducive to the growth of fruit trees and are also a superior 
place for breeding. Therefore, this advantage can be used to 
develop fruit and breeding industries to increase farmers’ income. 
For example, the Shenzhen Township Committee, the township 
government’s agricultural management, scientifically planning the 
industrial structure, formulating appropriate methods according 
to the specific circumstances of each place, and adopting typical 
demonstration methods, the purpose is to increase farmers’ 
income. The main line is to adhere to the adjustment of agricultural 
structure [25]. The ultimate goal is to develop Shanghai Town 
as a fruit town in northern Hubei. Shanghai Town has gradually 
formed a new pattern of featured agriculture, tourism agriculture, 
and modern agriculture with nectarine and grapes as the leading 
products. At present, the town’s nectarine planting area is 350,000 
mu, the grape planting area is 150,000 mu, and the other fruit 
planting area is 100,000 mu, with a total area of 600,000 mu. The 
annual income of farmers in the city can reach one billion and five 
hundred million yuan, which has achieved the goal of a large fruit 
town in northern Hubei. The area of the plantation of forest fruits 
in Shangshi Town is 45,000 mu, and there are more than 8,000 
farmers engaged in forest fruit production; the annual output of 
forest fruits exceeds 80,000 tons, and the output value exceeds 100 
million yuan.This town has been praised as “ The Great Fruit Town 
in Suizhou.” When you walk into Shanghai Town, you can see the 
fruit trees all over the mountains and fields, and the fruity aroma is 
blowing in the wind.

Utilize water resources to develop aquaculture and 
tourism

Changling Town has always adhered to the development concept 
of “Tourist Town” and promoted all-round work. It has introduced 
several enterprises. The town currently has nine tourism reception 

units and has developed and built tourist attractions such as 
Crocodile Island and Folk Island. Seven farmhouses, including Muyu 
Lake and Yuntai Mountain Villa were constructed, and modern 
water Margin City, Shanghai New City Construction Investment 
Company, Agricultural Cultural Industrial Park, and Wanzhong 
Customs Industrial Park were introduced successively. Under the 
idea of “Promoting hill and water culture, taking a characteristic 
economy,” Changling Town began to promote peculiar breeding 
bases throughout the town. The base has ample water sources and 
a quiet environment. This unique condition is very suitable for 
aquaculture. Since 1997, the township has formulated preferential 
policies to vigorously help the special aquaculture industry. After 
several years of progress, the town has more than 200 special 
farming farmers, with an annual output value of more than 40 
million yuan, and farmers have benefited a lot. Of course, there 
are some cities and towns that use natural human landscapes to 
develop eco- cultural tourism. For example, Hongshan Town has 
Biwa Lake in the east of the township, which is an ideal place for 
tourism [26-30]. It has also created five major tourist products, 
such as Linquan Ecological Park and Linquan Ecological Park. 
Luoyang Town in Suizhou has four distinct seasons and beautiful 
mountains and rivers. It has the largest ginkgo community in the 
world, as well as many scenic spots and historic sites. It is a classic 
tourist destination. Guangzhou city in Suizhou has two 4A-level 
scenic spots, namely Xujiahe and Santan, as well as two national 
forest parks, China Mountain and Dagui Temple. These townships 
regard tourism as their leading role, creating wealth for the people 
of the whole town and enhancing their reputation.

The current situation of Suizhou’s agricultural industry 
structure

Table 1: Status of crop development in Suizhou City in 2018.

Crop Planting area 
(thousand Year-on-year Total out-

put (10,000
Year-
over-

hectares) growth tons)    year

Food 227.81 4.40% 152.19 4.60%

Cottn 6.03 0.80% 0.51 6.30%

Oil 40.38 -0.90% 9.86 0.20%

In 2018, the total output value of agriculture, forestry, animal 
husbandry, and fishery in Suizhou reached 25.793 billion yuan, an 
increase of 3.3% year-on-year in terms of comparable prices. See 
Table 1 for the current development status of primary crops. The 
current status of forestry development is also superb. The area of 
afforestation completed is 19.11 thousand hectares, sporadic tree 
planting has reached 23.688 million trees, and the amount of wood 
harvested is 56,100 i3 . The status of animal husbandry development 
is shown in Table 2. For fisheries, Suizhou’s aquatic product output 
reached 81,700 tons, a year-on-year increase of 1.9%. In 2018, rural 
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power consumption in Suizhou was 532 million kWh, an increase 
of 3.1% year-on-year. The total power of agricultural machinery 
is 2.814 million kilowatts. The mechanization rate of main crop 
cultivation and harvesting is 74%. The application amount of 
chemical fertilizer was 156,600 tons, down 4.3% year-on-year.

Table 2: 2018 Suizhou animal husbandry development status.

Major agricultur-
al products

Number of slaughter 
(10,000 heads/piece) Year-on-year growth

Hog 196.06 -1.78%

Sheep 44.19 0.60%

Poultry 6011 2.10%

Statistics of industrial structure adjustment in the past 
five years

The following data is obtained by compiling the data of 
agriculture in Suizhou Statistical Yearbook from 2013 to 2017. In 
the following a, b, and d of (Figure 2) the orange curve represents 
the production value, and the blue line represents the area. In c of 
(Figure2) the orange curve represents the output value, and the blue 
line represents the number of slaughter. From the line chart, it can 
be seen that the area and output value of forestry and fishery have 
been rising steadily in the past five years. Although the number of 

agricultural planted areas and the number of slaughtered livestock 
have fluctuated, their output value has also been rising steadily. 
The growth rate of the output value of these four major industries 
is relatively similar, and the forestry has the fastest growth rate, 
with an increase of 28.44%. Secondly, the output value of fishery 
increased by 27.83%, the output value of animal husbandry 
increased by 26.46%, and the output value of agriculture increased 
by 25.11%. It can be seen from the above Table 3 that although the 
agricultural output value has increased in the past five years, the 
proportion of the total output value has slightly decreased. In 2015, 
the output value of forestry and animal husbandry was lower than 
that of the previous two years. The output value of Hehe Fishery in 
2015 has been at its peak in the past five years. Overall, the ratio of 
agricultural output value to the total output value of agriculture, 
forestry, animal husbandry ,and fishery has fluctuated within a 
small range without much change. The average disposable income 
of rural residents is shown in (Table 4) . It can be seen from the 
(Table 4) that the average disposable income of rural residents has 
increased from 2013 to 2017.Still, the growth rate has shown a 
linear downward trend, so it is imperative to increase Suizhou The 
growth rate of the average disposable income of rural residents in 
the city is necessary to adjust the agricultural structure.

Figure 2: Line chart of industrial structure adjustment in the past five years.
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Table 3: Proportion of output value of agricultural industries in the total output value of agriculture, forestry, animal husbandry and 
fishery in the past five years.

Year Agriculture as a percentage of 
gross output

Forestry as a percentage of 
total output

Livestock as a percentage of 
total output

Fisheries as a percentage of 
gross output

2013 53.04% 2.26% 37.95% 4.54%

2014 52.90% 2.25% 37.42% 4.74%

2015 54.01% 2.15% 36.01% 4.82%

2016 52.96% 2.22% 36.69% 4.81%

2017 51.94% 2.27% 37.56% 4.54%

Table 4: The average disposable income of rural residents in the past five years.

Years 2013 2014 2015 2016 2017

Average disposable income 442526 503552 565168 622709 661308

Growth rate 15.42% 13.79% 12.24% 10.18% 6.20%

Summary
In the past five years, the output value of agriculture, forestry, 

animal husbandry, and fishery in Suizhou has increased. It is 
predicted that in the next few years, the output value of agriculture 
in Suizhou will continue to growth. Due to the drought in the past 
three years, the agricultural output value as a percentage of the total 
output value has decreased by 2.07%.Still, the total output value has 
increased from 13.21489 million yuan in 2015 to 137.8981 million 
yuan in 2017, an increase of 4.35%, which can obtain the benefits of 
agricultural restructuring [31]. However, in the past five years, the 
growth rate of the average disposable income of rural residents has 
continued to decline, so agricultural structural adjustment needs to 
be further improved.

The Impact of Agricultural Structure Adjustment 
on the Income of All Farmers

Model setting

The advantage of using Panel Data to build a model is that the 
Panel Data Model can control individual differences (non-observed 
effects) by setting dummy variables, and has the heterogeneity of 
controlling individuals; secondly, the Panel Data Model can provide 
more information, increases the degree of freedom, and reduces 
the ollinearity between explanatory variables by the observation 
of combinations of different cross-sectional elements at different 
times, which can improve the validity of the estimation results; 
more importantly, the panel data model is a repeated observation 
of the same cross-section element set, which can better study the 
dynamic adjustment process and can construct a more complex 
behavior model. Therefore, this subject selects the panel data 
model for research. We construct the following model:

( ) 0 1 2 3 4
( ) ( )5 76 8

in inc cropfam gropfam wprod laborpoptit i it it it it
in land in asset hdage hdeduit it it it it

α α α β β β β

β β β β ε

= + + + + + +

+ + + + +

Farm household income per capita (inc), per capita productive 

asset value (asset) and household land area (land) I use the 
logarithmic form to reduce the effect of heteroscedasticity on the 
equation. In this model, 0α  is the intercept term; iα  is the individual 
fixed effect; ut is the time fixed effect, t is the year, i is the county; 

1β , 2β  3β  4β  5β  6β  7β  and 8β  are the parameters to be estimated, 

and iε  is the random Disturbance term. Crop farm is the proportion 
of family farming income in total household income; graham is the 
proportion of animal husbandry income in the total household 
income; word is the proportion of wage income in household 
productive income; labor pop is used to indicate the abundance 
of labor resources in the family; hidage is the age of the head of 
the household, and he is the number of years of education of the 
head of the household. According to the previous analysis, the 
output value of plantation and animal husbandry in Suizhou City 
accounts for a much larger proportion of total output value than 
forestry and fishery. Therefore, the adjustment of the agricultural 
structure should focus on plantation and animal husbandry. 
Plantation accounts for the largest proportion. Therefore, crop 
farm is used as the first indicator to measure structural adjustment, 
followed by the proportion of animal husbandry, so graham is used 
as the second indicator to measure structural adjustment [32-
36]. Due to the increase in rural agricultural productivity, farmers 
are increasingly earning income from non agricultural labor 
activities. Therefore, wage income also affects the rural economic 
structure. We use word as the third indicator to measure structural 
adjustment. During the field investigation, we found that the input 
of household production factors accounted for a relatively large 
amount of total household expenditure and had a great impact on 
farmers’ income. Therefore, we introduced three variables, labor 
pop, land, and asset, to reflect the input of household factors. We 
also found that the characteristics of household heads also affect 
household income to a certain extent. We introduced two variables, 
age, and education to reflect the characteristics of household heads 
and study their impact on farmers’ income.
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Statistical analysis of data and description

We selected data from 2015-2017 to analyze the impact of 
agricultural structural adjustment on farmers’ income. The data 
shows that the overall income of farmers in Suizhou is on the rise, 
and the proportion of planting income in total household income 
has declined slightly, but animal husbandry income. The proportion 
of total household income has increased. From a micro perspective, 
expanding the scale of animal husbandry will have a relatively 
significant positive impact on the increase in farmers’ income. On 
the whole, Suizhou’s fixed productive assets are on the rise, which 
shows that Suizhou has made remarkable achievements in the 
adjustment of agricultural structure in the past three years.

Empirical analysis

To make the results more reasonable and robust, we changed 
the number of production structural variables included in the 
model and constructed five-panel, regression models. Models 1 to 
3 add variables in turn, using model 1 as the basic model, including 
only the production structure variable crop farm, namely:

( ) ( ) ( )50 1 4 6

7 8 it

in inc u cropfam laborpop in land in assettit i it it it it
hdage hdeduit it

α α β β β β

β β ε

= + + + + + +

+ + +

Model 2 adds the variable grafam on the basis of Model 1, 
namely:

( ) ( )50 1 2 4
( ) 76 8

in inc u cropfam gropfam laborpop in landtit i it it it it
in asset hdage hdeduit it it it

α α β β β β

β β β ε

+= + + + + + +

+ + + +

Model 3 further adds the variable wprod, namely:

( ) 0 1 2 3 4
( ) ( )5 76 8

in inc u cropfam gropfam wprod laborpoptit i it it it it
in land in asset hdage hdeduit it it it it

α α β β β β

β β β β ε

= + + + + + +

+ + + + +

First, the three models were tested by the likelihood ratio test. 
The results show that the sample data meets the requirements 
of the variable intercept model. The variable intercept model can 
be divided into two types, namely the fixed effect model and the 
random effect model, so the Hausman test must be carried out. 
According to the results of the Hausmann test, the W statistics of 
the three models are larger than the critical value, so a fixed-effect 
model is established. The results of the likelihood ratio test also 
found that the sample data has individual effects and time effects. 
Due to the differences between farmers, individual fixed effects 
need to be controlled and because agricultural development in 
different years is also affected by various aspects. Therefore, it is 
reasonable to control the time effect, so these three models all use 
the individual time point double fixed-effect model. Based on other 
regressions, model 4 and model 5 are established. The estimated 
results of the five models are shown in the following Table 5. 
Where *p<0.05,**p<0.01, ***p<0.001 Among the five models, the 
larger the R2 value, the better the fitting effect of the model. It can 

be seen that model 3 has the best fitting effect. Good, and Model 
3 also meets the minimum criteria of AIC and SC. Comparing the 
differences in the influence of the significant coefficients of the five 
models, it can be found that Model 3 has the most stable influence 
direction and the influence difference is also small, which shows 
that the regression result of Model 3 is more robust, so We finally 
choose Model 3 for analysis and research. It can receive from the 
regression results of Model 3 that each production structure has 
a significant impact on farmers’ income. Among them, the share of 
planting earning in total earning and the share of animal husbandry 
income in total income have a significant positive effect on farmers’ 
income. Still, the positive effect of planting income in total income 
on farmers’ income is slightly lower than that of animal husbandry, 
mainly due to 2015-2017, the drought in Suizhou was severe, 
and the income from planting industry was affected, while the 
livestock industry was relatively less affected by natural disasters, 
so the income from animal husbandry was relatively stable. The 
regression results of Model 3 show that the structural adjustment 
of planting and animal husbandry in Suizhou is currently beneficial 
to the significant improvement of farmers’ income levels. Because 
agricultural production is affected by the seasons, the demand for 
agricultural labor is cyclical, and agricultural modernization is 
also advancing [37,38]. Agricultural production is gradually scaled 
up and mechanized, which makes labor productivity continue 
to increase. The regression results also show that the proportion 
of wage income to produce income in Household income per 
capita shows a significant positive effect. Therefore, in the future 
adjustment of agricultural structure, we should increase investment 
in science and technology, and promote the improvement of 
dynamic labor productivity, so that more labor can engage in non-
agricultural labor, and thus increase overall income. In the input of 
family factors, the regression results show that land and productive 
capital and household income per capita have a significant positive 
impact. Still, the contribution of land to rural household income 
is greater than productive capital, so expanding the scale of land 
can reduce production costs and increase productivity. Regarding 
the characteristics of heads of household, age characteristics have 
a significant impact on the per capita income of the family, which 
is positively correlated. This is because the older the head is, the 
richer the farmer’s experience is in farming, and the decisions made 
on structural adjustment are more in line with expectations. Since 
the sample data collected, the difference in the years of education 
of the head of the household is small, and the impact on the per 
capita income of the family is not significant. Today’s agricultural 
production, elementary education does not affect the farmers’ 
earnings as much as the practical training of specialized skills. In 
general, structural adjustments to planting and animal husbandry 
can effectively increase farmers’ income levels. Second, land scale 
and production mechanization should be further realized, and 
investment in science and technology should be increased to 
enhance farmers’ income levels more effectively.
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Table 5: The average disposable income of rural residents in the past five years.

Variable Model 1 Model 2 Model 3 Model 4 Model 5

Cropfam
0.743** 1.040*** 2.210*** 2.201*** 2.036***

[0.2681] [0.2964] [0.2512] [0.2450] [0.1547]

Grafam
1.460*** 2.808*** 2.797*** 1.791***

[0.4098] [0.3935] [0.3845] [0.2083]

Wprod
2.250*** 2.241*** 1.981***

[0.2146] [0.2097] [0.1523]

Laborpop
0.324 0.273 0.317 0.319 0.143

[0.5916] [0.5956] [0.4450] [0.4468] [0.1397]

ln(land)
0.0849 0.0512 0.183* 0.182* 0.307***

[0.1020] [0.1010] [0.0806] [0.0807] [0.0375]

ln(asset)
0.0154 0.0107 0.00932 0.00915 0.0306***

[0.0217] [0.0206] [0.0175] [0.0174] [0.0085]

Age
0.0994*** 0.105*** 0.0957*** 0.0969*** 0.00328

[0.0220] [0.0210] [0.0152] [0.0154] [0.0032]

Educ
0.129 0.124 0.0739 0.0744 0.0650***

[0.1847] [0.1728] [0.1094] [0.1103] [0.0156]

C 3.255 2.879 2.128 2.087 6.054***

[1.7873] [1.6882] [1.1394] [1.1600] [0.2498]

Individual effect

Time effect

YES YES YES YES NO

YES YES YES NO NO

R2 0.1711 0.218 0.4719 0.4718 0.4587

The impact of agricultural restructuring on the income 
of poor farmers

The Eighteenth National Congress of the Communist Party 
of China has clearly stated that by 2020, China must ensure the 
realization of the goal of a comprehensive well-off society, but 
today’s poverty problem still exists. Many rural families suffer from 
poverty due to illness, poverty due to marriage, and poverty due to 
education. The preceding analysis aims at all farmers in Suizhou. It 
does not distinguish between poor and non-poor families, but helps 
low-income families increase their income and achieve poverty 
alleviation, which is more conducive to social stability. In the 
following, we will make a regression analysis on the sample data of 
poor households and non-poor based on whether the households 
are poor, and compare the differences in the impact of various 
structural variables on the two, to make targeted adjustments. 
Where *p<0.05, **p<0.01, ***p<0.001. The test steps are the same 

as the previous ones. The test results show that the poverty group 
and the non-poverty group are still building double fixed-effect 
models. From the regression results in Table 6 above, can analyze 
that the impact of each structural variable on poor households and 
non-poor households has a significant positive correlation, but the 
positive impact on poor households is significantly lower than that 
of non-poor households. Looking at the impact coefficients of each 
production variable on poor households separately, it can be found 
that the increase in labor input has the most significant positive 
impact on household income. Nevertheless, in the course of our 
investigation, we found that rural households in Suizhou City were 
mainly classified as low-income due to illness and poverty, resulting 
in a lack of effective labor in the households and poorer resistance 
to risks. Most of these farmers are still accustomed to the original 
production structure. Therefore, for these farmers, encouragement 
and assistance policies should be adopted actively to participate in 
the adjustment of agricultural structure (Tables 7&8).

Table 6: Grouped estimation results of poor households and non-poor households.

Variable Poor family Non-poor family

Cropfam
1.921*** 2.362***

[0.3092] [0.4173]

Grafam
2.564*** 2.684***

[0.4068] [0.6289]

Wprodfam
1.640*** 2.643***

[0.2446] [0.3312]

http://dx.doi.org/10.32474/CTBB.2020.03.000154


Citation: Jilian Lu, Huan Zhao, Jinming Cao, Bin Zhao. Biostatistical Analysis on the Influence of Agricultural Structure Adjustment on 
Farmers’ Income during the Epidemic of Coronavirus Disease in China. Curr Tre Biosta & Biometr 3(1)-2020. CTBB.MS.ID.000154. DOI: 
10.32474/CTBB.2020.03.000154.

                                                                                                                                                          Volume 3 - Issue 1 Copyright @ Bin Zhao, et al.Curr Tre Biosta & Biometr 

321

Laborpop
1.242* 1.357

[0.5233] [0.5756]

Age
0.0708** 0.118***

[0.0224] [0.0209]

Educ
0.100*** 0.0404

[0.0277] [0.0867]

ln(land)
0.0627 0.247

[0.0955] [0.1253]

ln(asset)
0.0121 0.00869

[0.0164] [0.0299]

C
3.086** 2.060*

[1.0024] [0.9886]

R2 0.4268 0.5268

Table 7: Statistics of industrial structure adjustment in the past five years Area (thousand hectares), the output value (ten thousand 
yuan), number of slaughtered livestock and poultry (ten thousand heads, ten thousand).

Years
Agriculture Forestry Animal husbandry Fishery

Area Output value Area Output value Number of slaughter Output value Area Output value

2013 327.82 1102215 16.28 46956 9022.53 788616 28.44 94343

2014 334.86 1197100 17.18 50858 9174.08 846830 32.66 107378

2015 335.3 1321489 19.57 52713 9159.24 881143 34.83 117860

2016 336 1335885 20.52 56046 6537.42 925593 35.58 121293

2017 333.29 1378981 20.29 60310 6539.38 997329 35.54 120603

Table 8: Descriptive statistical characteristics of model variables.

Variable 
name

Variable defini-
tions

2015 2016 2017

Mean Standard deviation Mean Standard deviation Mean Standard devia-
tion

ln(inc) Log of total income 
per capita 9.26 1.2 9.48 1.02 9.69 1.07

cropfam Planting income/
total income 0.64 0.37 0.45 0.34 0.45 0.34

grafam Livestock income/
total income 0.09 0.23 0.11 0.22 0.12 0.23

wprod Wage income/pro-
ductive income 0.11 0.27 0.18 0.31 0.22 0.33

laborpop Family labor force/
family population 0.54 0.25 0.55 0.26 0.56 0.26

ln(land) Logs per capita op-
erating land (mu) 3.05 1.11 3.03 1.11 3.07 1.16

ln(asset)
Logarithm of fixed 
productive assets 

per capita
2.77 3.92 5.19 4.18 5.98 4.02

hdage Head of household 40.09 11.63 44.09 11.63 45.09 11.63

hdedu
Years of education 

of the head of 
household

8.33 2.2 8.39 2.31 8.39 2.34

Conclusion and Countermeasures
Main conclusion

This article takes Suizhou City as an example to analyze the 
impact of agricultural structure adjustment on the income of 
farmers and herdsmen in ethnic areas. The conversion coefficient 

of agricultural structure adjustment is used to obtain the law of the 
change of income of farmers and herdsmen with the adjustment 
of agricultural structure. Based on the current situation, from 
the macro-level and the micro-level based on the survey data, 
empirical research was conducted on the impact of agricultural 
structure adjustment, planting and animal husbandry internal 
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structure adjustment on farmers’ income, and the corresponding 
conclusions and conclusions were drawn based on the analysis of 
empirical results. The relevant policy recommendations applicable 
to the adjustment of the agricultural structure of Suizhou City and 
the increase in income of farmers and herdsmen are as follows. 
The proportion of planting income and animal husbandry income 
in total income has a significant positive correlation with farmers’ 
income. Focusing on the structural adjustment of planting and 
animal husbandry can effectively increase farmers’ income. The 
proportion of wage income to produce income has a significant 
positive impact on household income per capita, so we should 
further realize the land scale and production mechanization; 
increase investment in science and technology; and provide 
practical training for farmers with specialized skills, so that they 
can more quickly raise the income level of farmers. In terms of the 
characteristics of the head of the household the age characteristics 
of the head of the household have a significant positive effect on 
the per capita income of the family. By grouping regression of poor 
and non-poor households, the variables reflecting the production 
structure have a significant positive impact on both poor and non-
poor households. Still, the positive influence of poor is significantly 
lower than that of non-poor, mainly because this part of the farmers 
themselves are more accustomed to the past production methods, 
we should provide more help to this part of the family so that they 
can actively participate in structural adjustment. On the whole, the 
adjustment of the agricultural structure has a positive impact on 
farmers’ income.

Suggestions
The results of the study found that although the adjustment 

of the agricultural structure has a significant positive effect on 
farmers’ income, as the adjustment deepens, farmers’ income shows 
a trend of “inverted U” increasing first and then decreasing. For this 
phenomenon to occur as little as possible, the government should 
combine the actual situation to adjust it moderately, but not adjust 
it just for adjustment. The adjustment of the agricultural structure 
is actually to solve the problem that farmers’ income is not growing 
fast. To promote farmers’ income, we must not only see the short-
term benefits but also focus on the future and formulate a long-
term construction system. Although the adjustment of planting and 
animal husbandry has a more significant impact on farmers’ income, 
it is also necessary to develop the potential of forestry and fishery 
structural adjustment to promote income growth. Suizhou has been 
affected by drought for many years, and the area of dry crops has 
expanded, resulting in an oversupply of dry crops on the market, 
resulting in price reductions, and farmers’ incomes have declined 
or even suffered losses. In response to this situation, we should 
actively develop Rice, rapeseed, and other advantageous industries. 
For agricultural restructuring to be implemented effectively, first 
of all, the government needs to have practical and feasible policy 
measures, such as improving financial services for rural areas, 

establishing a circulation mechanism, promoting agricultural 
industrialization, and helping to transfer agricultural surplus 
labor. Second, the government should accurately position and 
correctly perform functions, such as assisting farmers change their 
minds and ideas, helping guide farmers to introduce and promote 
new technologies and new varieties, and solve the problems that 
farmers do not want to adjust or do not know how to regulate. 
Third, the government should respect the wishes of farmers and 
farmers’ main status and avoid compulsory orders. Otherwise, it 
will cause irreparable economic losses, which will seriously affect 
farmers’ enthusiasm for adjustment. Fourth, the adjustment of the 
agricultural structure should be able to quickly adapt to changes 
in domestic and foreign markets. After China’s accession to the 
WTO (World Trade Organization), China’s market-oriented role has 
become increasingly stronger, high-tech has been independently 
applied, and characteristic industrial areas have become 
increasingly clear. Fifth, the adjustment of agricultural structure 
also requires an accurate grasp of the direction of adjustment. The 
entire Suizhou City cannot have only one adjustment mode. Each 
township has its advantages, and resources should be allocated 
scientifically and rationally during the adjustment process. 
Structural adjustment is also impossible not to change forever. 
It is a dynamic adjustment process, and adjustments should be 
made promptly according to market changes. Peasants can’t follow 
others all the time; their growing decides what we grow. We must 
look at market demand, the prices of agricultural products, and the 
changes in the macroeconomic environment, and decide what and 
how much to develop based on these factors.

Specifically, Suizhou should adjust from the following 
directions:

a. Vigorously develop “ecological” agriculture. With the 
improvement of people’s quality of life and the enhancement 
of environmental protection awareness, the adjustment of the 
agricultural structure should focus on “ecotype” and pollution-free, 
and vigorously develop green agriculture, sightseeing agriculture, 
and tourism agriculture.

b. Increase the proportion of animal husbandry. Animal 
husbandry is a crucial symbol of the urban agricultural 
development level. With the increase of animal food in people’s 
diet structure, animal husbandry has market potential. Therefore, 
in the adjustment of agricultural structure, we must focus on the 
development of animal husbandry and raise its proportion in 
agriculture. It is necessary to actively breed excellent varieties, 
develop high-quality feed, and adopt scientific breeding techniques.

c. Speed up the development of deep processing of 
agricultural products. The product processing industry can not 
only effectively increase the added value of primary agricultural 
products, but also extend the agricultural industrial chain, promote 
the value-added transformation of agricultural products for many 
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times, and improve the overall efficiency of agriculture. Vigorously 
developing the agricultural product processing industry is the need 
to enhance competitiveness and promote the in-depth development 
of the agricultural restructuring.

d. Optimize the layout of agricultural regions.For a product, 
an enterprise, and a local economy, if there is no characteristic, 
there is no advantage and vitality. By optimizing the layout and 
regional division of labor, we should form major products and pillar 
industries with district competitive advantages and scales, develop 
characteristic agriculture, and transform from maximizing output 
to maximizing benefits.

e. Vigorously develop rural non-agricultural industries 
and small towns, and promote the transfer of surplus rural labor. 
We must be market-oriented and accelerate the development of 
rural secondary and tertiary industries, especially the processing 
of agricultural products. Based on the transformation of existing 
agricultural product processing capabilities, serval agricultural 
product processing enterprises or enterprise groups should be 
cultivated to raise the level of agricultural product processing. 
Actively participate in the development of small-

f. -town development plans, combining the development 
of small towns with the development of township and village 
enterprises, agricultural industrialization, and adjustment of the 
agricultural structure during the epidemic of Coronavirus Disease.
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