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Abstract

Agricultural technological progress plays an important role in a country’s
food security and farmers’ income. This paper analyzes the current situation
of agricultural technology progress, grain production and farmers’ income in
China. Secondly, the problems and causes about grain production and far-
mers’ income are researched. At last, policies and measures are put forward
on how to use agricultural technological progress to promote grain output
and increase farmers’ income.
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1. Introduction

China is in a critical period of transforming the mode of agricultural develop-
ment, increasing farmers’ income and revitalizing the rural economy. But there
are still important problems to be solved. As we all know, China has a large pop-
ulation, and under the effect of a large number of rural labor has moved to cities
and the decrease in cultivated area, and the relationship between grain supply
and demand tends to be strained, so people are worried about food security. At
the same time, the slow growth of farmers’ income has become an important
factor restricting the further development of China’s rural economy. Therefore,

ensuring food security and increasing farmers’ incomes is a challenge for agri-
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culture. It is also an important component of implementing the rural vitalization
strategy and agricultural modernization. Is agricultural technological progress
an important force in increasing grain production and farmers’ income? What
needs to be done to improve the policies and measures to increase grain produc-
tion and farmers’ income? This paper analyzes the current situation of agricul-
tural technological progress, grain production and farmers’ income using the
data from China Statistical Yearbook and China Rural Statistical Yearbook. We
statistically study the existing problems by figures and charts, then put forward
policies and measures to promote grain production and farmers’ income through

agricultural technological progress.

2. Materials

2.1. About Agricultural Technology Progress and
Grain Production

In the early stage, scholars focused on the relationship between agricultural total
factor productivity (TFP) and grain output. They analyzed the influencing fac-
tors, which improved agricultural TFP and increased grain production through
agricultural technology progress. Garnett et al (2013) [1] pointed out that the
primary way to reduce poverty and achieve food security is to improve agricul-
tural TFP. Some scholars also put forward the opinions that improving agricul-
tural technology can not only improve grain output, but also develop reserve
grain resources. With the further deepening of research, scholars have shifted
focuses to the spatial spillover effect of agricultural technological progress in re-
cent years. The inter-regional operation of agricultural machinery can not only
produce specialized division of labor through scale effect, but also improve labor

efficiency and increase grain yield through spillover effect of technology.

2.2. About Agricultural Technology Progress and
Farmer’s Income

The effects of technology progress on farmers’ income have two aspects. One is a
direct effect. Agricultural technology progress formed new competitive advan-
tages of agricultural products, which promoted farmers’ income by different chan-
nels, such as saving production costs, increasing product types, improving product
quality and efficiency, and improving production modes. Li Zhongpeng (2006)
[2] pointed out that the new agricultural business with high demand elasticity
generated by agricultural technological progress have promoted the increasing of
farmers’ income. The second is an indirect effect. Technological progress can
improve agricultural production efficiency and promote the transfer of a large
number of rural labor from the primary industry to the secondary and tertiary
industries. These transformations can make farmers increase their income indi-
rectly. Yang Yiwu and Lin Wanlong (2016) [3] tested the increasing effect of
technology progress on farmers’ income by using dynamic GMM model estima-

tion and found a significant positive effect on farmers’ wage income and per ca-
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pita net income. Li Ping et al (2012) [4] further pointed out that agricultural
technological progress had a significant positive impact on non-agricultural em-
ployment of rural labor force. Wang Aimin and Li Zilian (2012) [5] also drew a
similar conclusion that technological progress had a significant indirect effect
on farmers’ income. Some pointed out that agricultural technological progress
could increase grain production by improving grain yield and labor efficiency

[6] [7].

3. Discussion

3.1. Discussion on Agricultural Technological Progress in China

As shown in Figure 1, the total power of agricultural machinery in China reached
52.574 million kw in 2000. Then it grew steadily to 111,728 kilowatts in 2015 and
only was a decline in 2016, which was caused by the reduction of small agricul-
tural machinery and tools. In 2019, the total power of China’s agricultural ma-
chinery was about 102.758 million kw, an increase of 0.2% compared to 2018.
Due to the loss of agricultural labor force in China, mechanization of agricultur-
al production has become a general trend. It can be concluded that China’s agri-
cultural technology has made continuous progress and agricultural moderniza-

tion has reached a new stage.

3.2. Discussion on Current Situation of Grain Production in China

During the 13th Five-Year Plan period (2016-2020), major progress was made in
modern agriculture and a solid start was made in rural revitalization. The annual
grain output continuously reached above 1.3 trillion gold. The farmers’ income
was more than twice as much as 2010. As shown in Figure 2, the change trend of
total grain output and sown area is very similar, which indicates that variation
trend of total grain output is closely related to that of sown area. It can be said
that the decrease of crop sown area restricts the increase of total grain produc-
tion to a certain extent. Therefore, it is an inevitable choice to increase grain

production by improving grain unit area production level.
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Figure 1. Bar chart of total power changes of agricultural machinery (2000-
2019). Data source: Collated according to China Rural Statistical Year-
book.
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3.3. Discussion on Farmers’ Income Status in China

As shown in Figure 3, the per capita disposable income of farmers increased
seven-fold from 2000 to 2019, per capita disposable income increased from 2282.2
Yuan to 16,020.7 Yuan.

As shown in Figure 4, the growth rate of per capita disposable income was low-
er than that of GDP from 2000 to 2019, and per capita disposable income grew
slowly, percapita disposable income reached 16,020.7 Yuan in 2019, an increase
of 9.6 percent compared to 2018, but slower than the 11.2 percent in 2014 and
even lower than the 12.4 percent in 2013.

As shown in Figure 5, over the past 20 years, the ratio of net operating in-
come to per capita disposable income declined by 26.6 percent, on the contrary,
the ratio of wage income to per capita disposable income increased by 10.3 per-
cent. The ratio of transfer net income kept increasing, while the ratio of property

net income remained almost unchanged.
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Figure 2. Line chart of changes in total grain output and sown area (2000-
2019). Data source: Collated and calculated according to China Rural Sta-
tistical Yearbook.
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Figure 3. Growth curve of per capita disposable income (2000-2019). Data source: Col-
lated and calculated according to China Rural Statistical Yearbook.
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Figure 4. Per capita disposable income and GDP growth rate of rural residents (2000-
2019). Data source: Collated and calculated according to China Statistical Yearbook and
China Rural Statistical Yearbook.
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Figure 5. Line chart of changes in the per capita disposable income of rural residents
(2000-2019). Data source: Collated and calculated according to China Rural Statistical
Yearbook.

As shown in Figure 6, in the composition of agricultural net income from
2000 to 2019, the proportion of primary industry decreased by 11.7 percent, that
of secondary industry increased by 0.2 percent, and that of tertiary industry in-
creased by 11.5 percent.

As can be seen from Figure 7, the proportion of the primary industry in rural
employment decreased by 15.2 percent, and the number of agricultural workers

became less and less.

4. Results
4.1. China Has Made Great Progress in Agricultural Technology

Agricultural technological progress can provide advanced agricultural tech-

nology and equipment, which constantly improve the productivity of labor, the
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Figure 6. Change curve of components of net operating income (2000-2019). Data source:
Collated and calculated according to China Rural Statistical Yearbook.
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Figure 7. Change curve of the proportion of primary industry in rural employment (2000-
2019. Data source: Collated and calculated according to China Rural Statistical Yearbook.

productivity of land and the quality of agricultural products. It also make full use
of the resources to improve the agricultural economic benefits, and promote the

economic development of the whole rural area.

4.2. The Motivation of Grain Production Is Not Enough Because of
Different Agricultural Problems

The problems of aging of China’s population, the “hollowing out” of rural areas
and the deterioration of rural ecological environment limit the input factors of
grain production. The decrease of crop sown area restricts the increase of total

grain production. The motivation of grain production is not enough.

4.3. The Structure of Farmers’ Income Changes Greatly

Although the per capita disposable income of Chinese farmers has improved

greatly since 2000, but the growth rate is still low. In addition, the structure of
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farmers’ income has also changed greatly, and the proportion of net income
from agricultural operations in farmers’ disposable income is constantly decreas-
ing. Among the various components of net income from agricultural operations
structure, the proportion of primary industry is getting smaller, while the pro-

portion of secondary and tertiary industries is getting larger.

4.4. The Proportion of Primary Industry in Rural Employment
Has Been Declining

The proportion of the primary industry in rural employment continues to de-
cline, and the number of agricultural workers is getting smaller and smaller, or
the number of full-time workers in agriculture-related industries is getting smaller
and smaller. However, the total crop output has never declined in recent years,

which is largely dependent on the progress of agricultural technology.

5. Strategy

5.1. To Promote the Agricultural Mechanization

It is necessary to vigorously promote agricultural mechanization, especially in
the western regions in China where labor productivity is low. The development
of agricultural mechanization can not only solve the problem of the insufficiency
of the agricultural labor force in the region and ensure the safety of grain output,
but also release a large number of surplus labor force in western region, which
can promote employment transferring, and increase the wage income of farmers.
The industrial chain construction of agricultural extension agencies should be
guided by government through financial policy support, ensuring that relevant
funds can be timely and effectively applied to support agricultural mechaniza-

tion projects.

5.2. To Increase the Support for Agricultural Research and Adjust
Direction of Support

The governments actively should carry out cooperation with higher education
institutions and related agricultural research institutions, and form an organic
ecosystem by connecting scientific research, technology, funds and projects. Gov-
ernment should also create a better environment for a virtuous cycle between

agricultural technology and farmers’ income.

5.3. To Pay Attention to the Improvement of the Quality Level for
the Science and Technology Education in Rural Areas

On the one hand, the government should increase the investment and the hard-
ware facilities for the science and technology education in rural areas; on the
other hand, the government should establish an exchange mechanism for urban
and rural teachers, and at the same time increase the level of treatment and sub-
sidies for rural teachers, so as to attract and retain talents and inject fresh force

into the science and technology education in rural areas. The government should
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set up training courses of agricultural science and technology with regional cha-
racteristics according to the characteristics of agricultural production in differ-
ent regions, and transforming surplus rural labor into industrial workers, which
benefits to play the full role of agricultural technological progress in improving

farmers’ wage income.

5.4. To Improve the Rural Land Transfer Mechanism and the
Large-Scale Development of Agriculture

More subsidies and preferential policies should be given to large-scale farmers in
agricultural machinery purchase and financial support. The large-scale devel-
opment of agriculture is not only conducive to the R & D and use of agricultural
technology, but also change the traditional agricultural development mode, sig-
nificantly improve the efficiency of agricultural production and operation, im-

prove grain output and increase the income level of farmers.

6. Conclusion

This paper analyzes the status quo of China’s agricultural technological progress,
grain production and farmers’” income in China. It discusses the existing prob-
lems and causes, and concludes that the progress of agricultural technology has a
great impact on the increase of grain output and the increase of farmers’ income.
So, conclusions have been drawn: 1) China’s agricultural technology has made
great progress and the level of mechanization of agricultural production has im-
proved. 2) The motivation of grain production is not enough because of differ-
ent agricultural problems. 3) The structure of farmers’ income changes greatly.
4) The proportion of primary industry in rural employment has been declining.
Strategies have been put forward to promote food production and farmers’ in-
come through technological progress in agriculture. In the future, we would
further clarify the mechanism and function of agricultural scientific and tech-
nological progress to increase grain production and farmers’ income and adjust

the input direction of agricultural scientific and technological progress.
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