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Research on the pathways for agricultural green production transformation
under climate change scenarios
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(1. School of Economics, Hunan Agricultural University, Changsha 410128, China; 2. Rural Development Institute, Chinese Academy of
Social Sciences, Beijing 100732, China)

Abstract: Climate change has had a profound impact on agricultural production system, and promoting the transformation of agricul-
ture toward green, low-carbon, and sustainable development has become a global consensus. This study analyzes the basic connota-
tions, key characteristics, and internal logic of agricultural green production transformation under various climate change scenarios.
From a conceptual perspective, agricultural green production transformation refers to the process of promoting agricultural produc-
tion modes in low-carbon, high-efficient, and sustainable directions through technological innovation, policy support, and other meas-
ures. From the perspective of characteristics, it is manifested as the synergistic drive of economic and social benefits, the comple-
mentarity of scientific innovation and green technology promotion, and the joint guidance of regional differentiation and the “dual
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carbon” goals. From the perspective of internal logic, in the context of climate change, agricultural green production transformation is
grounded in resilience theory, oriented toward efficient resource utilization, ecological environment conservation, and multidimen-
sional enhancement of agricultural productivity, and is driven by the synergy of technological innovation, policy guidance, and mar-
ket demand. Based on a review of domestic and international literature, this study further examines the development status and chal-
lenges of agricultural green production transformation under climate change scenarios and proposes corresponding optimization
strategies. This study shows that climate change adversely affects agricultural production structure and crop growth cycles by aggrav-
ating agricultural non-point source pollution, lowering resource-use efficiency, and hindering the promotion and application of green
technologies. Moreover, deficiencies remain in the construction of agricultural infrastructure, production mode adjustments, and
policy support systems. To address these issues, this study proposes optimizing planting systems and crop distribution, accelerating
the adoption of green agricultural technologies, and strengthening the construction of agricultural infrastructure to enhance the resili-
ence and adaptability of production systems, ensure food security, and advance the green transformation of agriculture. Furthermore,
agricultural green transformation is not only an inherent requirement for achieving sustainable development but also an important
pathway to implementing the concept of “lucid waters and lush mountains are invaluable assets” and realizing the “dual carbon”
goals. Constructing an agricultural production system guided by resource conservation, environmental friendliness, and ecological pri-
ority not only mitigates climate risks and maintains ecological security but also promotes the deep integration of agricultural modern-
ization and rural revitalization, thereby providing valuable experience and references for the green and low-carbon transformation of
agriculture in China.

Keywords: climate change; agricultural green production transformation; food security; green development of agriculture; climate-

smart agriculture
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Table 1 Overview of China’s policies to address climate change (partial)
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Table 2 Overview of agricultural green production policies (partial)

H(EE-A-H)
Date (year-month-day)

A4 Document JESCHESE Original link

2017-09-30 CRTRIH A RIHLRIEER L G €5 4 R I ) https://www.moa.gov.cn/nybgb/2017/dsq/201801/
Guidelines on Establishing Innovative Systems and Mechanisms to Promote P020180201296976769643.pdf
Agricultural Green Development
2017-11-21 (AT BN ART T 6 T A RS Rl 2 €0 % i TAERYE A ) https://www.moa.gov.cn/nybgb/2017/201712/2018
Notice by the Ministry of Agriculture and the Agricultural Bank of China on 02/t20180201_6136299.htm
Promoting Financial Support for Agricultural Green Development
2018-07-02 Al ER KRB AR TN (2018—20304F) ) https://www.gov.cn/gongbao/content/2018/content
Technical Guidelines for Agricultural Green Development (2018-2030) _5350058.htm
2019-04-03 Rk S (0 % 4152018 ) https://caas.cn/xwzx/nkyw/4101e167d3c74bd2987f
China Agricultural Green Development Report 2018 a5dcfb067a57.htm
2020-03-02 (20204 AP AP 2 €0 % Jie TAEZE ) https://jhs.moa.gov.cn/tzgg/202003/120200304_63
Key Work Priorities for Agricultural and Rural Green Development in 2020 38161.htm
2021-08-23 (A Pa 4 E A S0 5 R ) https://www.gov.cn/zhengce/zhengeeku/2021-
National Agricultural Green Development Plan for the 14th Five-Year Period 09/07/content 5635867.htm
2022-05-07 AR AAS I HE PR It 77 5 ) htps://kjs.moa.gov.cn/hbny/202206/t20220629_64
Implementation Plan for Greenhouse Gas Emission Reduction and Carbon 03713.htm
Sequestration in Agriculture and Rural Areas
2024-10-23 RNV AR TR T R TR Bl 5 S 2 0 ) https://www.gov.cn/zhengce/zhengeeku/202410/co
Guiding Opinions from the Ministry of Agriculture and Rural Affairs on Vigorously ntent_6983051.htm
Developing Smart Agriculture
2024-10-23 (A EEBEANATETRI(2024—20284F) ) https://www.gov.cn/zhengce/zhengceku/202410/co
National Smart Agriculture Action Plan (2024-2028) ntent_6983057.htm
2024-12-26 (AR AR TNl K JB At G (0 5 AL E 2 AR BSR4 S UL ) https://www.gov.cn/zhengce/zhengeeku/202412/co

Guiding Opinions from the Ministry of Agriculture and Rural Affairs on

ntent_6995343 . htm

Accelerating the Comprehensive Green Transformation of Agricultural Development
and Promoting Rural Ecological Revitalization
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Table 3 Effects of a 1 °C temperature rise on the growth cycle and yield of main crops in China

B ERNEEIET S S PR
Variety Shortening days of growth cycle /d Yield reduction
KF Rice 7.8 SRR A 53 I BEAIR 16%~17%F114%~15%
- Reduction of early rice and late rice are 16%—17% and 14%—15%, respectively
/N Wheat 17 [ 10%~12% Reduce 10%—12%
Tk Maize 7 [%15%~6% Reduce 5%—6%
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