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How to Develop Low-carbon Agriculture in China?
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Abstract  With the advent of low-carbon economy nowadays, the development of agriculture is necessary to adapt to the situation of global eco-

nomic development, and transform the agricultural development models. This paper firstly gives an overview of low-carbon economy and low-
carbon agriculture, and then points out the possibility of developing the low-carbon agricultural economy in China, and describes the ways to

develop the low-carbon agricultural economy. Finally, this paper puts forth the corresponding recommendations for the development of the low-

carbon agricultural economy.
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1 Introduction

In the 21st century, the global warming caused by the greenhouse
effect is becoming a common challenge faced by mankind. Climate
change poses a serious threat to sustainable development of the ec-
ological environment and human society, causing widespread con-
cern in the international community. In 2003, the British govern-
ment released the Energy White Paper 2003 ; Our Energy Future-
Creating A Low Carbon Economy , first proposing the "low carbon
economy" concept. The commitment of the London G20 summit in
2009 to economic recovery and low carbon transition, as well as
the controversy of Copenhagen Climate Conference, has promoted
the dissemination of the " low carbon economy" concept world-
wide. The academic world has not yet given a uniform definition of
" low-carbon economy" at present, but based on various defini-
tions, it is generalized that a low-carbon economy (LCE), low-
fossil-fuel economy (LFFE) , or decarbonised economy is an econ-
omy based on low carbon power sources that therefore has a mini-
mal output of greenhouse gas (GHG) emissions into the environ-
ment biosphere, but specifically refers to the greenhouse gas car-
bon dioxide. GHG emissions due to anthropogenic (human) activ-
ity are increasingly either causing climate change ( global war-
ming) or making climate change worse. Scientists are concerned
about the negative impacts of climate change on humanity in the
near future. Nations may seek to become low-carbon or decarbon-
ised economies as a part of a national climate change mitigation
strategy. A comprehensive strategy to mitigate, if that is possible,
climate change is carbon neutrality and geoengineering. The aim
of a LCE is to integrate all aspects of itself from its manufacturing,
agriculture, transportation, and power-generation, eic. around
technologies that produce energy and materials with little GHG
emission, and, thus, around populations, buildings, machines,

and devices that use those energies and materials efficiently, and,
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dispose of or recycle its wastes so as to have a minimal output of
GHGs. Furthermore, it has been proposed that to make the transi-
tion to an LCE economically viable we would have to attribute a
cost (per unit output) to GHGs through means such as emissions
trading and/or a carbon tax. Since agriculture accounts for a sub-
stantial proportion of the global fossil energy consumption and it is
one of the major sources of greenhouse gas emissions. Meanwhile,
crop can absorb and fix the carbon dioxide in the atmosphere
through photosynthesis, so it has carbon sink function. In the area
of agriculture, the promotion of energy-saving and bio-sequestra-
tion technologies and development of biomass energy and renew-
able energy technologies can transform traditional agriculture into
the new LCA with new features of low energy consumption, low
LCA ( Low-carbon Agriculture )

means that the agricultural production reduces dependence on fos-

emission and low pollution.

sil fuels, and takes new roads of organic, ecological and efficient
agriculture. It is also known as non-petroleum agriculture or post-
modern agriculture. Modern agriculture is based on the fossil fu-
els, and fertilizers and pesticides are the pillars of modern agricul-
tural development, having made great contribution to solving the
problem of human food, however, the high energy consumption
and high pollution of fertilizers and pesticides affects the soil’s or-
ganic composition, crop pesticide residues and food safety, and
the production of fertilizers and pesticides need to consume a large
amount of fossil energy, thereby producing large amounts of carbon
dioxide emissions. Therefore, in the coming era of LCE, agricul-
ture has also entered into a period of development of modern agri-
culture, namely the era of low-carbon agriculture or non-petroleum

agriculture.

2 The possibility of developing LCA in China

Laws of economic development show that only when the economic
development of a country or region enters the middle stage of in-
dustrialization can the agricultural growth mode have necessity and
possibility of changing. At present, China has been in the middle
stage of industrialization, and the per capita GDP has been more

than 1200 US dollars, reaching the income level of middle-income
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level countries. The share of agriculture in GDP is close to the
level of moderately developed countries. Engel coefficient of urban
residents drops to below 37% , and the market demand for agricul-
tural products declines, but it poses higher requirements on the
quality of agricultural products. The proportion of urban popula-
tion increases from 18% to more than 40% , and the proportion of
non-farm working population increases from 30% to more than
50% . In response to the reduction of agricultural labor and high
product quality requirements, it is necessary to improve agricultur-
al productivity and agricultural production, to meet the growing
food consumption of non-agricultural population and respond to
dwindling arable land. According to the international situation and
the objective requirements of China’s development, it has had the
conditions for the transformation of agricultural development pat-
tern, and the pattern transformation is the best choice to solve the
existing problems. China’s agricultural development should also
use LCA to replace HCA (High-carbon Agriculture) and LCA is
just the biodiversity agriculture. The industrialized agricultural
process poses a threat to biodiversity. The farmland reclamation
reduces natural vegetation and the use of pesticides destroys spe-
cies diversity. The chemical fertilizer causes environmental pollu-
tion, and thus also causes loss of biodiversity. If the concept of
carbon economy is used to measure, this agriculture can be said to
be a HCA. The way to change HCA is to develop biodiversity agri-
culture. The biodiversity agriculture is a LCA in a sense, because

it can avoid the use of pesticides, fertilizers, etc.

3 The path of developing LCA and transforming ag-
ricultural development mode

3.1 The development of post-modern agriculture China’s
agricultural development should improve the use efficiency of the
limited resources and reduce dependence on investment, that is, it
is necessary to develop post-modern agriculture. Only when the
development of post-modern agriculture is accelerated can the con-
straints of resources and environment be broken through and the
land productivity and resource utilization rate be improved. Since
2004, Document NO. 1 of the Central Government has paid close
attention to issues concerning agriculture, and determined the bas-
ic idea of the development of modern agriculture as using modern
material conditions to equip agriculture, using modern science and
technology to transform agriculture, using modern industrial sys-
tem to improve agriculture , using the modern business form to pro-
mote agriculture, using modern development concept to lead agri-
culture, cultivating new farmers to develop agriculture, improving
the level of agricultural irrigation, mechanization and information-
ization, improving land productivity, resource utilization and agri-
cultural labor productivity, and enhancing agricultural quality, ef-
ficiency and competitiveness. The process of building modern agri-
culture is the process of transforming traditional agriculture and
constantly developing rural productivity, and also the process of
transforming the agricultural growth mode and promoting the fur-

ther development of agriculture.

3.2 The development of circular agriculture The contradic-
tion between people and land is prominent in China, and the effi-
ciency of agricultural production is low, so it is necessary to accel-
erate the transformation of agricultural development mode and de-
velop the agricultural circular economy. The development of circu-
lar economy is an important way to build a resource-saving and en-
vironment-friendly society and achieve sustainable development.
Circular agriculture is a new model of development and a new way
of agricultural economic growth to achieve coordinated develop-
ment of population, resources and environment. Through the es-
tablishment of cycle mechanism " agricultural resources — agricul-
tural products —agricultural waste recycling" , it aims to achieve
the coordination between economic development and ecological
balance, and realize low resource consumption, low waste emis-
sion, and high material and energy use in agricultural production.
The development of circular agriculture is a real choice to solve
agricultural resource shortages and environmental degradation.
3.3 The development of non-petroleum agriculture and or-
ganic agriculture  Organic agriculture is a form of agriculture
that relies on techniques such as crop rotation, green manure,
compost, and biological pest control. Depending on whose defini-
tion is used, organic agriculture uses fertilizers and pesticides
(which include herbicides, insecticides and fungicides) if they
are considered natural (such as bone meal from animals or pyre-
thrin from flowers) , but it excludes or strictly limits the use of va-
rious methods ( including synthetic petrochemical fertilizers and
pesticides; plant growth regulators such as hormones; antibiotic
use in livestock; genetically modified organisms; human sewage
sludge; and nanomaterials. ) for reasons including sustainability,
openness, independence, health, and safety. Organic agriculture
is an ecological production management system that promotes and
enhances biodiversity, biological cycles and soil biological activi-
ty. It is based on minimal use of off-farm inputs and on manage-
ment practices that restore, maintain and enhance ecological har-
mony. The development of organic agriculture can also speed up
the ecological control and restoration in the ecologically sensitive
and fragile areas, and organic agricultural industry is a labor-in-
tensive industry. The development of organic agriculture can cre-
ate more jobs to solve the problem of employment in rural areas.
The organic products meet the needs of the international market,
and increasing the exports can bring good economic benefits to
farmers. The organic products have great potential for adapting to
climate change.
3.4 The development of ecological agriculture Ecological
agriculture is the act of farming using principles of ecology, the
study of relationships between organisms and their environment. It
has been defined as " an integrated system of plant and animal pro-
duction practices having a site-specific application that will last
over the long term". Ecological agriculture can be understood as
an ecosystem approach to agriculture. Practices that can cause
long-term damage to soil include excessive tilling of the soil and
(To page 36)
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economy in Inner Mongolia, increase policy and financial support,
and use farming and animal husbandry subsidies and insurance to
enhance the enthusiasm for production and ensure the supply of
agricultural and livestock products. (ii) It is necessary to contin-
ue to adjust and optimize the internal structure of the agricultural
economy, consolidate the dominance of farming and animal hus-
bandry economy, accelerate the development of forestry and fisher-
y economy, and efficiently combine the farming, animal husband-
ry, forestry and fishery, to make agricultural industry structure
more reasonable and advantages of agricultural economy more ob-
vious. (iii) It is necessary to reasonably guide the development of
various industries within animal husbandry, make dairy product
and beef and mutton industry become the leading industry, and
make the egg, pig and cashmere industry become the characteris-

tic competitive industry.
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irrigation  without adequate drainage. Long-term experiments
have provided some of the best data on how various practices af-
fect soil properties essential to sustainability. The key of con-
struction of ecological agriculture lies in the selection of appropri-
ate mode of ecological agriculture through evaluation and design.
The development of ecological agriculture can help to fully use a
variety of land resources, reduce the area of bare ground, pre-
vent soil erosion and desertification, mitigate floods and storms,
improve agricultural productivity and land and resource utiliza-
tion rate; increase rural incomes and provide new channels of
employment ; provide agricultural products with comparative ad-
vantage, break trade barriers and increase agricultural exports.
3.5 The development of urban agriculture  The agricultur-
al development mode should be transformed to constantly upgrade
and optimize agricultural structure, and develop multifunctional
agriculture. Agriculture has not only the food security function,
but also the functions of material supply, ecological protection,
tourism and leisure. Urban agriculture is the practice of cultiva-
ting, processing, and distributing food in or around a village,
town, or city. Urban agriculture can also involve animal hus-
bandry, aquaculture, agroforestry, urban beekeeping, and horti-
culture. These activities occur in peri-urban areas as well. Ur-
ban agriculture can reflect varying levels of economic and social
development. In the global north it often takes the form of a so-
cial movement for sustainable communities, where organic grow-
ers, 'foodies’, and ’locavores’ form social networks founded on a
shared ethos of nature and community holism. These networks
can evolve when receiving formal institutional support, becoming
integrated into local town planning as a ’transition town’ move-
ment for sustainable urban development. In the developing
south, food security, nutrition, and income generation are key
motivations for the practice. In either case, more direct access to
fresh vegetables, fruits, and meat products through urban agri-

culture can improve food security and food safety. The develop-

ment of urban agriculture can provide a natural leisure environ-
ment for the urban residents to meet people’s growing demand for
getting close to nature. It can also promote new rural construc-
tion, increase farmers’ income, improve the rural environment,
promote coordinated urban and rural development and increase

employment.

4 Recommendations for LCA development
4.1 Full use

of the residual energy in agriculture and reasonable use of crop

Developing resource-conserving agriculture

straw resources can help to prevent environmental pollution and
fully utilize resources. For example, we can use feed, fertilizer
and gasification technology to produce flammable gas under high
temperature,, high pressure and anaerobic conditions, and we
can also use straw to produce ethanol fuel.

4.2

necessary to greatly reduce the application rate of fertilizer and

Developing environment-friendly agriculture It is
pesticides, mitigate the dependence of agricultural production
process on fossil fuels, and take the road of organic and ecologi-
cal agriculture. For example, we can use manure or compost as
an alternative to chemical fertilizers, and improve soil organic
matter content; return crop straw to farmland to increase soil nu-
trients and reduce runoff infiltration; adopt the rotation of crops
and introduce earthworms and microorganisms to expand the
plant roots’ nutritional capacity.

4.3 Developing and promoting the use of new energy It
is necessary to promote solar energy and biogas technologies.
Popularizing the solar collectors in rural areas is an effective way
to develop low-carbon rural areas. In the large-scale livestock
breeding, we can use animal feces to produce biogas and obtain
biomass energy. It is necessary to transform the development
mode of agricultural economy, vigorously promote agricultural e-
conomic restructuring and optimization, focus on independent in-
novation capacity of China’s agriculture, and improve the energy-

saving and environment-friendly levels of agriculture.



