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Improving resource use efficiency is an effective way to accelerate the realization of “carbon
emission peak” and “carbon neutrality.” To perform a thorough analysis of the temporal
and spatial variations in Zhejiang’s agricultural sustainable development, the present study
adopted the entropy weight TOPSIS method and built a RUE-based evaluation index
system for sustainable agriculture. The system covered six evaluation aspects: agricultural
resource endowment, the agricultural production and agricultural science and technology
levels, and ecological, economic, and social benefits. Based hereon, the present study
evaluated the agricultural sustainable development of Zhejiang province from 2013 to
2019, and that of its 11 prefecture-level cities and 25 national agricultural sustainable
development pilot demonstration zones in 2019. The results showed that chronologically,
Zhejiang made steady progress in its agricultural sustainable development from 2013 to
2019, despite slight fluctuations, and spatially, evident regional disparities were found
across its 11 prefecture-level cities and 25 pilot demonstration zones. Moreover, resource
use efficiency had a significant impact on agricultural sustainable development. Zhejiang’s
practices in the efficient use of cultivated land, water resources, forest resources,
agricultural labor force, agricultural material goods, and agricultural science and
technology offer valuable references for sustainable agriculture worldwide.

Keywords: agricultural sustainable development, resource use efficiency, entropyweight TOPSISmethod, Zhejiang,
temporal and spatial variations

1 INTRODUCTION

Climate change has become a major challenge for mankind, and China, as a champion of the idea of
“community with a shared future for mankind,” has taken the initiative to reduce carbon emissions
and contribute its share to climate change mitigation and sustainable development. In September
2020, the Chinese government announced that it would peak carbon dioxide (CO2) emissions by
2030 and strive to achieve carbon neutrality by 2060. Agricultural production is where natural and
economic reproduction interweave. It satisfies global food demand, but also inevitably releases large
quantities of greenhouse gases due to its low resource use efficiency (RUE), characterized by a
reliance on fertilizer use and large carbon emissions. The human-land conflict has only been
exacerbated by the acceleration of urbanization and industrialization. The over-exploitation of
agricultural resources, heavy pollution of the agricultural environment, and unchecked deterioration
of agricultural ecosystems exert considerable pressure on China’s agricultural carbon reduction, and
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threaten its food security and agricultural sustainable
development (ASD). However, the above-mentioned conflicts
cannot be resolved by a mere increase in resource input or
scale. Improving RUE in agriculture has become the “hard
core” of climate change adaptation, food security, and
agricultural modernization, especially under the “dual
circulation” development pattern, guided by the overall view,
of the sustainable development and global visions of China’s new
food security strategy. This is where technological advances can
help in the utilization of limited agricultural resources,
improvement of RUE, and promotion of quality ASD.
Improving the utilization efficiency of agricultural resources is
an important way to achieve sustainable agricultural
development; it is also the inevitable path to achieving the
“dual carbon” strategy, as well as a technical guarantee for the
precise implementation of the government’s “emission
reduction” policy. This is necessary for China to attain the
“carbon emission peak” on schedule, an important lever to
ensure food security in the new era, an intrinsic nature of the
quality development of modern agriculture, and an effective
measure for rural revitalization and agricultural and rural
modernization.

The idea of ASD originated in the early 1980s, and attracted
more academic attention after the publication of the Brundtland
Report by the World Commission on Environment and
Development in 1987 (Millennium Ecosystem Assessment,
2005; Harwood, 2020). However, as sustainable agriculture is a
vague and ambiguous concept, its use and implementation are
extremely difficult. Velten et al. (2015) conducted a structured
literature review of sustainable agriculture, and divided its goals
into the categories of “ecological soundness,” “social
responsibility,” and “economic viability.” Zhao et al. (2018)
further emphasized that the essence of ASD was to develop
agriculture without compromising the ecosystem, social
development, resources, or environment. Regarding the
evaluation of sustainable agriculture, Sands and Podmore
(2000) proposed an environmental sustainability index (ESI)
of 15 sub-indices to measure the sustainability of agricultural
systems. Reytar et al. (2014), representing the World Resources
Institute (WRI), identified, analyzed, and profiled the landscape
of existing indicators, indices, and datasets related to the
environmental sustainability of agriculture. Ngo et al. (2021)
combined the systemic indicators provided by the IDEA
framework (Zahm et al., 2018) and the analytic hierarchy
process (AHP) technique and found that the economic
dimension was a more important factor than the socio-
territorial or agroecological dimension, contributing 54%
toward sustainable agriculture. Sarkar et al. (2021) pointed out
that the indicator of sustainable agriculture might vary by region,
and utilized partial least squares structural equation modeling
(PLS-SEM) tactics to build an evaluation system for sustainable
agriculture in Bangladesh. Zinck et al. (2004) combined case
studies in which different methodological approaches and
techniques mobilizing single or composite indicators were
applied to assess agricultural sustainability at different
hierarchical levels. There have also been studies that have
explored agricultural sustainability from the perspectives of

conservation agriculture, biomass for energy use,
agroecological practices, and agricultural mechanization
(Hobbs et al., 2008; Luo et al., 2016; Muller, 2009; Wezel
et al., 2014), casting attention to farmers’ perception of
sustainable agriculture (Füsun Tatlıdil et al., 2009) and
whether it is a viable strategy to improve farm income (Kilian
et al., 2006).

Overall, the studies mentioned above focused on sustainable
agriculture from different perspectives and provided valuable
references for the present study. The contribution of this study
is twofold. First, as the largest developing country in the world,
research on the evaluation of China’s ASD needs to be
strengthened. Therefore, the present study can be further
improved by proposing an overall evaluation framework that
is concise, factors in all the requirements necessary for sustainable
agriculture, and is suitable for China’s conditions and the
underlying trend of the times.

Second, it is believed that improving RUE is an effective way
to accelerate the realization of “carbon emission peak” and
“carbon neutrality;” thus, Zhejiang province was selected as the
research subject for the following considerations: 1) Zhejiang’s
ASD experience has strong domestic practical value. Zhejiang is
the cradle of the concept of “lucid waters and lush mountains
are invaluable assets,” and is China’s first and only provincial-
level pilot demonstration zone for national ASD. Moreover, as
one of the first national agricultural green development pilot
zones, Zhejiang has taken the lead in the national reform of the
“real-name system and quota system for chemical fertilizer and
pesticides,” and achieved zero growth in the use of both 7 years
in advance. In addition, Zhejiang has made substantial progress
in the fields of comprehensive waste management, land
consolidation and soil pollution control, clean energy, water
source protection and water pollution control, and
conservation of natural resources, establishing a series of
innovative practice-based models of regional sustainable
development. 2) Improving the utilization efficiency of
agricultural resources is a realistic demand for the
development of modern agriculture in Zhejiang. As Zhejiang
Province is one of the smallest provinces in China, its cultivated
land per capita and grain self-sufficiency rate are much lower
than the national averages, and the province faces challenges
such as labor shortages, insufficient adoption of agricultural
technologies, and inadequate agricultural product reserves, all
of which pose a threat to its agricultural modernization. 3)
Zhejiang’s experience in ASD has strong international
significance. The project of “One Thousand Demonstration
Villages and Rectification of Ten Thousand Villages” carried
out in Zhejiang Province won the “Champions of the Earth”
award in the category of “Inspiration and Action,” which is the
UN’s highest environmental honor. Sustainable agricultural
practices in Zhejiang Province also provide valuable
references for agriculture nationwide. Therefore, an analysis
of sustainable agriculture in Zhejiang Province could offer
deeper insights into the status quo of and the problems
facing China’s agriculture, and provide important references
for ASD worldwide. Given this, the present study considered
Zhejiang’s resource endowment and agricultural development
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stage and selected 11 prefecture-level cities and 25 national
ASD pilot demonstration zones as research subjects. Focusing
on the intensive, recycled, and sustainable use of agricultural
resources and low-carbon, efficient, safe, and sustainable
development of agriculture, this study built an RUE-based
hierarchical evaluation index system for sustainable
agriculture and analyzed agricultural sustainability in
Zhejiang Province by adopting the entropy weight TOPSIS
method.

2 CONSTRUCTION OF AN RUE-BASED
HIERARCHICAL EVALUATION INDEX
SYSTEM FOR SUSTAINABLE
AGRICULTURE

2.1 Construction of the Index System
The construction of the index system was based on three
aspects: First, key indices of RUE, i.e., indices of the
comprehensive utilization of natural and social resources
such as land, water resources, labor, technology, and
material goods. Second, key indices of quality development
of low-carbon agriculture, i.e., indices of the ecological
environment, production efficiency, and agricultural carbon
emission reduction, concerning the economic, social, and
ecological dimensions of low-carbon agriculture, and the
differences in resource endowment and production
methods. Third, key indices of sustainable agriculture,
which, on the one hand, measure sustainable agricultural
and rural development from the perspectives of ecological,
economic, and social benefits, and on the other, combine the
Den Bosch Declaration reached during the FAO/Netherlands
Conference on Agriculture and the Environment in April
1991. Based hereon, the present study defines three strategic
development goals for sustainable agriculture: 1) to guarantee
food security, 2) to develop an integrated economic model for
rural areas, and 3) to promote the scientific use and recycling
of rural resources.

The construction of the evaluation index system for
sustainable agriculture is based on the following principles:
being scientific and pragmatic, combing wholeness with
hierarchy, being measurable and comparable, and being
dynamic and stable.

2.2 Construction of Indices
Based on the above-mentioned principles, this study constructed
an evaluation index system for sustainable agriculture covering
six aspects: agricultural resource endowment, agricultural
production level, agricultural science and technology level,
ecological, economic, and social benefits. The first three
aspects are used to measure a region’s potential for ASD,
while the remaining three aspects are used to assess its efficiency.

Agricultural resource endowment reflects the number of
natural resources that can be utilized for agricultural
development in a region, with a higher score representing
more abundant agricultural resources. It comprises three

indices that reflect a region’s land resource endowment,
cultivated land quality, and ecological and environmental
protection. Agricultural production level reveals the
utilization intensity of agricultural resources, with a higher
score representing higher utilization efficiency, which benefits
ASD. It comprises six indices that reflect a region’s water
resource utilization efficiency, land resource utilization rate,
grain productivity, agricultural mechanization level, scale
management of farmland, and production of animal
husbandry. Agricultural science and technology level
reflects a region’s human resource quality and the
importance of the role of science and technology in its
agricultural development, with a higher score representing
more advanced technologies and better human resource
quality, and thus more potential for sustainable agriculture.
It comprises four indices that focus on a region’s human
resource advantage, training of the agricultural labor force,
supply of improved crop varieties, and the contribution of
agricultural science and technology to agricultural
production. Ecological benefits are an integral part of
sustainable agriculture, with a higher score representing a
safer and better ecological environment. It comprises six
indices, which are important indices of agricultural
resource utilization. A higher score of economic benefits
represents a more solid economic foundation for
sustainable agriculture, with ecological values better
converted into economic ones. The five indices are used to
measure the economic benefits of a region’s agriculture in
terms of aspects such as productivity efficiency, common
prosperity, industrial integration, etc. Regarding social
benefits, the higher the score, the greater the social
contribution, representing a better social foundation for
ASD. The five indices measure social benefits in terms of
aspects such as a guaranteed supply of essential agricultural
products, labor force structure, and the quality and safety of
agricultural products.

Based on the above discussion, the present study constructed
an RUE-based evaluation index system for sustainable agriculture
in Zhejiang Province, as listed in Table 1:

3 DATA AND EVALUATION METHODS

3.1 Data Sources
The sources of the data used in the present study include Zhejiang
Statistical Yearbook (2014–2020), Zhejiang Agriculture Statistical
Report (2013–2019), Zhejiang Agricultural Economy Statistical
Report (Brief Edition, 2013–2019), “Evaluation of Agricultural
Modernization in Zhejiang from 2013 to 2019,” and the Statistical
Yearbook (2020) of 11 prefecture-level cities.

3.2 Data Analysis Methods
3.2.1 Normalization of Indices
The present study evaluates the temporal variation in Zhejiang’s
ASD from 2013 to 2019, and the spatial variation in sustainable
agriculture across Zhejiang’s 11 prefecture-level cities and 25
national ASD pilot demonstration zones in 2019.
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First, we assume that there are m objects to be evaluated, and
each one has n evaluation indices, and construct a judgment
matrix:

X � (xij)m×n

(i = 1, 2, . . ., m; j = 1, 2, . . ., n).
As the original indices have different units of measurement

and optimization directions, they must be normalized to ensure
the accuracy of the evaluation results; the normalization process
is described as follows:

Normalization of Positive Indices:

Yij �
Xij −min(Xj)

max(Xj) −min(Xj)
Normalization of Negative Indices:

Yij �
max(Xj) −Xij

max(Xj) −min(Xj)

TABLE 1 | The RUE-based Hierarchical Evaluation Index System for Sustainable Agriculture.

Category Index Formula (Unit) Index
Direction

Agricultural Resource
Endowment A1

Cultivated land per capita B1 Cultivated land area/household registered population (mu/
person)

+

Proportion of first-class cultivated land B2 First-class cultivated land area/cultivated land area (%) +
Forest coverage rate (farmland shelter forest across
plains) B3

Directly available (%) +

Agricultural Production
Level A2

Effective irrigation rate B4 Effective irrigation area/cultivated land area (%) +
Multiple cropping index B5 Sown area/cultivated land area +
Grain yield per unit area B6 Total grain yield/sown area (kg/mu) +
Agricultural mechanization level B7 Machine-ploughing rate*0.4+machine-sowing

rate*0.3+machine-harvesting rate*0.3 (%)
+

Proportion of cultivated land with scale management B8 Cultivated land area with scale management/cultivated land
area (%)

+

Proportion of hog scale production B9 Hog scale production/total hog production (%) +

Agricultural Science and
Technology Level A3

Proportion of agricultural technicians B10 Number of agricultural technicians/number of people
employed in the primary industry (%)

+

Training of rural practical talents B11 Number of rural practical talents trained/number of people
employed in the primary industry (%)

+

Coverage rate of improved crop varieties B12 Directly available (%) +
Contribution rate of agricultural science and technology
investment B13

Investment in agricultural science and technology/Value-
added in agriculture (%)

+

Ecological Benefits A4 Comprehensive utilization rate of clean energy in rural
areas B14

Clean energy consumed in rural areas/total energy
consumption in rural areas (%)

+

Fertilizer use intensity B15 Amount of fertilizer used/cultivated land area (kg/mu) -
Pesticide use intensity B16 Amount of pesticide used/cultivated land area (kg/mu) -
Comprehensive utilization rate of straw B17 Directly available (%) +
Comprehensive utilization rate of animal manure as
resources B18

Directly available (%) +

Economic Benefits A5 Agricultural labor productivity B19 Value-added in agriculture/number of people employed in
the primary industry (yuan/person)

+

Output value per mu B20 Total output value of agriculture/cultivated land area
(yuan/mu)

+

Rural per capita disposable income B21 Directly available (yuan) +
Income gap between rural and urban areas B22 Urban per capita disposable income/rural per capita

disposable income
-

Ratio of leisure agriculture output value to the total output
value of agriculture B23

Output value of leisure agriculture/total output value of
agriculture

+

Social Benefits A6 Grain yield per labor force B24 Grain yield/number of people employed in the primary
industry (kg/person)

+

Meat and egg production per labor force B25 Meat and egg production/number of people employed in the
primary industry (kg/person)

+

Level of agricultural labor force transfer B26 Number of people employed in the primary industry/total
number of people employed (%)

-

Performance of financial support for agriculture B27 Financial support for agriculture/value-added in agriculture +
Proportion of production area of pollution-free/green/
organic agricultural product certification B28

Directly available (%) +
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Where max(Xj) and min(Xj) represent the maximum and
minimum values of the jth index, respectively. The decision
matrix after normalization is denoted as B � (Yij)m×n, where
Yij ∈ [0, 1] and is a normalized positive index.

3.2.2 Entropy Weight TOPSIS Method
The entropy weight TOPSIS method is essentially an upgrade of
the traditional TOPSIS evaluation method, as it determines the
weight of each index by the entropy weight method, and
constructs the ranking of objects by the TOPSIS approach.
The entropy weight method determines the weight of each
index based on the information contained in observations,
which not only faithfully reflects the importance of an index
in an evaluation system, but also reveals the temporal variations
in the weights of indices, thus rendering the method suitable for
the evaluation of county economic development. TOPSIS is a
method that identifies the geometrical distance of each alternative
(object) from the positive ideal solution (PIS) and the negative
ideal solution (NIS), and ranks the alternatives based on their
relative closeness to the ideal solution.

The entropy weight TOPSIS method is described in the
following steps:

① Determine the weight of each index.

The determination of the index weight is important in the
evaluation by TOPSIS, while the entropy weight method can
effectively avoid the interference of subjective factors in the
evaluation indices.

Calculate the information entropy:

Hj � −k∑m

i�1pij Inpij

(Where pij � yij∑m

i�1yij
; k � 1

Inm).

Define the weight of the jth index as:

Wj � 1 −Hj∑n
j�1(1 −Hj)

(Where Wj ∈ [0, 1], and ∑n
j�1Wj � 1).

Calculate the weights of the indices based on the data from
Zhejiang Province (see Table 2):

② Rank the alternatives by their distance from the ideal
solution using the entropy weight TOPSIS method.

First, calculate the weighted matrix:

R � (rij)m×n
, rij � Wjpyij(i � 1, 2, . . . , n)

TABLE 2 | Weight of Indices.

First-level Index Weight of
First-level
Index (%)

Second-level Index Weight of
Second-level
Index (%)

Agricultural Resource Endowment A1 10.57 Cultivated land per capita B1 3.92
Proportion of first-class cultivated land B2 2.80
Forest coverage rate (farmland shelter forest across plains) B3 3.85

Agricultural Production Level A2 22.25 Effective irrigation rate B4 3.45
Multiple cropping index B5 3.06
Grain yield per unit area B6 5.01
Agricultural mechanization level B7 4.87
Proportion of cultivated land with scale management B8 2.64
Proportion of hog scale production B9 3.22

Agricultural Science & Technology
Level A3

9.30 Proportion of agricultural technicians B10 1.69
Training of rural practical talents B11 1.84
Coverage rate of improved crop varieties B12 2.23
Contribution rate of agricultural science and technology investment B13 3.54

Ecological Benefits A4 19.19 Comprehensive utilization rate of clean energy in rural areas B14 3.26
Fertilizer use intensity B15 3.69
Pesticide use intensity B16 3.76
Comprehensive utilization rate of straw B17 3.01
Comprehensive utilization rate of animal manure as resources B18 5.47

Economic Benefits A5 15.59 Agricultural labor productivity B19 4.58
Output value per mu B20 2.66
Rural per capita disposable income B21 3.07
Income gap between rural and urban areas B22 2.23
Ratio of leisure agriculture output value to the total output value of agriculture B23 3.05

Social Benefits A6 23.08 Grain yield per labor force B24 6.67
Meat and egg production per labor force B25 5.29
Level of agricultural labor force transfer B26 4.57
Performance of financial support for agriculture B27 3.67
Proportion of production area of pollution-free/green/organic agricultural product
certification B28

2.88

Frontiers in Environmental Science | www.frontiersin.org March 2022 | Volume 10 | Article 8604815

Fu et al. Evaluation of Agricultural Sustainable Development

https://www.frontiersin.org/journals/environmental-science
www.frontiersin.org
https://www.frontiersin.org/journals/environmental-science#articles


with the PIS and NIS being max(rj) andmin(rj), respectively.
Next, calculate the Euclidean distance D of each alternative

from the PIS and NIS:
Euclidean Distance from PIS

D+ �
����������������∑n

j�1(max rj − rij)2√

Euclidean Distance from NIS

D− �
����������������∑n

j�1(rij −min rj)2√

D+ andD−, respectively, refer to the distances of an alternative
from the PIS and NIS, with higher values of D+ and D−
representing longer distances from the PIS and NIS,
respectively. The best alternative has the shortest distance
from the PIS (smallest D+) and the longest distance from the
NIS (largest D−).

Finally, calculate the relative closeness of each
alternative C:

Ci � D−
i

D+
i +D−

j

, Ci ∈ [0, 1]

Because the higher the value of D−, the longer the distance
from the NIS, a higher value of C represents a better
alternative. However, it is worth noting that C is a relative
rather than an absolute value; thus, the PIS and NIS of
evaluation indices at the provincial, city, and county levels
are different, making comprehensive evaluation results
incomparable across levels.

4 EMPIRICAL EVALUATION RESULTS

4.1 Provincial Level Temporal Variations
(2013–2019)
4.1.1 Steady Progress in Zhejiang’s ASD
Based on the evaluation index system for sustainable agriculture,
this study presents the evaluation results of ASD in Zhejiang from
2013 to 2019 using the entropy weight TOPSIS method. Table 3
shows how the ASD index (relative closeness C) for Zhejiang
fluctuated between 2013 and 2019, indicating that Zhejiang made
steady progress in sustainable agriculture during the period.

4.1.2 Fluctuating Progress in the Six Evaluation
Aspects of Zhejiang’s ASD
Zhejiang made progress in sustainable agriculture regarding the
first-level evaluation indices, i.e., agricultural resource
endowment, agricultural production level, agricultural science
and technology, and ecological, economic, and social benefits.
However, despite the overall steady progress in sustainable
agriculture at the provincial level, there were wide fluctuations
across the years in terms of specific indices (see Table 4).

Regarding the agricultural resource endowment index, there
was significant fluctuation in 2016 (see Table 4). Due to a
decrease in the cultivated land per capita, the index dropped
in 2016 and gradually rebounded in the following years, due to an
increase in the proportion of first-class cultivated land. Overall,
Zhejiang was still confronted by a shortage of cultivated land per
capita, as the index decreased from 0.61mu in 2013 to 0.59mu in
2019. During the same period, the proportion of first-class
cultivated land and the forest coverage rate increased,

TABLE 3 | Evaluation Results of Zhejiang’s Agricultural Sustainable Development (2013–2019).

Year D+ (distance from PIS) D- (distance from NIS) C (relative closeness) Ranking

2013 0.182 0.074 0.290 7
2014 0.152 0.077 0.336 6
2015 0.153 0.081 0.345 5
2016 0.127 0.102 0.446 4
2017 0.119 0.100 0.456 3
2018 0.088 0.142 0.617 2
2019 0.093 0.164 0.637 1

TABLE 4 | Relative Closeness C and Its Ranking of Zhejiang’s Second-level Indices.

Year Agricultural
Resource

Endowment

Agricultural
Production Level

Agricultural
Science &

Technology Level

Ecological Benefits Economic Benefits Social Benefits

C Ranking C Ranking C Ranking C Ranking C Ranking C Ranking

2013 0.434 7 0.290 7 0.297 7 0.013 7 0.000 7 0.353 6
2014 0.497 5 0.331 6 0.363 6 0.280 5 0.164 6 0.307 7
2015 0.546 3 0.379 5 0.571 4 0.202 6 0.313 5 0.360 5
2016 0.456 6 0.445 4 0.504 5 0.602 3 0.462 4 0.375 4
2017 0.501 4 0.492 3 0.668 2 0.426 4 0.598 3 0.433 3
2018 0.556 2 0.722 1 0.641 3 0.702 1 0.737 2 0.521 2
2019 0.566 1 0.572 2 0.960 1 0.656 2 1.000 1 0.618 1
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particularly the former, as the two indices increased from 18.17 to
60.82% in 2013 to 26.97 and 61.15% in 2019, respectively.

Zhejiang’s agricultural production level index grew steadily
year by year, except for a drop in 2019 compared with 2018,
which resulted from the slight decreases in the four indices in
2019 (see Table 4): effective irrigation rate, grain yield per unit
area, proportion of cultivated land with scale management, and
proportion of hog-scale production. In recent years, Zhejiang has
been vigorously promoting agricultural mechanization and the
“separation of rural land ownership, contractual rights, and
management rights,” leading to its continuous progress in
agricultural mechanization and scale management. Specifically,
its agricultural mechanization level index increased from 70.35%
in 2013 to 81.10% in 2019, while its proportion of cultivated land
with scale management increased from 25.08% in 2013 to 29.29%
in 2019. However, its multiple cropping index, grain yield per unit
area, and proportion of hog-scale production evidently fluctuated
during this period.

In terms of the agricultural science and technology level, the
index declined slightly in 2016 and 2018 but gained momentum
overall, jumping from 0.297 in 2013 to 0.960 in 2019, which was
close to the ideal solution (see Table 4). The progress was largely
attributable to three factors: First, there was stronger government
support for both the training of farmers and rural practical talent
and rural entrepreneurship by returning migrants. Consequently,
Zhejiang experienced growth in both the proportion of
agricultural technicians and the training of rural practical
talents, with the two indices increasing from 0.18 to 3.51% in
2013 to 0.26 and 4.25% in 2019, respectively. Second, seed
production improved. The seed industry is the “chip” of
agriculture, and the coverage rate of improved crop varieties
in Zhejiang increased from 68.59% in 2013 to 86.37% in 2019.
Third, there was more fiscal investment in agricultural science
and technology, with the contribution rate of agricultural science
and technology investment increasing from 0.12% in 2013 to
0.28% in 2019.

Regarding ecological benefits, there were wide fluctuations
across the years (see Table 4). The index declined in 2015 and
2017 due to more intense use of agricultural plastic film and a
lower comprehensive utilization rate of animal manure as
resources. With advances in agricultural supply-side structural
reform, Zhejiang has made substantial progress in the
comprehensive, recycled, and intensive use of agricultural
resources. More specifically, the comprehensive utilization rate
for clean energy in rural areas increased from 74.52% in 2013 to
86.60% in 2019, while the comprehensive utilization rate for straw
and animal manure, both of which are recycled agricultural waste,
reached 95.69 and 97.23%, respectively. Meanwhile, Zhejiang has
pressed ahead with the “real-name system and quota system for
chemical fertilizer and pesticides.” Consequently, the use of
chemical fertilizer and pesticides decreased for eight
consecutive years in Zhejiang, with the two indices declining
from 31.13 kg/mu and 2.10 kg/mu in 2013 to 24.48 kg/mu and
1.30 kg/mu in 2019, respectively.

Zhejiang achieved continuous growth in the economic benefits
of ASD, with the index jumping from 0 in 2013 to 1 in 2019; this
was because all the five indices reached a low in 2013 and a record

high in 2019 (see Table 4). Over the years, agricultural labor
productivity, output value per mu, rural per capita disposable
income, and the ratio of the leisure agriculture output value to the
total output value of agriculture all increased continuously, while
the income gap between the rural and urban areas narrowed year
by year. More specifically, over the 6 years from 2013 to 2019,
Zhejiang’s agricultural labor productivity grew by 17230.11 yuan
per capita, the output value per mu by 880.49 yuan per mu, the
rural per capita disposable income by 12382 yuan, and the ratio of
the leisure agriculture output value to the total output value of
agriculture by 0.08 to 0.13. Simultaneously, the income gap
between the rural and urban areas narrowed steadily across
the years from 2.12 in 2013 to 2.01 in 2019.

Regarding social benefits, the index maintained relatively
rapid growth over the years, except for a slight decline in 2014
compared to the value in the previous year (see Table 4). The
grain yield per labor force increased continuously from
1,185.86 kg per capita in 2013 to 1,455.52 kg per capita in
2019. In addition to the output growth, Zhejiang has made
substantial progress in the quality of agricultural products. The
proportion of the production area for “pollution-free, green, and
organic agricultural product” certification increased from 48.60%
in 2016 to 55.60% in 2019. Moreover, Zhejiang made great
progress in the transfer of the agricultural labor force, as the
proportion of people working in the primary industry decreased
from 13.67% in 2013 to 10.50% in 2019.

4.2 City-Level Spatial Variations (2019)
4.2.1 Overall Situation
Overall, great disparities were found in ASD across Zhejiang’s
prefecture-level cities, with its northern regions more developed
than the southern ones (see Figure 1); their relative closeness, C,
varied between 0.357 and 0.626 (see Table 5). More specifically,
the three cities of Huzhou, Ningbo, and Jiaxing were ranked

FIGURE 1 | Agricultural Sustainable Development Index (Relative
Closeness, C).
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TABLE 5 | Evaluation Results of Agricultural Sustainable Development in Zhejiang’s 11 Prefecture-level Cities (2019).

Prefecture-Level City D+ (distance from PIS) D- (distance from NIS) C (relative closeness) Ranking

Hangzhou 0.590 0.609 0.508 4
Ningbo 0.538 0.625 0.538 3
Jiaxing 0.545 0.717 0.568 2
Huzhou 0.368 0.774 0.678 1
Shaoxing 0.627 0.554 0.469 6
Zhoushan 0.729 0.545 0.428 9
Wenzhou 0.649 0.491 0.431 7
Jinhua 0.670 0.502 0.428 8
Quzhou 0.608 0.598 0.496 5
Taizhou 0.690 0.434 0.386 10
Lishui 0.794 0.442 0.357 11

TABLE 6 | Relative Closeness, C, and the Ranking of Zhejiang’s 11 Prefecture-level Cities in terms of the Six Evaluation Aspects (2019).

Agricultural
Resource

Endowment

Agricultural
Production Level

Agricultural
Science &

Technology Level

Ecological
Benefits

Economic Benefits Social BenefitsCity

C Ranking C Ranking C Ranking C Ranking C Ranking C Ranking

Hangzhou 0.437 9 0.641 6 0.598 2 0.395 9 0.534 4 0.483 4
Ningbo 0.485 7 0.802 3 0.518 4 0.259 11 0.551 3 0.535 3
Jiaxing 0.536 5 0.900 1 0.413 5 0.365 10 0.494 5 0.679 1
Huzhou 0.697 1 0.839 2 0.726 1 0.646 1 0.597 1 0.620 2
Shaoxing 0.579 4 0.693 5 0.076 11 0.455 7 0.486 6 0.328 8
Zhoushan 0.350 11 0.446 10 0.276 9 0.547 2 0.562 2 0.196 11
Wenzhou 0.406 10 0.460 9 0.565 3 0.546 3 0.233 8 0.359 6
Jinhua 0.514 6 0.576 7 0.388 6 0.531 4 0.223 9 0.245 9
Quzhou 0.693 2 0.724 4 0.280 8 0.522 5 0.203 10 0.463 5
Taizhou 0.478 8 0.492 8 0.212 10 0.493 6 0.312 7 0.199 10
Lishui 0.625 3 0.234 11 0.324 7 0.400 8 0.092 11 0.355 7

FIGURE 2 | Relative Closeness, C, in Terms of Agricultural Resource
Endowment.

FIGURE 3 | Relative Closeness, C, in Terms of Agricultural Production
Level.
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among the first-tier cities of sustainable agriculture, followed by
Quzhou, Hangzhou, and Shaoxing in the second tier, Wenzhou,
Zhoushan, and Jinhua in the third tier, and Taizhou and Lishui in
the fourth tier.

4.2.2 Regional Disparities in the Six Evaluation
Aspects
As shown in Table 6, the 11 prefecture-level cities clearly varied in
terms of the six evaluation aspects, with the regional disparities the
most significant in terms of agricultural production level. In terms of
this aspect, Jiaxing’s relative closeness, C, was as high as 0.900, while

Lishui’s only stood at 0.234, revealing a wide gap of 0.666 among the
cities. Agricultural science and technology level exhibited the
second-largest regional disparity, as there was a gap of 0.650 in C
between Ningbo, which ranked first, and Shaoxing, which ranked
last. The third-largest regional disparity lay in economic and social
benefits. The difference in C in terms of economic benefits between
Ningbo, which ranked first, and Lishui, which ranked last, was 0.505,
while that in terms of social benefits between Ningbo and Zhoushan
was 0.483. Ecological benefits and agricultural resource endowment
exhibited relatively small regional disparities: the difference in C in
terms of ecological benefits betweenHuzhou, which ranked first, and
Ningbo, which ranked last, was 0.387, while the difference in terms

FIGURE 4 | Relative Closeness, C, in Terms of Agricultural Science and
Technology Level.

FIGURE 5 | Relative Closeness, C, in Terms of Ecological Benefits.

FIGURE 6 | Relative Closeness, C, in Terms of Economic Benefits.

FIGURE 7 | Relative Closeness, C, in Terms of Social Benefits.
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of agricultural resource endowment betweenHuzhou and Zhoushan
was 0.347.

Regions were compared in terms of the six evaluation aspects. As
shown in Figure 2, when land and forest resources are considered,
Zhejiang’s northern and southwestern regions were better than its
eastern and southeastern ones in terms of agricultural resource
endowment. In other words, plains and mountainous areas were
endowed with more agricultural resources than coastal (island)
areas. Figure 3 shows that in terms of agricultural production
level, Zhejiang’s northern areas were superior to its southern
ones, revealing the advantage of plains in agricultural
mechanization and scale management. Regarding the aspect of
agricultural science and technology level, as seen in Figure 4,
factors such as the training of agricultural technicians, promotion
of improved crop varieties, and investment in agricultural
technologies were all subject to government policies. Regarding
ecological benefits, the regions varied quite significantly in terms
of comprehensive, intensive, and recycled use of agricultural
resources, as shown in Figure 5. The top 3 cities were Huzhou,
the northernmost prefecture-level city in Zhejiang, Wenzhou, the
southernmost, and Zhoushan, the easternmost; in the last two places
were Jiaxing and Ningbo, both of which are in the northeastern part
of Zhejiang. Regarding economic benefits, regional disparities were
most evident in agricultural labor productivity and output value, as
shown in Figure 6, with a decreasing trend from Zhejiang’s
northeast to its southwest. Concerning social benefits, as shown
in Figure 7, the regions differed in terms of guaranteed supply of
essential agricultural products, labor force structure, financial
support for agriculture, and the building of their agricultural

product brands. Overall, Zhejiang’s northern part delivered more
social benefits than its southern part, while its western part
performed better than its eastern part.

4.3 County-Level Spatial Variations (2019)
To fully implement the spirit of the 19thCPCNational Congress and
apply the new development philosophy, China approved the first
batch of 40 national ASD pilot demonstration zones (hereinafter
referred to as “pilot demonstration zones”) in accordance with two
regulations: the “Notice of Eight Departments Including the
Ministry of Agriculture and Rural Affairs on Issuing the Scheme
for Building National Agricultural Sustainable Development Pilot
Demonstration Zones” and the “Notice of the General Office of the
Ministry of Agriculture and Rural Affairs on Carrying Out the
Selection of First-Batch National Agricultural Sustainable
Development Pilot Demonstration Zones.” To better quantify the
achievements of the pilot program, the Ministry of Agriculture and
Rural Affairs selected a sample of 25 counties (cities and districts) for
data monitoring; therefore, they were selected in the present study
for the evaluation of ASD at the county level.

4.3.1 Overall Situation
As shown in Table 7, the ASD indices (relative closeness, C) for
the 25 pilot demonstration zones in 2019 varied between 0.366
and 0.615. Among them, Yuyao City ranked first, followed by
Deqing County and Jiashan County, while Suichang County
ranked last, following the Wucheng and Liandu districts.
Overall, there were no significant disparities in sustainable
agriculture across most zones.

TABLE 7 | Evaluation Results for Agricultural Sustainable Development in 25 Pilot Demonstration Zones.

Tier District D+ (distance
from PIS)

D− (distance
from NIS)

C (relative
closeness)

Ranking

First Tier Yuyao city 0.469 0.748 0.615 1
Deqing county 0.533 0.684 0.562 2
Jiashan county 0.573 0.652 0.532 3
Anji county 0.563 0.578 0.507 4
Haining city 0.566 0.576 0.505 5
Longyou county 0.626 0.599 0.489 6

Second Tier Xiaoshan district 0.616 0.581 0.485 7
Shangyu district 0.625 0.546 0.467 8
Cixi city 0.66 0.573 0.465 9
Zhuji city 0.655 0.542 0.453 10
Jiande city 0.662 0.535 0.447 11
Qujiang district 0.686 0.554 0.447 12

Third Tier Tonglu county 0.669 0.513 0.434 13
Dongyang city 0.67 0.511 0.433 14
Dinghai district 0.713 0.522 0.422 15
Sanmen county 0.674 0.485 0.418 16
Longquan city 0.706 0.500 0.415 17
Taishun county 0.724 0.500 0.408 18

Fourth Tier Lanxi city 0.696 0.472 0.404 19
Cangnan county 0.701 0.467 0.4 20
Xianju county 0.703 0.458 0.394 21
Xinchang county 0.715 0.461 0.392 22
Liandu district 0.728 0.461 0.387 23
Wucheng district 0.757 0.452 0.374 24
Suichang county 0.772 0.446 0.366 25
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4.3.2 Between-County Disparities in the Six Evaluation
Aspects
Regarding the six evaluation aspects (see Table 8), Yuyao ranked
first in terms of agricultural production level, economic benefits,
and social benefits, whereas Deqing ranked first in terms of
agricultural science and technology level and ecological benefits.
Regarding between-county disparities, the relative closeness,C,was
the highest for agricultural production level (Yuyao, 0.849) and
lowest for economic benefits (Taishun, 0.086). Its mean was also
highest for agricultural production level (0.598), while it was lowest
for social benefits (0.280). The between-county disparity was the
most significant in terms of social benefits, with the difference in
the value of C reaching 0.597, while it was the least significant in
terms of ecological benefits, with a difference of only 0.217.

Regarding agricultural resource endowment, the value of C for
the 25 pilot demonstration zones varied between 0.232 and 0.642,
with Qujiang ranking first, followed by Longquan and Suichang, and
Xiaoshan ranking last. The 25 pilot demonstration zones showed
great disparities in their cultivated land areas, with a gap of 0.411
between Qujiang and Xiaoshan. However, the growth of the
agricultural economy at the county level was not affected by the
stock of raw resources, as the more developed districts, such as
Xiaoshan, Cixi, and Haining, did not enjoy advantages in terms of
agricultural resource endowment. By contrast, the districts endowed
with more abundant agricultural resources, such as Longquan and
Suichang, ranked among the bottom.

In terms of agricultural production level, the value of C for the 25
pilot demonstration zones varied between 0.338 and 0.849, with

Yuyao ranking first, followed by Jiashan and Haining, and
Suichang ranking last, following Taishun and Liandu. The gap
between Yuyao and Suichang was 0.511; however, despite a few
exceptions, the between-county disparities were generally small.
Mountainous and hilly areas, constrained by their landforms, have
difficulty developing large-scale, intensive, and mechanized
agricultural production, leading to a relatively low production level.

Regarding agricultural science and technology level, the value of
C for the 25 pilot demonstration zones varied between 0.129 and
0.616, with Deqing ranking first, followed by Anji and Longyou,
and Suichang ranking last, following Dinghai and Cixi. Overall, the
25 pilot demonstration zones made great progress in their
agricultural science and technology development; however,
between-county disparities were evident, with the gap between
Deqing and Shangyu at 0.487. The results also revealed a large
disparity between agricultural labor force and government
investment in science and technology at the county level.

In respect of ecological benefits, the value of C for the 25 pilot
demonstration zones varied between 0.392 and 0.609, with Deqing
ranking first, followed by Taishun and Cangnan, and Zhuji ranking
last, following Anji and Suichang. Ecological benefits showed the
smallest between-county disparity of 0.217, while mountainous areas
also had an advantage in terms of the reduced and recycled use of
resources.

Regarding economic benefits, the value of C for the 25 pilot
demonstration zones varied between 0.086 and 0.656, with Yuyao
ranking first, followed by Anji and Xiaoshan, and Taishun ranking
last (0.086), following Wucheng and Suichang. Overall, there were

TABLE 8 | Relative Closeness, C, and the Ranking of 25 Pilot Demonstration Zones.

Agricultural
Resource

Endowment

Agricultural
Production Level

Agricultural
Science &

Technology Level

Ecological
Benefits

Economic Benefits Social BenefitsDistrict

C Ranking C Ranking C Ranking C Ranking C Ranking C Ranking

Yuyao 0.421 20 0.849 1 0.433 4 0.483 15 0.656 1 0.694 1
Deqing 0.557 7 0.701 8 0.616 1 0.609 1 0.491 6 0.387 4
Jiashan 0.499 16 0.835 2 0.429 6 0.535 8 0.522 4 0.339 8
Anji 0.590 5 0.633 10 0.529 2 0.398 24 0.603 2 0.363 7
Haining 0.363 22 0.765 3 0.309 17 0.531 9 0.446 10 0.434 3
Longyou 0.620 4 0.710 7 0.480 3 0.482 16 0.203 19 0.443 2
Xiaoshan 0.232 25 0.623 11 0.430 5 0.524 10 0.546 3 0.371 6
Shangyu 0.500 15 0.754 4 0.129 25 0.435 21 0.483 7 0.302 13
Cixi 0.286 24 0.670 9 0.206 23 0.482 17 0.518 5 0.312 12
Zhuji 0.540 10 0.722 6 0.298 18 0.392 25 0.462 8 0.202 18
Jiande 0.549 9 0.603 13 0.361 11 0.438 20 0.433 11 0.316 9
Qujiang 0.642 1 0.750 5 0.253 22 0.500 13 0.254 18 0.132 21
Tonglu 0.574 6 0.565 16 0.419 7 0.471 19 0.447 9 0.129 22
Dongyang 0.448 18 0.618 12 0.352 13 0.571 4 0.350 14 0.143 20
Dinghai 0.356 23 0.508 18 0.134 24 0.504 11 0.393 13 0.374 5
Sanmen 0.508 12 0.540 17 0.403 9 0.563 5 0.341 15 0.097 25
Longquan 0.640 2 0.429 21 0.282 19 0.555 6 0.180 21 0.267 15
Taishun 0.553 8 0.392 24 0.404 8 0.600 2 0.086 25 0.315 10
Lanxi 0.505 14 0.565 15 0.280 20 0.474 18 0.185 20 0.270 14
Cangnan 0.387 21 0.569 14 0.342 14 0.576 3 0.165 22 0.149 19
Xianju 0.508 13 0.427 22 0.360 12 0.547 7 0.267 17 0.224 16
Xinchang 0.520 11 0.467 20 0.341 15 0.502 12 0.338 16 0.108 24
Liandu 0.488 17 0.424 23 0.313 16 0.434 22 0.415 12 0.209 17
Wucheng 0.427 19 0.505 19 0.394 10 0.486 14 0.131 24 0.110 23
Suichang 0.625 3 0.338 25 0.265 21 0.413 23 0.148 23 0.312 11

Frontiers in Environmental Science | www.frontiersin.org March 2022 | Volume 10 | Article 86048111

Fu et al. Evaluation of Agricultural Sustainable Development

https://www.frontiersin.org/journals/environmental-science
www.frontiersin.org
https://www.frontiersin.org/journals/environmental-science#articles


evident disparities across the 25 zones, with the difference between
Yuyao and Taishun reaching 0.570 (the second-largest), revealing a
wide gap in agricultural income and productivity at the county level.
Thus, while promoting agricultural productivity and farmers’ living
standards, it is also imperative to allow full play to the advantages of
regions with higher productivity to increase the productivity and
thus the income of farmers in the mountainous areas.

In respect of social benefits, the value of C for the 25 pilot
demonstration zones varied between 0.097 and 0.694, with Yuyao
ranking first, followed by Longyou andHaining, and Sanmen ranking
last, following Xinchang and Wucheng. Overall, the social benefits
delivered by ASD showed the largest between-county disparity, as the
difference between Yuyao and Sanmen stood at 0.597.

5 CONCLUSION AND IMPLICATIONS

The RUE-based evaluation index system for sustainable agriculture had
the greatest weight in the evaluation system, which showed that it was
comprehensive, comprising “Wuli (RUE), Shili (sustainability of
agriculture), and Renli (sustainability of farmers)” (WSR).
Chronologically, Zhejiang made steady progress in its ASD from
2013 to 2019, despite slight fluctuations. Spatially, evident regional
disparities were found across its 11 prefecture-level cities and 25 pilot
demonstration zones, particularly in terms of themaximum–minimum
difference in the value of C; ecological benefits and agricultural resource
endowment showed relatively small disparities at the city and county
levels. In addition, economic benefits increased substantially over the
years and showed a decreasing trend from Zhejiang’s southeast to its
northwest. As the 26 mountainous counties scored low in economic
benefits, this becomes an urgent issue to be addressed during the
establishment of Zhejiang as a demonstration zone for common
prosperity. As a resource-limited province, Zhejiang does not enjoy
advantages in its agricultural resources. Generally, plain areas have
outstanding arable land resource endowments but insufficient forest
resources; mountain areas have outstanding forest resource
endowments but insufficient arable land resources; island areas have
insufficient arable land and freshwater resources; and all resources in
semi-mountainous areas are relatively balanced. Comparatively, its land
per capita is almost equivalent to that of South Korea, Japan, and the
Netherlands, while its cultivated land per capita is close to that of Japan
and South Korea. Zhejiang’s forest area per capita is close to that of
Germany and South Korea, and its freshwater resources per capita is
close to that of the United Kingdom and Japan. For regions with better
economic development yet more limited resources, it is imperative to
strengthen the intensive and recycled use of resources to comprehensive
promote their ASD. Zhejiang’s practices in improving RUE and
promoting ASD offer valuable references to other countries.

The first is efficient use of land resources. Cultivated land resources
have been found to have far-reaching influences on agricultural
production. As plains are more suitable for large-scale,
mechanized, and intensive production, they hold an advantage
over mountainous and island areas. Facing a shortage of cultivated
land per capita and inadequate food supply, Zhejiang was the first
province in China to establish functional areas for grain production;
the province applied the innovative model of “half-a-ton of grain or a
net profit of over 10,000 yuan permu” and “evaluation only based on

the grain output permu,” ensuring the farming function of 8.1million
mu of grain production areas. In addition, Zhejiang has carried out
comprehensive land consolidation and province-wide ecological
restoration and optimized the coordination of ecological,
agricultural, and construction functions in rural areas. Specifically,
it has carried out comprehensive total factor consolidation regarding
“farmland, water, forest, roads, and villages,” thus promoting the
quality of high-standard farmland.Moreover, Zhejiang has accelerated
the building of digital villages and digitization of rural land, enabling
the digital registration, transfer, and distribution of scattered farmland
among rural households.

Second, there is efficient use of forest and water resources.
Zhejiang is confronted by a regional or seasonal shortage of water
resources, despite a bare balance between supply and demand. In
response, Zhejiang has promoted agricultural water conservation and
upgraded its farmland irrigation and drainage systems. It encourages
water-saving irrigation in farming and automatic water-saving
measures in animal husbandry, and has piloted the water recycling
program of “treated waste-water for farmland irrigation.” In addition,
Zhejiang has implemented the project of “one village, ten thousand
trees,” which aims to plant 10,000 trees, mostly precious or local
timber species, in one village, to develop a village-greening pattern of
“one product for each village, one scenic view for each road, and one
industry for each timber species,” Furthermore, Zhejiang is committed
to translating its lucid waters and lush mountains into invaluable
assets and ecological advantages into economic ones. By exploring the
gross ecosystem production (GEP) accounting system, Zhejiang
promotes the coordinated development of its ecological agriculture,
industry, and services.

The third reference relates to the introduction and training of the
rural labor force. Facing a structural shortage of rural labor force,
Zhejiang was the first province in China to promote the campaign
for “bringing technologies and funds to villages, and encouraging
young people and talent to return to villages.” In addition, Zhejiang
has made great efforts to promote the cultivation of new main
agricultural management bodies, such as large-scale farmers, family
farms, specialized cooperatives, and leading enterprises. By
advancing the centralized, continuous, and long-term transfer of
rural land to the new main bodies, Zhejiang encourages appropriate
scale management in agriculture. Additionally, Zhejiang was also
among the first to establish an agronomist college and launch the
qualification assessment for senior professional titles for farmers,
building a training systemwith “farmers’ university, farmers’ college,
farmers’ school, and field school” at its core.

The fourth relates to efficient use of agricultural material goods.
To phase out its traditional production methods featuring high
carbon emissions and large material input, Zhejiang has followed
throughwith the requirement for “one control, two reductions, three
basics,“1 and promoted the standardization of the industrial chain of
green agriculture. Consequently, it was among the first to establish a

1One control, two reductions, three basics: “one control” refers to controlling the
total amount of water used in agriculture and agricultural water pollution; “two
reductions” refer to reducing the use of pesticides and fertilizer; and “three basics”
refer to the basic realization of recycling and non-hazardous treatment of animal
manures, agricultural plastic films, and straw.
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recycling mechanism for pesticide packaging wastes, with the wastes
“collected bymarket entities, disposed of by professional institutions,
and the whole project supported by public finance.” Moreover,
Zhejiang has continued with the reform of the “real-name system
and quota system for chemical fertilizer and pesticides,” and built
corresponding demonstration zones. By substituting organic
fertilizer for chemical fertilizer, applying fertilizer based on soil
testing, promoting the use of new fertilizer, and advancing the
professional and unified prevention and control of pesticide and
disease, Zhejiang has built itself into a national model of “pesticides
and fertilizer reduction.”

The fifth valuable reference entails empowerment through
science and technology. Agricultural science and technology levels
were subject to government policies, and policy changes have led to
temporal and spatial variations in agricultural science and
technology development. Zhejiang has taken the lead in
empowering agriculture with science, technology, and
mechanization to promote its agricultural productivity and
efficiency in an all-around manner and to win the battle for
high-quality agricultural development. To advance technological
innovation and its application in agriculture, Zhejiang has
focused on three aspects: modern agricultural biotechnologies;
green, intelligent, and efficient agricultural production
technologies; and the quality and life health of agricultural
products. Considering its farming conditions, Zhejiang has
developed miniature, portable, and versatile agricultural
machinery that is suitable for hilly areas, greenhouses, and family

farms. With the improvement in the mechanization level of
farmland and the combination of agronomy and agricultural
machinery, farmers in Zhejiang can use agricultural machinery
free from worry and at a more affordable price.
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