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Analysis of Factors Affecting Grain Output in China
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Abstract: The total grain yield has significant influence on the development of national economy,
international politics, social security and so on. As the cornerstone of national stability, it is of great
strategic significance to study the influencing factors of total grain yield. The total power of
agricultural machinery, the amount of fertilizer applied and the disaster area of crops are the
independent variables affecting the total grain yield, and the total grain yield is regarded as the
dependent variable. The data are analyzed by Eviews software. Taking the improved Cobb-Douglas
production function as the model, the econometric analysis is carried out. The main factors
influencing the total grain yield are given. We should have the conclusion of cultivated land
irrigation area and the total power of agricultural machinery, put forward some suggestions, such as
protecting cultivated land resources, stabilizing grain planting area, promoting agricultural scientific
and technological innovation, setting up agricultural lecture hall, increasing the level of agricultural
mechanization, liberating labor force, and so on.

1. Introduction

By 2017, China's population has reached 1.405 billion, accounting for 18.11% of the world's
population. China is the world's largest country with a population of 9.601 million square
kilometers, accounting for 7.2% of the world's land area. What is more noteworthy is that the
cultivated area is only 1.543 million square kilometers, which can be said to be nurtured with 7% of
the land. Eighteen percent of the world's population, China's agricultural pressure is very huge.
Although in recent years, China's population growth rate has slowed down, but on the whole still
maintains a growth trend, the natural growth rate of population in 2016 is 5.86%. In addition, China
opened the "two-child policy” in 2016, the population growth trend is bound to accelerate,
agricultural food pressure is bound to increase. In addition, with the rapid development of
urbanization in China, the increasing area of urbanization has squeezed the cultivated area.
Moreover, some areas are mostly mountainous areas, basins, deserts and other areas, which are not
suitable for cultivating wheat, rice, corn and other food crops. This will also lead to the shortage of
land resources. In addition, natural disasters are also an important factor, drought and flood
disasters are more frequent in China, debris flow disasters often occur in the Pearl River Delta
region, some coastal cities are also plagued by tornadoes, statistics show that in 2016, the number of
sudden environmental conditions reached 304 times. All these objective conditions have led to the
lack of strategic grain supply in China.

In order to explore ways to increase the total grain output, it is necessary to start with its
influencing factors, analyze the relationship between the various influencing factors and grain
output, so as to formulate corresponding policies and measures to improve grain production
technology and improve grain productivity. Agriculture, as a department depending on natural
environment, is greatly influenced by many natural factors such as soil fertility, rainfall and
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sunshine time. In this paper, the factors which are relatively universal and stable and controllable
are selected from many uncontrollable factors to analyze, aiming at evaluating each factor. The
impact of dependent variables and the possible future development of the forecast, so as to enhance
the implementation of the recommendations, with a more clear purpose, and help the state to
formulate a scientific and effective food production plan, to provide a reliable basis for relevant
policies.

2. Methodology
2.1 Analysis of factors affecting grain production and model establishment

The total yield of grain, irrigation area of cultivated land, total power of agricultural machinery,
fertilizer application and disaster area of crops were selected to analyze. The total grain yield
includes wheat, rice, corn, sorghum and other major crop yields, in this paper as a dependent
variable y .The others are independent variable which are denoted in order as X, » X,» X;» X,.We
collected data from 1986 to 2016 for analysis.

The basic form of Cobb Douglas production function is:y = AtL“K” . The new production

function is: y=Cx"X;2X;*X;* . The variables are logarithmic so as to better explain the
relationship between variables and transform them into multiple linear equations.

Iny=c+e Inx, +a,InX, +a,InX, +a, InX, (1)

2.2 An empirical analysis of grain output in China

The ADF test was used to analyze the stationarity of the data. It can be seen from the test results
that all variables are stationary time series after differential, and regression analysis can be carried
out by means of ADF test. The fitting equation of the model obtained by least square method is

Vn y=0.090134+1.329034VInx,-0.047406V In x,
+0.011613Inx,+0.098614V Inx, (2)

It can be seen from the results that R?=0.613373 and adjusted R*=0.553892.The results
showed that the overall linear relationship between the total grain yield and the independent
variables was not strong, but it was positively correlated, and the fitting effect of the model was not
good. The equation is not significant. Except VInx, and Vinx,, none of the other variables

passed parametric significance test. It is considered that there exist multiple collinearity between
independent variables. After the correction of multiple collinearity by stepwise regression method,
we can get the total production function of grain in China:

VIny=1.072959VInx,+0.101527VInx, (3)

After testing, there is no heteroscedasticity and autocorrelation in the model.

3. Conclusions and recommendations
3.1 Conclusions

By establishing the improved Cobb Douglas production function model, the ADF unit root test
and model fitting were carried out on the data. The final grain yield model in China showed that the
contribution of fertilizer use and disaster area to grain yield was not significant enough. Therefore,
the two independent variables were eliminated and the factors affecting grain yield were analyzed.
There are mainly farmland irrigation area and total power of agricultural machinery, both of which
have a positive impact on total grain output. Under the assumption that the remaining conditions
remain unchanged, if the difference of cultivated land irrigated area increases by 1%, the difference
of total grain output increases by 1.072959% on average, indicating that agricultural land use area is
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one of the direct factors affecting grain output; if the difference of total power of agricultural
machinery increases by 1%, the difference of total grain output will be very significant. The average
increase of value was 0.101527%, indicating that the total power of agricultural machinery has a
strong impetus to grain production in China. Land, labor force and investment capital are the three
indispensable factors in agricultural production. Under the condition of fixed cultivated land area,
the transformation from traditional agriculture to modern agriculture is the process of increasing the
total power of agricultural machinery, which is effectively reduced by installing more mechanical
seeding, mechanical irrigation and mechanical harvesting equipment. The dependence of
agricultural production on artificial labor force liberates human labor force from traditional
agriculture. The total power of agricultural machinery has a positive impact on grain output. The
state can increase the total grain output by improving the level of agricultural machinery and
vigorously developing agricultural science and technology.

In this paper, the method of choosing explanatory variables is not perfect. There is no asset
investment in the input of grain production factors, because land leasing and the input of
agricultural machinery accounted for a large proportion in the investment of agricultural assets.
Therefore, capital investment has not been introduced. This paper mainly cites land factors and
technical factors, but because the selected indicators are relatively single, can not fully explain the
factors affecting China's total grain output, which is the shortcomings of this paper

3.2 Recommendations

Earnestly protect cultivated land resources and stabilize grain growing area. China is the world's
most populous country, but the land occupied is very scarce, SO we must emphasize the protection
of cultivated land area, also prevent the occupation of grain cultivation and irrigation area by the
real estate industry. At the same time, we need to improve the efficiency of land use, optimize the
land structure and establish a good farmland management. Rationale system, so that land resources
to obtain a reasonable allocation of resources. If we can ensure the rational use of land resources,
we can guarantee the area of cultivated land, and then stabilize the output of grain. At the same time,
the optimization of land structure will improve the quality of land, maintain the sustainable
development, and realize the dynamic balance of cultivated land. In this case, the quantity and
quality of grain will be very large. Improve. In this regard, the government should first establish
people's awareness of the protection of cultivated land resources, on the one hand, to expand
publicity to strengthen people's sense of responsibility for land, so that people consciously protect
land, and actively take effective measures to avoid the situation of soil erosion. On the one hand, we
should formulate relevant policies and regulations, strictly implement the accountability system,
improve land management methods, and ensure that agricultural farmland is not converted into
non-agricultural land. At the critical moment when the situation of total grain production is grim
and the pressure of protecting the effective planting area of land is enormous, the protection of land
is the primary measure to ensure social security.

Promote agricultural science and technology innovation and set up agricultural lecture hall.
Although agricultural work is not confined to the countryside, the rural population is still the main
force of agricultural work. At present, the rural population structure is mainly composed of the
elderly, women and children. Most of the young and male labor force work outside, resulting in low
rural labor force and low quality of workers. It is precisely for this reason that agricultural
technology lags behind, which to a great extent affects the yield of grain. To solve this problem, we
can start from two aspects. First, the government can provide technical support in some areas with
low agricultural labor force. Subsidies should be given to farmers in purchasing seeds and fertilizers
to enable them to purchase high-quality seeds and to set up lectures to improve their scientific and
cultural qualities. Farmers, as the first-line agricultural practitioners, their knowledge of agricultural
science and technology will be directly related to grain production. They will explain how to use
chemical fertilizers reasonably and effectively, how to deal with drought and flood disasters and so
on, in order to achieve the goal of increasing total grain production. Second, the government should
increase investment in agricultural research. According to the China Statistical Yearbook, the
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government's investment in agricultural scientific research accounts for only 1% of the total
investment, which is far behind the average level of 2.5% in developed countries. This shows that
the government has not paid enough attention to the problem of grain production in China, which is
also an important reason for the decline of grain production. Therefore, we should establish a stable
investment mechanism for agricultural scientific research to improve agricultural technology level,
through the integration and optimization of scientific and technological resources, so that the
development of agriculture and other sectors of the national economy to achieve a consistent pace.

Increase the level of agricultural mechanization and liberate labor force. In recent years, with the
rapid development of science and technology in China, agricultural machinery has been widely used,
but it has only replaced 46% of the country's agricultural labor force. In many backward areas, it
still relies on human labor. Therefore, the government can provide preferential policies for
agricultural machinery to help farmers improve labor efficiency in harvesting, irrigation and
planting. The realization of agricultural machinery production process automation, operation
information. In addition, China's production conditions, agricultural management, agricultural
infrastructure need to be improved, but also continue to build the road of agricultural
transformation.
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