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Abstract

Climate change is one of the most serious global environmental
problems, and developing low carbon economy is the fundamental way
of coping with climate change. As a major carbon emission sector, the
development direction of agriculture in the constraints of energy and
environment is to carry out low carbon production and construct the
agricultural industry system with characteristics of low carbon emission.
The development of low carbon agriculture must rely on the participation
of agricultural producers and decentralized small farmers are the main
producers of China’s agricultural production, which makes that the
low carbonization development of China’s agricultural industry must
rely on the participation of numerous small farmers.

We should construct the evaluation index system for low —carbon
production behavior of farmers according to the agricultural production
process and evaluate the low—carbon degree of different production modes,
which will help guiding farmers to adopt low—carbon production modes.
For the planting industry, fertilization and cultivation are two of the
most important carbon emission sources, and it is necessary to focus
on these two processes. The main sources of fertilization application and
farmland cultivation are analyzed specially: in terms of fertilization
application, this paper decomposed the driving factors of fertilizer
application growth in China’s main grain producing areas, and analyzed
the influencing factors of fertilization behavior of farmers; in terms of
farmland cultivation, this monograph constructed compensation mechanism
for the function of carbon sink of conservation tillage, and analyzed the

adoption mode and influencing factors of conservation tillage agricultural
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machinery service under the background of rural households differenti—
ation. Main research contents and achievements were as follows:

(1) Analyzing domestic and international literatures on agricultural
carbon emission reduction. farmers’ fertilization behavior and the
adoption of conversation tillage. This report did a literature review on
such aspects as application of chemicals and agricultural non —point
pollution. environment—friendly technology aplication. efficiency of
agricultural production factors usage. the carbon emission reduction
effect of conversation tillage and its ecological benefit compensation .
the formation and adoption of agricultural machine service market,
agricultural machine operation subsidy and the extension of conversation
tillage, and concluded that future studies on agricultural carbon
emission reduction should take many new factors into account including
the division of labor and rural households differention in the context of
current rural labor force non—farm employment, agricultural farmland
transfer and agricultural productive service market gradually forming,
exploring the policy choice of promoting energy conservation and carbon
sequestration in agriculture from fertilizer application. conservation tillage
and other important links through the study of macro and micro level.

(2) Constructing an agricultural carbon emission measurement
system based on the method of life cycle assessment. Then the measure—
ment system composed of four kinds of emission form, seven kinds of
emission activity and fifteen kinds of emission source had been built
up.This report utilized the statistical data of China from the year of
1985 to the year of 2015 to analyze the quantitative and structural
characteristics of the agricultural carbon emission. It was shown that the
intensity of agricultural carbon emission had reduced by 50.72% while
the total quantity increased, and the proportion of carbon emission
from energy and agrochemical had enhanced from 28.02% to 45.52%.
In the past agricultural carbon emission was mainly from natural
source, while now the carbon emission from energy and agrochemical

roughly equaled to that from natural source. In the long run the intensity
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of energy, the proportion of nitrogen fertilizer and farming had positive
effects on the intensity of agricultural carbon emission, and agricultural
public invest had negative effects.

(3) Applying the analytic hierarchy process (AHP) and life circle
assessment method, this monograph constructed an evaluation index
system of rural households’ low—carbon production behaviors from three
aspects of production, including factor carbon emission, ecological
effect and economic benefit, and applied to analyze rural households’
low—carbon production behaviors of rice farmers in Liaozhong County,
Liaoning Province. Results indicated that carbon productivity was the
most important indicator to evaluate rural households’ low—carbon
production behaviors, followed by the intensity of nitrogen fertilizer,
land productivity and straw usage ratio. Sample analysis results also
showed that the average comprehensive evaluation index was in
medium—carbon interval. About 70% of the rural households belonged
to medium —carbon production, 20% belonged to near low —carbon
production, and 10% belonged to higher—carbon production, indicating
that medium—carbon production dominated in agriculture. In addition,
economic benefit index was lower, and production factor carbon
emission and ecological effect index were relatively higher.

(4) In the context of rural labor force flowing into cities and being
engaged in non—agricultural industry, this monograph analyzed the effect
of off -farm employment and farmland transfer on farmers’ agricultural
carbon emission behavior taking rice farmers in Liaozhong County,
Liaoning Province as an example. It has been seen from the ordered
probit model that concurrent operation would promote high —carbon
agricultural production behavior, and improving the degree of plots
concentration would be in favor of law—carbon agricultural production
behavior, and expanding the planting scale would raise agricultural
carbon density, while considering the effect of scale economy,
agricultural carbon cost would decrease.

(5) Applying factor decomposition method, this monograph analyzes
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driving forces of the main grain —producing areas in China, 2005 —
2015.Results indicate that the growth of fertilizer use intensity is the
main contributor to the overall growth of fertilizer use, secondly is the
expansion of sown area, and the contribution of planting structure
adjustment is little. But since 2010, the contribution of the growth of
fertilizer use intensity has decreased, while that of planting structure
adjustment has risen. The main contributor to the growth of fertilizer
use in the main grain—producing areas by crops is the growth of ferti—
lizer use intensity and the expansion of sown area of grain crops, and
secondly is horticultural crops, while that of traditional economic corps
is very small. The main contributor to fertilizer growth amount of
northern grain—producing areas is the increase of fertilizer use intensity,
and secondly is the expansion of sown area; and the contribution of the
expansion of sown area of southern grain-producing areas to fertilizer
growth amount is roughly equal to that of the increase of fertilizer use
intensity.

(6) This monograph analyzed the relationship among off —farm
employment, farmland transfer and farmers’ input of farmyard manure
in the perspective of carbon emission, and then inspected the effect of
farmyard manure usage on farmer’ chemical fertilizer carbon emission.
It was shown that farmers of concurrent operation mainly with agricu—
lture and that with larger farmland area were more likely to transfer
farmland; being engaged in off —farm employment would not affect
farmer’s input of organic fertilizer; on the contrary, appropriate
concurrent operation based on family internal rational division of labor
would promote farmers to use organic fertilizer, while farmland transfer
would reduce the probability of using organic fertilizer; whether using
organic fertilizer had no significant effect on the degree of carbon
emission from fertilizer, while concurrent operation mainly with non-—
agriculture greatly improved the degree of carbon emission.

(7) Taking rotary tillage/deep loosening as an example, this

section caculated net carbon flux of conservation tillage. Taking the

o G s



Abstract @

opportunity cost as the lower limit, the carbon sink benefit as the
upper limit, the WTA of farmers as reference, considering the deep
loosening subsidy, the compensation standard of carbon sink benefit of
conservation tillage has been determined. Under the background of
rural labor force enaging in off-farm employment. farmland transfer and
agricultural machinary service market having formed, this monograph
analyzes the adoption status of conversation tillage technology of different
kinds of farmers. the way of access to agricultural machinery service
and the influencing factors based on the survey data of wheat farmers in
Tancheng County and Ningyang County, Shandong Province. The
results showed that big farmers had higher degree on adopting
conservation tillage technology, while ordinary farmers had higher
degree on adopting agricultural machinery socialization service; farmland
area and the cognition on core technology had significant positive
effects, technology demonstration households or wheat/corn rotation
had significant positive effects on the adoption of conservation tillage
technology. In the aspect of agricultural machinery service realization,
farmers with higher cognition on core technology of conservation tillage
were less likely to hold mechanical to serve themselves; on the other
hand, the longer engaging in scale operation, the more likely to hold

mechanical to serve themselves.

Key Words: Agricultural Carbon Emission; Low Carbon Agri—
culture; Farmers’ Production Behavior; Fertilize Usage; Conservation

Tillage



