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1.Introduction

On September 7, 2023, General Secretary Xi 
Jinping emphasized at a symposium on promoting the 
comprehensive revitalization of the Northeast in the 
new era, "Actively cultivate new energy, new materials, 
advanced manufacturing, electronic information and 
other strategic emerging industries, and actively cultivate 
the future industries to accelerate the formation of 
new productivity and enhance the new momentum of 
development."  For the first time, the concept of "new 
quality productivity" was put forward, which not only 

points out the direction for the high-quality development 
of the northeast region in the new era, but also provides 
a strong theoretical support for the high-quality 
development of the national economy. The core of new 
quality productivity lies in innovation, and the key lies 
in the optimization of quality, which is essentially the 
embodiment of advanced productivity.

With the rapid development of the global economy 
and the growth of population, agriculture, as an important 
part of the national economy, is facing unprecedented 
challenges to i ts  sustainable development.  The 
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introduction of new quality productivity has provided 
new ideas and impetus for the development of agricultural 
circular economy. Agricultural circular economy, as a new 
development model, aims to realize the tripartite harmony 
and unity of economic, ecological and social benefits 
through the recycling and efficient use of resources; 
new quality productivity, as an advanced productivity 
form with scientific and technological innovation as 
the core driving force, is gradually becoming a key 
force to promote the development of the whole chain of 
agricultural circular economy. This report aims to deeply 
analyze the important role of new quality productivity 
in the development of the whole chain of agricultural 
circular economy, sort out the current situation of the 
industry, analyze the challenges and opportunities, 
and put forward corresponding solutions and policy 
recommendations.

2.Important role of new quality productivity 
in the development of the whole chain of the 
agricultural circular economy

The development of new quality productivity is the 
key driving force for the optimization and upgrading of 
traditional industries, which represents an innovation-
led, high-efficiency, high-quality advanced productivity 
quality. General Secretary Xi Jinping pointed out, 
"Without a strong agricultural country, there is no strong 
modernization as a whole; without agricultural and rural 
modernization, socialist modernization is incomplete."  
Agriculture occupies a fundamental position in the 
national economy, a strong agricultural country is the 
foundation of a strong socialist modernization country, 
and the development of new-quality productivity in 
agriculture is a necessary way to comprehensively build 
a modern socialist country. Agricultural new quality 
productivity is an important component of new quality 
productivity, which promotes agricultural development 
through revolutionary breakthroughs in technology, 
innovative allocation of production factors, and in-depth 
transformation and upgrading of industries, representing 
the innovation and future development direction of 
agricultural productivity.

2.1 Scientific and technological innovation leads 
industrial upgrading

With science and technology innovation at its core, 
the new quality productivity promotes the transformation 
of the agricultural industry from a traditional model to a 
modernized and intelligent one through the introduction 
of new technologies, materials and processes. In the 
agricultural circular economy, scientific and technological 
innovation has improved the efficiency of resource 
utilization and constructed a closed-loop circular 
agricultural ecosystem. Various technological means 
have accelerated the transformation and upgrading of 
the agricultural industry, and digital technological means 
represented by the Internet, cloud platforms and artificial 
intelligence have not only provided a new platform for 
the development of agricultural production, but also 
brought about new changes in the form of production 
organization.

2.2 Green development concept throughout
The new quality productivity emphasizes green 

development, which is highly compatible with the core 
concept of the agricultural circular economy. Through 
the development of eco-agriculture, circular agriculture 
and other new agricultural models, the new quality 
productivity promotes the saving and recycling of 
agricultural resources, reduces environmental pollution, 
and improves the quality and safety of agricultural 
products; at the same time, the further development 
and application of green technology provides a strong 
guarantee for the sustainable development of agricultural 
circular economy. In recent years, China has vigorously 
developed precision agriculture aviation technology, 
such as the development and application of GPS, remote 
sensing image aerial photography and other technologies  
, which not only reduces the amount of pesticide use, 
reduces pesticide residues, but also promotes the 
continuous change of the traditional industry's crude 
economic growth mode, reduces the pollution of the rural 
environment, and is of great significance for improving 
the rural ecological environment.

2.3 Digital intelligence empowers the whole chain 
management
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With the help of big data, cloud computing, Internet 
of Things, remote sensing images and other modern 
information technologies, the new quality productivity 
realizes the digital management of the whole chain of 
the agricultural circular economy and creates a new 
type of intelligent agricultural application scene. By 
building a digital platform to digitally map regional 
agricultural resource consumption, waste generation 
and other relevant realities, and oriented to increase 
production, improve quality, recyclability and other 
application needs, it makes corresponding analysis and 
decision-making feedback to provide data support for 
accurate management, and realizes the optimization of the 
whole-process management of the agricultural circular 
economy. At the same time, digital management also 
promotes information sharing and cooperation between 
the upstream and downstream of the agricultural industry 
chain, and improves the operational efficiency of the 
whole industry chain.

3.Current situation, challenges and opportunities 
of agricultural circular economy

The State Council issued the "Guiding Opinions on 
Accelerating the Establishment of a Sound Green, Low-
Carbon and Cyclic Development Economic System", 
which states: "Establish a sound green, low-carbon and 
cyclic development economic system, and promote a 
comprehensive green transformation of economic and 
social development"  . The development of agricultural 
circular economy plays a role in promoting the 
development of China's agricultural economy and the 
green transformation of the social economy, and it can 
also provide a pioneer demonstration of China's green, 
low-carbon and high-quality development.

3.1 Current situation of the agricultural circular 
economy

Circular economy is proposed by the American 
economist Boulding, combined with the actual national 
conditions of China, its meaning is that under the 
guidance of the idea of sustainable development, 
according to the material cycle of the natural ecosystem 
to clean production, comprehensive utilization of 

resources and their wastes, eco-design and so on, to 
realize the "resources - products - renewable resources 
- renewable products" material repeated circular flow, 
the fundamental purpose is to protect the increasingly 
scarce environmental resources, improve the efficiency of 
the allocation of environmental resources. Regenerative 
resources - regenerative products" of the material 
repeated circular flow, the fundamental purpose of 
the circular economy is to protect the increasingly 
scarce environmental resources, improve the allocation 
efficiency of environmental resources.  Agricultural 
circular economy as an important link in the social 
economic system, how to sustain the green development 
has become the core issue.

In September 2024, at the eleventh meeting of the 
Standing Committee of the Fourteenth National People's 
Congress, the Law Enforcement Inspection Group of the 
Standing Committee of the National People's Congress 
made a report on the inspection of the implementation 
of the agricultural law. The report pointed out that the 
development of China's agricultural circular economy 
has achieved certain results: the effective utilization 
coefficient of farmland irrigation water has increased 
from 0.530 in 2014 to 0.576 in 2023, the actual per mu 
average water consumption of irrigated arable land across 
the country has decreased from 402 m3 to 347 m3, and the 
grain productivity of a single square of irrigation water 
has increased from 1.58 kg to more than 1.80 kg . Through 
the revitalization of the seed industry, the construction 
of eco-agriculture, and the upgrading of agricultural 
machinery and equipment, the efficiency of agricultural 
resource utilization has been continuously improved, and 
the level of waste resource utilization has been gradually 
enhanced, so as to achieve the double enhancement of 
environmental protection and environmental resource 
allocation. However, compared with developed countries, 
there are still many gaps in the development of China's 
agricultural circular economy, and the problems of 
insufficient scientific and technological support, weak 
ecological resource environmental protection, and weak 
guarantee of agricultural circular economy have yet to be 
solved.
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3.2 Challenges of agricultural circular economy
3.2.1 Technical bottlenecks
The current development of agricultural circular 

economy facing agricultural machinery technology 
bottlenecks, the performance of domestic agricultural 
machinery, quality, operation and maintenance support 
capacity is unstable; agricultural machinery with sensors, 
chips and other core components dependent on external 
imports, high-end agricultural special sensors external 
dependence of up to 80% or more, some of the products 
and the most advanced level of the international difference 
between the 1-2 generations, the core technology urgently 
need to break through . The core technology is in urgent 
need of breakthrough .

3.2.2 Weak environmental protection of ecological 
resources

China's vast territory, for the protection of the 
ecological environment of the supervision there are 
certain weak links, some areas there is still the abuse 
of chemical fertilizers, livestock and poultry manure 
fertilizer return to the field utilization rate is not high, 
rural sewage management is imperfect, for these 
problems of long-term management and care mechanism 
is not sound enough, multi-sectoral coordinated work 
mechanism needs to be improved.

3.2.3 Weak security for the agricultural circular 
economy

Agricultural Circular Economy The development 
of agricultural circular economy requires a large amount 
of capital investment, but due to the long payback 
period, high risk, low return and other characteristics of 
agricultural circular economy projects, resulting in low 
participation of market capital and financial institutions, 
and the lack of effective market incentives to promote the 
inflow of capital.

3.3 Opportunities for agricultural circular economy
3.3.1 Technological innovation
Scientific and technological innovation is the core 

driving force for the development of the agricultural 
circular economy. Through in-depth research and 
development of high-efficiency water-saving irrigation 
technology, straw return technology, livestock and poultry 

manure resource utilization technology, etc., to improve 
the resource utilization rate of agricultural waste; increase 
efforts to support the research and development of 
agricultural machinery, and promote the development of 
agricultural digital intelligence. At the same time, but also 
to improve the grass-roots agricultural extension system, 
the construction of agricultural guidance personnel 
echelon, to avoid the "organic difficult to use" "organic 
not to use" situation.

3.3.2 Promotion of eco-environmental protection
The promotion of agricultural circular economy 

helps to improve the agro-ecological environment. 
Through the recycling of agricultural waste, such as 
the reuse of straw and the conversion of livestock and 
poultry manure, the use of chemical fertilizers and 
pesticides has been further reduced, lowering pollution 
from agricultural sources. In addition, the agricultural 
circular economy model encourages the adoption of eco-
friendly agricultural production methods, such as rice-fish 
symbiosis and forest economy, which not only improve 
the utilization efficiency of agricultural resources, but also 
protect biodiversity and maintain ecological balance.

3.3.3 Policy support
The importance of the agricultural circular economy 

has been increasing at the national level, and a series of 
policy measures have been introduced to support it. For 
example, in April 2024, the National Development and 
Reform Commission (NDRC) issued the latest Measures 
for Specialized Management of Investment in the Central 
Budget for Energy Conservation and Carbon Reduction. 
It mentions that it supports agricultural circular 
economy projects that focus on the resource utilization 
of agricultural and forestry residues, and explicitly 
proposes to fund four types of projects: straw utilization, 
livestock and poultry manure utilization, agricultural 
product processing by-product utilization, and recycling 
of waste agricultural materials. The introduction of 
the policy for the development of agricultural circular 
economy provides policy support and financial security, 
incentivizing all types of agricultural construction 
subjects actively participate in the practice of circular 
economy.
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4. Practical cases of new quality productivity 
empowering the development of the whole chain 
of the agricultural circular economy

4.1 Application cases of intelligent agricultural 
machinery and equipment in agricultural circular 
economy

Vigorously promoting the agriculture mechanization, 
intelligence, unmanned agriculture to the traditional 
agriculture inserted into the wings of science and 
technology makes the soil to achieve more efficient grain 
production goals. In the "unmanned farm" (Figure 1) in 
Changchun National Agricultural High-tech Industrial 
Demonstration Zone, Jilin Province, the new generation 
information technologies such as the Internet of Things 
and big data are used to automatically control the 
facilities and machinery in the whole process, realizing 
intelligent autonomous operation, and the overall 
efficiency is improved by more than 50% compared 
with the previous manual operation. The application of 
unmanned agricultural machinery makes it unnecessary 
for farmers to walk into the fields again;

In the "unmanned farm" (Figure 2) in Liantang 
Village, Huangpu District, Guangzhou City, is exploring 
the whole rice "unmanned" planting mode, unlike 
traditional farms, 300 acres of rice paddies, from sowing 
to harvesting, there are a variety of agricultural unmanned 
aircraft, agricultural unmanned vehicles and agricultural 
self-driving equipment such as small and light equipment 
busy and small and light equipment such as agricultural 
self-driving instruments are busy, thus reducing the need 
for a large number of laborers, effectively alleviating the 
problem of labor shortage in rural areas, and lowering the 
cost of manpower;

Weishan County, Shandong Province, through 
the construction of a modern fishery industrial park, 
explores innovative factory-based recirculating water 
aquaculture technology, and applies in practice the whole-
process automatic control operating system (Figure 3) 
and intelligent monitoring system to realize the precise 
perception, quantitative decision-making, intelligent 
operation and smart service of each element in each link 

of aquaculture.
4.2 Application case of digital platform in the 

management of the whole chain of agricultural circular 
economy

With the promotion of new productivi ty in 
agricultural production, digital intelligence technology 
has further integrated with the agricultural equipment 
manufacturing industry, becoming a driving force for 
high-quality agricultural development. Zhejiang Province 
has realized cross-regional and cross-sectoral sharing of 
resources and information by building a cloud platform 
for smart agriculture, depicting a geographic cloud 
for the "three rural areas", and weaving a network for 
monitoring, supervision and governance, which not 
only meets the government's supervisory needs, but also 
provides a guarantee for agricultural services;

Since 2021, Donghai County of Jiangsu Province has 
established the "1+M+N agricultural socialized service 
system, dedicated to building a regional comprehensive 
agricultural socialized service platform, which integrates 
diversified social service functions such as agricultural 
machinery service, agricultural material service and 
agricultural technology service. In order to enhance the 
efficiency of the service, the Jindu Agricultural Service 
APP was launched, which allows users to conveniently 
and quickly realize the rapid operation of agricultural 
machinery reservation, purchase and sale of agricultural 
materials and other functions, and effectively promotes 
the precise docking of services in all aspects of farming 
activities such as cultivation, management, harvesting, 
and so on.

4.3 Application case of modern talent cultivation 
system in the management of the whole chain of 
agricultural circular economy

In the No. 1 Document of the Central Government 
in 2022 (released on January 4, 2022), the "Head Goose" 
cultivation project was proposed for the first time, 
hoping to cultivate talents for rural revitalization at 
multiple levels and in multiple directions. The Ministry 
of Agriculture and Rural Development emphasized in 
the general requirements of the "Head Goose" program, 
"Efforts will be made to cultivate a group of 'Head Goose' 
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teams of rural industry leaders who lead the development 
of industries well, have high comprehensive qualities, 
and have strong demonstration and driving abilities, and 
promote the overall improvement of the quality of the 
agricultural and rural talent team. The quality of the talent 
team as a whole." Since the release of the document, 
provinces and cities have been implementing it, and 
Zhejiang University, for example, has undertaken the 
National Rural Industry Revitalization Leader Cultivation 
"Head Goose" Project to train 100 rural industry leaders 
from Hebei Province. (Figure 4) It is actively working 
to promote rural revitalization and accelerate the 
modernization of agriculture and rural areas in the new 
era.

In Shuangbai County, Chuxiong Yi Autonomous 
Prefecture, Yunnan Province, for example, the county 
adheres to the "please come in, go out" combination of 
ways to cultivate modernized agricultural talent for the 
development of digital agriculture to provide intellectual 
support and talent protection. The first resident secretary 
of Puyan Village, Dazhuang Town, Shuangbai County, 
promoted the efficient docking of China Academy of 
Agricultural Sciences and Shanghai's "Bicaijia" platform 
(Figure 5), established the first local workshop for young 
farmers, and led the masses to expand new ideas for 
agricultural development.

5. Recommendations related to the development 
of the whole chain of the agricultural circular 
economy

5.1 Emphasize positive incentive orientation and 
strengthen the cultivation of agricultural talents

The low return rate of agriculture and the relatively 
backward development environment of rural areas 
are not conducive to attracting talents to return to the 
countryside, and engaging in agricultural production faces 
high natural and social risks, and the return rate of inputs 
is low compared with that of engaging in other industries.  
First of all, oriented to the development of scientific and 
technological agriculture, precision agriculture, smart 
agriculture, improve the transformation of scientific 
research achievements and agricultural science and 

technology innovation incentive mechanism, establish an 
effective sharing mechanism of research and development 
costs, build a dynamic monitoring and target assessment 
index system, based on which more accurate policy 
incentives are given to the effective digital technology 
innovation. For the basic research and development 
involving a wide range of tasks to promote the heavy 
task to give greater policy tilt, while exploring the 
establishment of agricultural science and technology R & 
D assessment and incentive mechanism and trial and error 
tolerance mechanism. Actively create agricultural science 
and technology R&D bases, implement preferential tax 
policies, focus projects, policies, and funding land to 
agricultural science and technology R&D centers, and 
promote agricultural enterprises to become the main 
body of technology development and scientific and 
technological investment.

Secondly, the "14th Five-Year Plan" for the 
Development  of  Agricul tural  and Rural  Talent 
Development Plan points out that during the "14th Five-
Year Plan" period, the process of modernization of 
agriculture and rural areas will be accelerated, and the 
key role of talents in production factors will become more 
and more prominent, so that we can improve the quality, 
efficiency and competitiveness of agriculture and guide 
small farmers to enter the track of modern agricultural 
development. Farmers into the modern agricultural 
development track, the development of new agricultural 
industries and new forms, are in urgent need of a number 
of high-quality, specialized production and management, 
technical support and management services talents to lead 
and drive, agricultural and rural talent team to play the 
role of space to further expand.  Therefore, it is necessary 
to widely carry out scientific and technological training, 
strengthen the cultivation and use of agricultural scientific 
and technological talents, accelerate the establishment 
of modern agricultural scientific and technological 
intermediary service institutions, and constantly improve 
the agricultural scientific and technological service 
system. In order to activate the innovation potential of 
rural revitalization talents, corresponding incentives 
are implemented to ensure that core production factors 
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such as technology and management participate in the 
revenue distribution system. For talents with outstanding 
performance in agricultural science and technology 
practice, establish a diversified distribution mechanism 
closely related to the utility of talents. Strengthen and 
improve the construction of the agricultural science and 
technology promotion and service system, establish a 
complete network of agricultural science and technology 
services in counties, townships and villages, and 
continuously improve the contribution of agricultural 
science and technology to agricultural economic growth.

5.2 Improve the policy system and do a good job of 
publicity and education

The first task of improving the corresponding policy 
system is to build and optimize the policy framework for 
the development of the agricultural circular economy, 
for example, by setting up a special fund for high-
quality development of agriculture to reduce the risk 
of agricultural investment. Establish a sound system of 
certification and labeling of agricultural circular economy 
products to improve market recognition.

Secondly, there is a need to strengthen policy 
publicity and guidance efforts to raise awareness of and 
participation in the agricultural circular economy among 
all sectors of society. The government and relevant 
departments should actively use diversified media 
channels or organize training courses, seminars and other 
communication activities, inviting experts and research 
scholars in the industry to give lectures on the topic, in 
order to widely disseminate knowledge and technology 
in the field of agriculture. At the same time, all sectors 
of society are encouraged to actively participate in 
agricultural practices, forming a favorable atmosphere of 
government guidance, enterprise main body and social 
participation, and jointly promoting the high-quality 
development of modernized agriculture.

5.3 Promote urban-rural industrial synergy and build 
a factor coupling mechanism

First of all ,  focusing on breaking down the 
institutional barriers between urban and rural areas, efforts 
have been made to promote systemic changes in which 
urban and rural factors have "equal power", and stronger 

reform breakthroughs have been made to provide factor 
guarantees for the iterative upgrading of rural industries in 
the areas of people, land, money, science and technology, 
and data, and to form a variety of combinations of urban 
and rural factors and rural property rights. Grasping the 
overall trend of urban and rural development and the law 
of self-evolution of rural industries, we have promoted 
the full range of innovative elements embedded in 
agricultural development, and enhanced the ability of 
urban and rural industries to collaborate and innovate as a 
source.

Secondly, it focuses on promoting the flow of data 
elements between urban and rural areas, and on the 
basis of accelerating the mending of short boards of 
information infrastructure and digitization facilities, it 
actively promotes the agricultural dataization project, 
links up digital drive and value transformation, opens up 
agricultural big data resources, establishes the coupling 
and linkage mechanism between data and factors of 
production, such as land, labor, capital, and technology, 
and opens up the flow of data elements to improve the 
efficiency of data use.

5.4 Increase effor ts  to  promote the digi ta l 
transformation of the entire agricultural industry chain

General Secretary Xi Jinping has pointed out that 
successive industrial revolutions have always "seen the 
emergence of corresponding new means of production", 
and that industrial revolutions have also led to "major 
adjustments in economic structure and mode of 
development as well as the formation of new economic 
benefits on a large scale".  This shows the important 
impact of deep industrial change on productivity 
development. Therefore, with the continuous iteration and 
extensive penetration of cutting-edge digital technology 
clusters such as big data and artificial intelligence, the first 
and foremost move lies in accelerating the transformation 
of traditional agricultural infrastructure to digitalization 
and intelligence, and strengthening the deployment and 
application practice of technologies such as 5G, IoT, 
and AI in the field of agriculture; at the same time, it is 
necessary to accelerate the pace of digitalization and 
upgrading of traditional infrastructure, and to promote the 
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agriculture, water conservancy, power grids, and logistics 
in the field of comprehensive digital transformation and 
development.

Secondly, the digital intellectualization tools are 
adopted to solve the various problems arising from the 
application of new agricultural technologies in a timely 
manner and improve effectiveness of the application 
of agricultural new quality productivity. Encourage the 
main body of agricultural production to make extensive 
use of cloud computing, the Internet of Things, artificial 
intelligence and other digital agricultural technologies, 
to provide smart services that combine online and offline 
and cover the entire process of agricultural production, 
to completely open up the cyclical barriers between 
agricultural science and technology and production, to 
realize the integration, quantization and simplicity of 
agricultural production, and to promote the digitization, 
intelligence and clustering shift of agricultural production.

Finally, accelerating the creation of new areas of 
agricultural digitalization applications and expanding 
the scope of digital technology use, in order to ensure 
that high-quality digital resources are shared fairly and 
steadily, gradually eliminating the gap between small 
industry and agriculture. Promote the comprehensive 
construction of rural express outlets, vigorously develop 
rural e-commerce, introduce e-commerce platforms 
with large regional radiance and strong industrial drive, 
drive order flow and logistics with information flow, and 
promote the integrated development of online and offline 
channels for the marketing of agricultural products.

6. Conclusion

In the critical period of rapid development of global 
economy and science and technology, empowering the 
development of the whole chain of agricultural circular 
economy with new quality productivity has important 
value implications for realizing the modernization of 
agriculture and rural areas, Chinese-style modernization 
and common prosperity. General Secretary Xi Jinping's 
discussion on new quality productivity has pointed out the 
direction for empowering the whole chain development 
of agricultural circular economy. However, at this stage, it 

still faces the realistic challenges in terms of insufficient 
scientific and technological support, weak ecological 
resource environmental protection, and weak agricultural 
circular economy guarantee.

This report analyzes the important role of new 
quality productivity in the development of the whole 
chain of the agricultural circular economy, compiles the 
challenges and opportunities of the current situation, 
discusses the development paths and puts forward specific 
recommendations in combination with practical cases. 
It aims to provide strong support and reference for the 
high-quality and sustainable development of agricultural 
circular economy.

In the future, with the deepening of scientific and 
technological innovation and the continuous improvement 
of the policy system, circular economy-based agriculture 
will usher in a broader development prospect. Grasp the 
scientific and technological innovation, with the new 
quality of productivity to open up new paths, enhance 
the new kinetic energy, shaping new advantages, in 
order to gradually realize the beautiful blueprint for the 
modernization of China's agriculture and rural areas.
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