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Foreword |

In 2021, China produced more than 680 million tons of grains and its per capita grain possession reached 483 kg.
With nine percent of the world’s arable land and six percent of the world’s freshwater resources, China has successfully
fed 18% of the world’s population, thus, contributing to the global goals of hunger eradication and food security.
However, due to improvements in people’s living standards and the upgradation of the food consumption structure,
the total food consumption and the total food supply in China reveals a gap, and certain foods are particularly
undersupplied. At the National Committee of the Chinese People’s Political Consultative Conference in March
2022, President Xi Jinping emphasized the need for a “Big Food Concept” to ensure the effective supply of meat,
vegetables, fruits, aquatic products, and other types of food, while sustaining the supply of staple grains. To establish
and apply this Big Food Concept, a shift in the focus of food security is required, that is, from ensuring the supply of
XYFUQJ LWFEFNSX YT YMJ FIJVZFYJ XZUUQ”™ TK IN[JWXNwJI KTTI UWTIZHYX
At present, China faces multiple challenges in food security. First, the agricultural production foundation remains
\JFP MNLMQNLMYJI G YMJ INKWHZQYNJX NS UWTYJHYNSL FSI NRUWT[NSL YMJ VZFQNY~*
of the seed industry. Second, the increase in food production has strained the country’s resource carrying capacity,
QJFINSL YT XNLSNWHFSY JS[NWTSRJSYFQ UTQQZYNTS G» HMJRNHFQ KIJWYNQN_ JWX UJX
and poultry manure. Third, domestic agricultural support policies are limited because they are subject to the ceiling of
international prices, the WTQO'’s “amber box,” and other restrictions. Fourth, in addition to the natural, market, and other
YWFINYNTSFQ WNXPX FLWNHZQYZWJ FQXT HTSYJSIX \NYM YMJ WNXP TK UFSIJRNHX WJ
non-traditional risks in the ever-evolving world stage.
To address these challenges and achieve major national strategic goals, such as Rural Revitalization, Common
Prosperity, “Double Carbon” Goals, Ecological Civilization, and Healthy China, China needs to urgently transform its
agriculture, and agricultural support policies need to be adjusted and optimized accordingly. In this context, the 2022
China and Global Food Policy Report, with the theme of “Optimizing Agricultural Support Policies to Promote the
Transformation of Agrifood Systems," is particularly timely and important.
Based on the data and models, the report focuses on the evolution of agricultural support policies in China and
worldwide, and the impact of China’s agricultural support policies on nutritional health, resources and environment,
common prosperity, and international trade. The report features an interdisciplinary, multisectoral, and close
integration of international perspectives with Chinese practices. It proposes to reposition the targets of agricultural
support policies, promote balanced diets and nutrition improvement with the Big Food Concept, support the
YWFSXKTWRFYNTS TK XZGXNIM» UTQNHNJX FSI XHNJSYNwH FSI YIHMSTQTLNHFQ NSUZYX
IJ[JQTURJSY TUYNRN_J YMJ XYWZHYZWJ FSI WILNTSFQ INXYWNGZYNTS TK HISYWFQ wS|
urban-rural integration, and promote the continued shift of agricultural support policies from the “amber box” to
the “green box.” These policy suggestions provide important references for policymakers, researchers, and industry
practitioners. Furthermore, the report will help to direct Chinese agriculture toward a nutritious and healthy, green and
QT\ HFWGTS MNLM VZFQNY” FSI JKWHNJSY FSI WIJXNQNJSY FSI NSHQZXN[J INWJHYNTS
but also worldwide.

Xiwen Chen
Chairman of Agriculture and Rural Affairs Committee of National People’'s Congress

Chairman of Academic Committee of Academy of Global Food Economics and Policy
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Foreword Il

Over the past few decades, China’s agrifood systems have made remarkable achievements in food security, national
nutrition, and farmers’ income. However, these systems continue to face many challenges, such as unreasonable
dietary structure, diminishing resources and environmental constraints, aggravated climate change impacts, complex
NSYJWSFYNTSFQ XNYZFYNTSX FSI NSXZKwHNJSY [J[JQTURJSY HFUFHNY”~ TK XRFQQ KFW
an important way to promote the transformation of the agrifood systems, which has promoted food production,
agricultural development, and farmers’ income. However, the agricultural support policy in nutrition, health, and green
FSI QT\ HFWGTS NSNYNFYN[JX NX WIJQFYN[JQN NSXZKWHNJSY NY NX INKWHZQY YT KZWYI
stage.
The Academy of Global Food Economics and Policy (AGFEP) of China Agricultural University (CAU), led by
Professor Shenggen Fan, has initiated the “2022 China and Global Food Policy Report” (bilingual: Chinese and
English) in conjunction with domestic and foreign institutions to focus on reforming China’s agricultural support
policies, based on multidisciplinary data and empirical research and analyze the agricultural support policies status
and its impact on nutrition and health, resource and environment, common prosperity and international trade, to
help transform agrifood systems. The 2022 report presents practical cases from China with a broad international
perspective. The 2022 report follows their invaluable “2021 China and Global Food Policy Report.” The 2021 report
focuses on China’s agrifood systems and their path of transformation in the post-pandemic era. The published report
attracted widespread attention and led to discussion among domestic and foreign policymakers and researchers as
it highlighted Chinese cases and solutions applicable for the transformation of global agrifood systems in the post-
pandemic era. Additionally, it represented the Chinese viewpoint at the 2021 United Nations Food System Summit.
Furthermore, | believe that the 2022 report can provide an important reference for policymakers and researchers.
IMJ WIJUTWY HTSHQZIJX YMFY WIKTWRNSL FLWNHZQYZWFQ XZUUTWY UTQNHNJX Y
technological innovations is not only a powerful measure to ensure food security but also key to achieving national
nutrition, health, and green and low-carbon development of agrifood systems. The CAU’s mission and responsibility
FWJ YT UWTRTYJ FLWNHZQYZWFQ XHNJSYNwH FSI YIJHMSTQTLNHFQ NSST[FYNTSX FSI X,
and technology in agriculture. In this respect, it has had several outstanding achievements through its actions,
contributing to China'’s high-quality agricultural development and rural modernization. For example, in 2021, the CAU
QFZSHMJI VYJS RFOTW FHYNTSX KTW XHNJSYNwH FSI YIHMSTQTLNHFQ NSST[FYNTS NS Y
on the needs of crops, livestock and poultry, horticulture, grassland, and other seed industries with independent
NSST[FYNTS FX YMJ HTWJ .Y IJQN[IJWJI XHNJSYNwH FSI YIHMSTQTLNHFQ WJIJXJFWHM FSI
XHNJSYNwH FSI YIHMSTQTLNHFQ KTWHJ NS YMJ XJJI NSIZXYWA FSI QJFI YMJ NSST[FYNT
science and technology to implement these strategies. In the future, guided by the major needs in national agricultural
science and technology and the international academic frontier, CAU will continue to employ the advantages and
HMFWFHYJWNXYNHX TK RZQYN FSI NSYJW INXHNUQNSFW”A WIXJFWHM YT GJYYJW XJW][J
food security, national nutrition and health, green and low-carbon development, and common prosperity through
innovation and talent training of agricultural science and technology.

Qixin Sun
President of China Agricultural University
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Executive Summary

Remarkable achievements in global food security have been made in the past several decades. Food production
MFX LWT\S XNLSNwHFSYQ” FSI TZYUFHJI YMJ UTUZQFYNTS LWT\YM -TZXJMTQI KTTI HTS>
undernourishment has declined dramatically. However, due to multiple risks and threats such as climate change,
(4;.) JSINWTSRJISYFQ IJLWFIFYNTS YWFIJ KWNHYNTSX FSI WIJLNTSFQ HTSXxNHYX LQT
unprecedented challenges. In fact, the number of hungry people in the world has been increasing since 2015, with
more than 800 million people now suffering from hunger. After decades of development, China has ended hunger. In
the new development stage, the Chinese government has proposed even higher development goals; these include
Healthy China 2030, Rural Revitalization, Ecological Civilization, Common Prosperity and Carbon Neutrality.
Agriculture and food systems (agrifood systems) are the foundation for progress toward the goals of national
nutrition, food security, ecological sustainability, common prosperity, and carbon neutrality. Agrifood systems
JSHTRUFXX KTTI FSI FLWNHZQYZWFQ UWTIZHYX KWTR FLWNHZQYZWJ KTWJXYW" FSNRF
industries; it also includes all actors and their interconnected roles in the whole process of input, production,
storage, transportation, processing, sales, consumption and disposal, as well as the broader economic, social and
natural environment. Agrifood systems should ensure food security and nutrition in an environmentally sustainable
manner; they should be resilient and inclusive and should also support the livelihoods of all people. China's agrifood
systems, however, currently face many challenges. First, challenges in consumption, including unbalanced diets,
YMJ HTIINXYJISHJI TK T[IJWNINLMY TGIXNY” FSI RNHWTSZYWNJSY IJwWHNJSH” FSI YMJ WN>
emerged. Second, there is increasing pressure on resources and growing environmental constraints on agricultural
UWTIZHYNTS FSI HQNRFYJ HMFSLJ FSI J]YWJRJ \JFYMJIW J[JSYX MF[J GJLZS YT XNLSNwkH
Third, domestic and international markets are becoming more closely linked than ever, but complex international
XNYZFYNTSX FSI JRIWLJIJSHNJX MF[J JJFHIWGFYJI YWFIJ WNXPX +TZWYM XRFQQMTQIJW.
with large markets and they lack empowerment and the capacity to cope with risks. China therefore urgently needs to
YWFSXKTWR NYX FLWNKTTI XAXYJRX YT GIJHTRJ RTWJ SZYWNYNTZX FSI MIJIFQYMNJW LWJ
resilient, and inclusive.
It is an opportune time to transform agrifood systems both globally and domestically. The 2021 United Nations
Food Systems Summit, the 2021 United Nations Climate Change Conference (COP26), and the 15th Conference of
the Parties to the United Nations Convention on Biological Diversity (COP15) all regard the transformation of agrifood
XAXYIRX YT GJ JXXJIJSYNFQ (MNSFTX 3T (JSYWFQ )THZRJSY NX YMJ wWXY ITHZRJSY NX
the beginning of the year. In 2022, this document emphasized the promotion of green and high-quality agricultural
development. At the “Two Sessions” of 2022 (the National People's Congress and the Chinese Political Consultative
Conference), President Xi Jinping emphasized the need to establish the “Big Food” concept, which aims to improve
people’s lives and livelihoods. While ensuring a steady supply of grain, it needs to also develop food resources and
categories that guarantee an effective supply of various foods including meat, vegetables, fruits, and aquatic products,
with the aim of achieving a balance of food supply and demand. Agricultural support policies are an important tool in
this process; they play a critical role in enhancing food production, supporting agricultural development, increasing
farm incomes, and reducing rural poverty. Current policy formulation and implementation focus mainly on the
quantitative aspects of food security; their consideration of nutrition and health and of green and low-carbon goals is
minimal. Repositioning agricultural support policies to facilitate the transformation of agrifood systems has therefore
become a vital issue, in China as well as globally.
In this context, the 2022 China and Global Food Policy Report was jointly published by Academy of Global
Food Economics and Policy (AGFEP) of China Agricultural University, China Academy of Rural Development (CARD)

&YFDVUJWF 4VYXNNBSZ




of Zhejiang University, Center for International Food and Agricultural Economics (CIFAE) of Nanjing Agricultural
University, Institute of Agricultural Economics and Development (IAED) of Chinese Academy of Agricultural Sciences
and International Food Policy Research Institute(IFPRI). The report explores how to reposition China's agricultural
support policies in the new development era. It follows up on the 2021 China and Global Food Policy Report, which
focused on the transformation pathways for Chinese agrifood systems. It highlights the evolution of agricultural
support policies and analyzes their impact on nutrition and health, on resources and environment, on common
prosperity, and on international trade. The report is written on the basis of cross-sectoral and multidisciplinary
WIXJFWHM MNLMQNLMYNSL (MNSJXJ UWFHYNHJX KWTR F LQTGFQ UJWXUJHYNI[J .Y FQX"-
evidence for policymakers, researchers, and practitioners of agrifood systems.
Chapter 1 of the report investigates the evolution and impact of global and Chinese agricultural support
policies. It summarizes the experience of China's agricultural support policy reform and analyzes the challenges
being faced by China's agrifood systems. Chapter 2 is based on an analysis of changes in the dietary structure of
China’s urban and rural populations over the last 20 years. It explores how to increase the supply of nutritious and
healthy food and how to improve the food purchasing power of rural low-income populations such that the national
goal of dietary balance and nutritional health can be achieved. Chapter 3 systematically analyzes agricultural support
policies and their impacts on the environment. It conducts simulation analyses and puts forward a policy optimization
plan whose goal is to achieve the emissions reduction from agrifood systems while ensuring food security. Chapter
4 considers multiple development goals such as improved nutrition and health and green and low-carbon targets. It
analyzes adjustments in agricultural subsidies and increased public investment in agriculture in terms of their impact
TS KTTI XJHZWNY” JHTSTRNH GJSJwYX YMJ VZFQNY~ TK HNYN_JSXT INJYX FSI HFWGTS
SFYZWJ FSI 1J[JQTURJSY TK (MNSF X wSFSHNFQ XZUUTWY KTW FLWNHZQYZWFQ IJ[JQTUR
.Y NS[IJXYNLFYJX YMJ JKKJHY TK wSFSHNFQ XZUUTWY KTW FLWNHZQYZWJ TS SFWWT\NSL
and rural population and the mechanism by which this has occurred. It also summarizes the innovative exploration
FSI NRUQJRJIJSYFYNTS TK wSFSHNFQ XZUUTWY KTW FLWNHZQYZWJ NS ?MJONFSL 5WT[NSFt
pressure faced by China’s agricultural support policies under the current World Trade Organization (WTO) trade rules
and reforms. It proposes a policy optimization plan that is based on reducing the “amber box” policies that distort

agricultural production and trade and increasing the “green box” policies that have little distortion.

This report draws the following conclusions:

9MJI NSYJIJSXNY~A TK (MNSF X FLWNHZQYZWFQ XZUUTWY MFX NSHWJFXJI XNLSNwHFS"

for 22 percent of the agricultural GDP, which is close to the world average of 23 percent. The country’s agricultural
support policies have effectively guaranteed food security and promoted the increase of farmers’ incomes; in the
meantime, these policies have also limited market distortion and reduced hunger and poverty. At present, however,
UTQNHNJX MF[J NSXZKwWHNJSY HTSXNIJWFYNTS KTW FSI NS[JXYRJSY NS SZYWNYNTS M,
it is thus not possible to meet the current objectives of national nutrition and health and of green and high-quality
development. It is therefore urgent that China’s agricultural support policies be further optimized and adjusted.

2. China’s populations are facing the challenges of poor dietary structure and unbalanced nutrition. The supply
of nutritious and healthy food can be increased and population’s ability to obtain such food can be improved by
measures such as increasing subsidies to producers, increasing investment in research and development (R&D)
aimed at improving yields of fresh agricultural produce and at developing technology that reduces food wastage, and
increasing transfer payments to rural low-income families. These measures can result in increases in the supply of, and
access to, healthy and nutritious food and can thus improve the dietary quality of both urban and rural populations.
Increasing investment in R&D of nutritious food production can improve the intake of nutritious and healthy food for

58 percent of urban population and 41 percent of rural population.

Y $)*/" "/% (-0#"- '00% 10-*$: 3&1035




3. Adjusting agricultural support policies and promoting the development of green and low-carbon technologies
in agriculture can reduce greenhouse gas (GHG) emissions from agrifood systems by approximately 29.1 to 42.4
percent by 2060, while ensuring food security, which also has high economic returns. If it further considers the
JSINWTSRJISYFQ GJSJwYX GWTZLMY FGTZY GN YMJ WIIZHYNTS TK HFWGTS JRNXXNTSX KV
are even higher.

4. The investment in high-standard farmland construction and green agricultural R&D and extension has a high
return, which improves the total agricultural production capacity, reduces inputs and carbon emissions, and has
XNLSNwWHFSY UTXNYN[J JHTSTRNH FSI JS[INWTSRJSYFQ JKKJHYX .Y UWTRTYJX YMJ FHMN
XIJHZWNY” JHTSTRNH JKwHNJSH”A NRUWT[JRJSY MJFQYM FSI QT\ LWJJS HFWGTS +TW J]
farmland construction, the long-term return of the GDP in the whole industry can reach 10 yuan. In addition, doubling
the investment in green technology research and promotion can reduce agricultural carbon emissions by nearly 30%.

(MNSF X wXHFQ JJUJSINYZWJ TS FLWNHZQYZWJ MFX SFWWT\JI YMJ NSHTRJ LFU GJY

It has done so by promoting the increase of farmers’ incomes, accelerating the transfer of the rural labor force, and
UWTRTYNSL YMJ NSYJLWFYNTS TK ZWGFS FSI WZWFQ NSIZXYWNJX 9MJ JKKJHY TK wSFS
income gap between urban and rural areas is more pronounced in underdeveloped areas where agricultural industry
support and poverty alleviation expenditure play a greater role.

6. Reducing the minimum purchase price to the amount that can cover the total cost of agricultural production
FSI HTRGNSJ YMJ RNSNRZR UWNHJ \NYM KZQQ HTXY NSXZWFSHJ HFS NSHWJFXJ YMJ JKw
JJUJSINYZWJIX :SIJW YMJ UWTUTXFQ YMJ LT[JWSRJSYTX wXHFQ JJUJSINYZWJ JKwWHNJSH"
without negatively affecting farmers’ grain welfare and changing grain output and import.

Based on the main findings, this report offers the following recommendations:

1. Agricultural support policies should be repositioned to promote a win-win situation of nutrition and health
security and green and low-carbon development. Agrifood systems should be transformed in various ways and at
multiple levels in order to achieve the major national development goals on health and environment and on carbon
peak and carbon neutrality.

2. Support policies should be optimized according to the concept of “Big Food”: promote nutrition-oriented
food production, diversify food supply and consumption, and reduce the price of nutritious food in order to promote
balanced diets and nutritional health. By increasing support to producers of nutritious food and by promoting
agricultural science and technology while reducing food loss, the capacity to supply nutritious and healthy food can
be enhanced. Transfer payment policies and food subsidy vouchers can also help low-income people improve their
food purchasing ability. At the same time, healthy diets should be promoted and nutrition-related diseases prevented
through improved dietary guidance and nutrition education; to that end, nutrition knowledge classes should be
conducted in rural and urban areas

3. To ensure food security, agricultural support policies should be transformed such that they pursue green
and sustainable development. With that in mind, adoption of agricultural green and low-carbon technologies and
research and development (R&D) of breakthrough technologies in agricultural emissions reduction should be further
XYWJISLYMJISII 9MNX XUJHNwWHFQQ” NSHQZIJX YMJ UWTRTYNTS FSI FUUQNHFYNTS TK XQ
fertilization machinery, and organic-inorganic compound fertilizers. R&D investment in emerging green technologies
such as smart fertilizer, transgenic technology, gene-editing technology, and biological carbon sequestration
YIHMSTQTLA XMTZQI GJ [FXYQ" XHFQJI ZU +ZWYMJIJWRTWJ YMWTZLM wSFSHNFQ XZUUTW
trading markets, market entities should be incentivized to actively participate in emissions reduction.

4. The structure of agricultural production support should be adjusted to the production of both nutritious and
low-carbon foods, i.e., to minimize the tradeoff and maximize the synergy. In addition, more public investment should
be allocated to high-standard farmland construction and green agricultural R&D and extension that has the potential

&YFDVUJWF 4¥Y¥NNBSZ




to achieve multiple goals of food systems including food security, nutrition, protection of natural resources and
carbon emissions reduction.
I9MJ JJUJISINYZWJI XYWZHYZWJ FSI WILNTSFQ INXYWNGZYNTS TK wXHFQ XZUUTWYX

promote the goal of common prosperity. Local governments should be encouraged to explore innovative measures
YMFY XZUUTWY FLWNHZQYZWJ ZSIJW QTHFQ HTSINYNTSX XYWJSLYMJS HTTWINSFYNTS
TYMIW UTQNHNJX NSHWJFXJ wXHFQ XZUUTWY KTW FLWNHZQYZWJ NS WZWFQ FWJFX JX
inclusiveness of agrifood systems; narrow the income gap between urban and rural population; and promote the
integrated development of urban and rural areas to pursue common prosperity.

6. Agricultural support policies should be shifted from the “amber” to the “green” box, so the risk of agricultural
trade friction can be reduced and the resilience of agrifood systems can be improved. In this regard, policy
innovations must be introduced. The awareness of WTO rules should be enhanced as should the ability to apply these
rules, promote and lead WTO reform, reshape international rules, and create a stable and sound new international
order.

Shenggen Fan

Academy of Global Food Economics and Policy,
College of Economics and Management,
China Agricultural University

Jing Zhu
Center for International Food and Agricultural
Economics, College of Economics and

Management, Nanjing Agricultural University
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Chapter 1

Evolution of Agricultural

Support Policies

Yumei Zhang Ting Mend, Xiangmin L4rShenggen Fen

Kevin Z. Chthand Wei i
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2. College of Economics and Management, China Agricultural University

3. Institute of Agricultural Economics and Development, Chinese Academy of Agricultural Sciences

4. China Academy for Rural Development, Zhejiang University

5. International Food Policy Research Institute

Key Findings

z In 2004, China began to introduce a series of
agricultural support policies. These policies have been
continuously optimized since 2010 through reforms
designed to reduce market distortions, increase support
for green and sustainable development, and end poverty
by 2020. This comprehensive agricultural support s ystem
has helped to ensure food security, improve farmers'
income, and end hunger and poverty.

z Between 2018 and 2020, agricultural support reached
22 percent of agricultural GDP, which was close to

the world average level of 23 percent. While direct
production support decreased due to the elimination

of policies that distorted market prices, expenditure

decreased from CNY 359.1 billion in 2015 to CNY 308.2
billion in 2020, with its share decreasing from 53 to 46
percent (2010 constant prices). General services support
increased from CNY 316.6 billion in 2015 to CNY 357.6
billion in 2020, with its share increasing from 47 to 54
percent.

z Agricultural support expenditures on resources

and environment were still limited by 2020; public
spending on agricultural green development was less
than 5 percent and public expenditure on nutrition and

MIJFQYM \FX J[JS QT\JW .Y NX YMZX INKw HZ¢

multiple challenges faced by the agrifood system such as
unsustainable use of natural resources, climate change
and unhealthy diets. Agricultural support policies must
therefore be further optimized.

TS LISIWFQ UZGQNH XJW[NHJX \FX XNLSNwHFSYQ" NSHWJFXJI

with almost no market distortion effects. Direct support

$Y*/" "/% (-0#"- '00% 10-*$: 36§
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Policy Recommendations

z The success experiences and lessons of China's
agricultural support policy reform in ensuring food
security, reducing market distortions, and reducing
environmental pollution should be further generalized,
and shared globally, especially with developing
countries.

z With the objective of guaranteeing food security,
the government should consider the multiple goals

of China's agricultural support policy by optimizing
the expenditure structure, broadening the scope of

These goals include food security, improved diets and
nutrition, protecting natural resources, contributing to
carbon neutrality, and common prosperity, particularly
narrowing rural-urban development gaps.

z Multidisciplinary research collaboration should

be enhanced in assessing the impacts of agricultural
support policies on food security, nutritional health,
natural resources and environment, and inclusiveness
and resilience, and also in proposing optimal policy

XTQZYNTSX FSI UWT[NINSL XTZSI XHNJSYNw H WJK

policymaking.

FLWNHZQYZWFQ XZUUTWY FSI NRUWT[NSL UTQNH” JKw HNJSHA"
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1.1Introduction

In recent decades, agricultural support policies in many
countries have played an active role in promoting

food production and reducing hunger and poverty.
Remarkable achievements have been made globally

in agricultural production, with rapid growth in output

of agricultural products outpacing population growth.
Populations’ food consumption has increased and the
number of undernourished people has decreased

for agricultural inputs, and subsidies for purchasing
agricultural machinery. These policies have effectively
incentivized farmers to grow grain and the continuous
increase in grain production has, in turn, ensured food
security. Grain production increased from 430 million
metric tons (Mmt) in 2003 to 680 Mmt in 2021, with an
average annual growth of 2.6 percent, record harvests
were achieved for 17 consecutive years (National Bureau
of Statistics, 2022). China has successfully used 6 percent
of the world’s freshwater resources and 9 percent of the
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that were initiated in the late 1970s have increased
farmers’ incomes and improved dietary quality. By
2020, China had achieved a moderately prosperous
society in all aspects and had eliminated hunger and
poverty. This chapter reviews domestic and international
agricultural support policies and their impacts. China's
experience of developing agricultural support policies
has been summed up in order to, on the one hand,
provide a reference for other developing countries. On
the other hand, China is now implementing new national
development goals of nutrition and health, green and high-
quality development, common prosperity, and institutional
opening. The analysis of the challenges being faced in the
course of implementing the corresponding new agricultural
support policies can help optimize these policies.

1.2China’s Agricultural Support Policies

1.2.1 Evolutiom affCHinaéssAgridultlratSbpperort

Policies

Since 2004, to ensure food security and increase

farmers’ income, China has issued a series of agricultural

policies which have been continuously adjusted and
optimized to form a relatively comprehensive agricultural
policy system. Before 2003, China had been imposing
agricultural taxes on farmers. The heavy burden of
these taxes resulted in a reduction in grain production.
In 2004, China began to abolish agricultural taxes and
successfully introduce various agricultural support
policies. These included a minimum purchase price
policy for rice and wheat and a temporary purchase
and storage policy for corn, soybean, and cotton. China
also implemented direct grain subsidies, subsidies

for superior crop varieties, comprehensive subsidies

$)*/" "/% (-0#"- '00% 10-*$: 3&1035

world’s population (Economic Information Daily, 2022).
Since 2010, China has made a series of reforms
to its agricultural policies, including reducing market-
distorting policies on agricultural product prices,
increasing support for green and sustainable agricultural
development, and increasing expenditure on poverty
alleviation. Since then, the costs of agricultural
production have continued to rise. The minimum
purchase price and the temporary storage price had both
distorted the market price, resulting in new structural
challenges. They had simultaneously increased output,

NRUTWY FSI NS[JSYTW” 9MJ LT[JWSRJSYTX wWSFSHN

had thus increased, while the effects of agricultural support
policies on ensuring food security and increasing farmers’
income had weakened. At the same time, the unsustainable
utilization of water and soil resources and the excessive
use of chemical fertilizers and pesticides from agricultural
production activities had exacerbated environmental
pollution. The following sections summarize China’'s major
agricultural policy reforms.

First, market price support policies for agricultural
products have been reformed to decouple them from
production, with the aim of reducing the distortion
of agricultural product market prices. Since 2014, the
government has gradually abolished temporary policies
for purchasing and stockpiling agricultural products such
as soybean, rapeseed, cotton, and corn. These policies
have been reformed into income transfer, target price,
producer, and agricultural insurance subsidies. To date,
only the minimum purchase price policies for rice and
wheat have been retained, however the amount of these
commodities that is being purchased has declined. In
2015, the government merged the "three subsidies"
(subsidies for superior crop varieties, the direct subsidy
for grain producers, and the comprehensive subsidies




for agricultural inputs) into an agricultural support and
protection subsidy. Eighty percent of the funds were
used to safeguard the soil fertility of cultivated land.

The other 20 percent was reserved for comprehensive
agricultural input subsidies, incremental funds of the
“three subsidies” for agriculture, and pilot subsidy funds
that were used to support moderate and large-scale grain
producers. Of these, the subsidies for cultivated land fertility
protection were distributed on the basis of the contracted
land area of farmers. This belonged to the decoupling
subsidy and thus had no impact on agricultural production.
Policy reform, conducted according to WTO regulations,
lowered three subsidies regarded as “amber box” paolicy,
that is (by WTO terminology) policies that needed to be
reduced, and raised “green box” (permitted) policies
that were decoupled from production. Market distortions
were thus reduced while farmers’ incomes were at the
same time assured.

Second, since 2015, China has issued a package
of policies to protect the agricultural ecological
environment. These have included: (1) establishment of
a strict resource management and conservation system
and a resource control system with minimum quotas
(“red lines” in Chinese) of permanent basic farmland,

water resources, and ecological zones; this improved

improving rural education levels and enhancing human
capital to accelerate the migration of the rural labor force
to non-agricultural sectors. (3) increasing investment in
rural infrastructure to promote integrated urban—rural
development.

In the last decades, China has opened up in terms
of international trade and cooperation. Particularly since
OTNSNSL YMJ <94 NS NY MFX XNLSNwWHFSYQ”" WJI
on agricultural products in order to facilitate agricultural
trade. The average import tariffs for agricultural products
have decreased from 42% in the early 1990s to 13.8%
in 2020. The import tariff quota policies for only certain
agricultural products remain, these, include wheat, corn,
and rice (OECD, 2021; China’s Foreign Trade, 2021). China
has signed many regional trade agreements in recent years
and has further expanded its openness. In January 2022,
the Regional Comprehensive Economic Partnership (RCEP)
agreement went into effect, with China promising to: (i)
FITUY F _JWT YFWNKK UTQNH”A KTW XUJHNwH FLWNH:
such as meat products from member countries, (ii) speed
up customs clearance of fresh food, and (iii) enhance trade
facilitation.

1.2.2 The Scale and Structure off Chiinals Agyii-
culturall SupporttFalitiéss

YMJ JKWHNJSH”A TK WIXTZWHJ ZYNQN_FYNTS G* NRUWT[NSL YMJ
ANJQI TK HZQYNI[FYJI QFSI FSI YMJ ZYNKRNSFYXK WS BEFBWNRQPSKZUWKTWY UTQNHNJIJX KTW FLW

irrigation water utilization. (2) implementation of a policy
to reduce both chemical fertilizers and pesticides; this
curbed the overuse of chemical fertilizers and pesticides
and subsidized environment-friendly inputs such as
organic fertilizers and green pesticides. (3) support for
a circular economy approach and development of the
recycling of straw, livestock manure, and other wastes.
(4) incorporation of binding environmental goals into

an incentive and penalty mechanism to strengthen
enforcement of environmental laws and to protect
resources and the environment.

Third, in order to narrow the urban—rural income
gap and ensure the growth of rural incomes, the
Chinese government scaled up support for rural low-
income groups. It did so by: (1) increasing support for
agricultural production in poor areas through the use of
poverty alleviation funds that promote the development
of local agricultural industries and increase farmers’
income. (2) increasing support for rural public services,

WXHFQ XZUUTWY UTQNHNJX KTW FLWNHZQYZWJ W
KFWRJIJWX \NYM XNLSNwWHFSY INXUFWNYNJX NS YM
international comparison, this study analyzes China’s
FLWNHZQYZWFQ wXHFQ XZUUTWY G WIJKJWJSHNS!
methods developed by the OECD; however, this study
KTHZXJX TS wXHFQ JJUJSINYZWJ TS FLWNHZQYZW
TS STS wXHFQ XZUUTWY :XNSL SFYNTSFQ wSFSHN
account data from the last few years, this chapter
summarizes public expenditure on direct support of
agricultural production and on general services for
agriculture.

Globally, China’s agricultural support intensity was
FY F RJINZR QJ[JQ &HHTWINSL YT 4*() wLZWJIX NS
2020 China’s total support estimate (TSE) accounted for
22 percent of agricultural GDP (OECD, 2021); this was
close to the world average (23 percent), higher than the
12 emerging economies (15 percent), and lower than the
percent average of OECD countries (42 percent). In that
same time period, the United States and Japan were at 54
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Figure 1-Lomparison of Agricultural Support Intensity in China and Other Countries
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Source: OECD (2021).

Note: “All countries” refers to the 54 countries (including OECD countries, the EU non-OECD countries, and the 12 emerging economies) that are
reported in OECD (2021); EU 2000-2002 reports EU15 countries; EU 2018-2020 report EU27 countries plus the UK.

and 78 percent, respectively (OECD, 2021) (Figure 1-1).

services support decreasing from 53 percent in 2015 to

(MNSF X FLWNHZQYZWFQ wXHFQ J]ublpBidan id YOI (Figid 12\\iiRd-epbbIrditure on

centered on direct support and general service support.

general services for agriculture increased from CNY 207

YX WXHFQ JJUISINYZWIX KTW INWJIHY bignid 2D M 26 ERY 387 0INidhhnZ2Q18 4l Belreased

production mainly include agricultural production

support subsidies, target price subsidies, food risk

funds, oil price reform subsidies, and subsidies for grain
and oil reserves. Agricultural general services support
includes infrastructure construction expenditures such as
irrigation and water conservancy, rural road construction,
rural drinking water for humans and livestock, and
farmland construction. It also includes subsidies of
public services such as agricultural resource protection

to CNY 306 billion in 2020, with its share increasing
from 47 percent in 2015 to 54 percent in 2020 (Chen
and Zhang, 2021) (Figure 1-3). The main reason for the
changes is that some direct subsidies were transformed
into public service expenditures, which were decoupled
from agricultural production (Chen and Zhang, 2021).
Public expenditure on direct support for agricultural
production showed an increasing trend before 2015
and a decreasing trend in subsequent years, as shown

FSI ZYNQN_FYNTS NSHQZXN[J wSFSHNF@utd {-2QrhéJi&w Soints ¥iddt he tbponents

and technology transformation, extension services on
pest control, management of the quality and safety of
agricultural products, disaster prevention, subsidies

for agricultural structure adjustment, and subsidies for
agricultural organization and industrialized management.
At 2010 constant prices, the sum of direct production
support and general services support for agriculture in
China increased from CNY 368.7 billion in 2010 to CNY
613.9 billion in 2020, with an average annual growth rate
of 5.23 percent and accounting for an approximately 10
percent share of agricultural GDP. Public expenditure

on direct support for agricultural production decreased
from CNY 359 billion in 2015 to CNY 277 billion in 2019
and rebounded to CNY 308 billion in 2020, with its share
in total agricultural direct public support and general

$)*/" "/% (-0#"- '00% 10-*$: 3&1035

of public expenditure on direct support for agricultural
production are being made here. First, subsidies
supporting agricultural production—including subsidies
for superior crop varieties, direct subsidies for grain
producers, and comprehensive subsidies for agricultural
inputs—increased from CNY 152 billion in 2010 to CNY
162 billion in 2015, with an average annual growth of
1.2 percent. As mentioned in Section 1.2.1, after the
adjustment in 2015 the expenditure showed a downward
trend. By 2020, however, it rebounded again to CNY 131
billion. Second, the expenditure on grain and oil reserves
increased substantially, moving from CNY 34 billion in
2011 to CNY 123 billion in 2015, with an average annual
growth of 38 percent. Due to the gradual cancellation

of the temporary purchasing and stockpiling policy




for maize, cotton, rapeseed, sugar, etc. that began in used mainly to subsidize cotton production in Xinjiang.

2014, from 2015 to 2020 the expenditure on grain and Between 2015 and 2018, the expenditure was stable at

oil reserves decreased to CNY 74 billion. The minimum CNY 25-29 billion and in 2020 it increased to CNY 65

purchase price expenditure is the most important billion. Fourth, the grain risk fund was used mainly to

item in grain and oil reserve expenditures. By 2020, XYFGNQN_J YMJ LWFNS RFWPJY FSI YMJ JJUJSINY
the minimum purchase price expenditure was CNY 32 FWTZSI (3> GNQQNTS +NKYM FSI wSFQQ” YMJ T
billion, accounting for 43 percent of the total grain and XZGXNIN JJUJSINYZWJ MFX XZHYZFYJI XQNLMYQ" N
oil reserve expenditure. Third, the target price subsidy is years, reaching CNY 13 billion in 2020.

Figure 1-Z'he Fiscal Expenditure for Direct Supporting Agriculture (2010 Constant Price, Billion CNY)
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Source: 2010-2019 data from Chen and Zhang (2021), the original data, and the data in 2020, is from the Ministry of Finance National General Public
Budget Expenditure Final Account (2010-2020).

Note: 9MJ Q +TTI 7NXP +ZSI WIRT[JI INWJHY LWFNS XZGXNINJX FSI HTSXTQNIFYJlI YMJR NSYT FLWNHZQYZWFC
the continuity of the three subsidies and of agricultural production support subsidies.

Among public expenditures for supporting general billion by 2019. In 2020, CNY 52 billion was spent on
agricultural services, there was a rapid increase in farmland construction. The government also increased its
expenditures on rural infrastructure construction and investment in protecting the agricultural environmenta nd
on comprehensive agricultural development, farmland resources. Expenditure on the protection and utilization
construction, protection and utilization of agricultural of agricultural resources increased from CNY 6 billion in
WIXTZWHJIX FSI NSHQZXN[J wSFSHNFQo1d {a QNVYB&BIIfoX in 2020, M hn average annual
1-3). Rapid increase in expenditures on infrastructure growth of 20 percent. This was mainly used to protect
construction in rural and underdeveloped areas. From the quality of cultivated land and grassland. From 2010
2010 to 2020, these expenditures increased from CNY YT NSHQZXN[J WSFSHNFQ IJ[JQTURJSY JJUJSIN
21 billion to CNY 126 billion, an increase by about 6 increased from CNY 13 billion to CNY 46 billion. * The
times in 10 years; over this period, the fastest growth agricultural insurance subsidy is the most important
was seen between 2015 and 2019, during which it XZUUTWY NYJR FRTSL NSHQZXN[J wSFSHNFQ 1J[JQ
increased from CNY 36 billion to CNY 145 billion—an expenditures. From 2010 to 2018, it increased from

average annual growth rate of 42 percent. Expenditure
1"]UJSINYZW.J TS NSHQZXN[J WSFSHJ IJ[JQTURJSY KWTR YT \

calculated using agricultural production insurance subsidies and rural
from CNY 25.8 billion in 2008 to CNY 52.7 billion in WSFSHNFQ 1J[JQTURJISY JJUJSINYZWJ FSI JJUJSINYZWJ KWTR Y

on comprehensive agricultural development increased

2016, it again decreased after 2017, reaching CNY 23.1 is the residual value of expenditure on agriculture, forestry and water

conservancy minus the sum of all listed sub-items.
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Figure 1-3Fiscal Expenditure on General Public Services Support for Agriculture in China (Constant 2010 Prices, Billion CNY)
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Source: 2010-2019 data are from Chen and Zhang (2021); the original data, and 2020 data, are from the Ministry of Finance, National General Public

Budget Expenditure Final Account (2010-2020).

CNY 11 billion to CNY 32 billion, with an average annual
growth rate of 14 percent, which accounted for over 50

and water resource management and protection. Cui et
al. (2018) compared Chinese and European Union (EU)

UJWHJSY TK NSHQZXN[J wSFSHNFQ 1J[JQuicstpportbabfidiitdidl Ytden development; they

Expenditure on science and technology transformation and
extension services increased from CNY 28 billion to CNY 37
billion between 2010 and 2015 and gradually decreased
after 2015. By 2020 it had dropped to CNY 13 billion.

In recent years, the government has paid increased
attention to the agricultural ecological environment.
Public expenditure on the agriculture-related ecological
environment has also increased rapidly, moving from
CNY 93 billion in 2010 to CNY 186 billion in 2019,
with an average annual growth rate of 8%. However,
total support remains limited, with expenditure at only
CNY178 billion in 2020. Public expenditure on the
agriculture-related ecological environment includes two
main parts: (1) direct subsidies, which include subsides
directed at returning farmland to forest and grazing land
YT LWFEXXQFSI
and (2) general services expenditures, which mainly
include expenditures on agricultural resource protection
and utilization, protection of the natural ecological

found that in the EU, about 40 percent of agricultural
support expenditures were related to green development,
while in China the share was below 5 percent.

1.2.3 The Impact: off Chiivals Agriculttivak Stipp-
port: Policies:

Agricultural support policy plays an important role in
ensuring food security, and increasing farmers’ income.
and agricultural-related public expenditure improves total
factor productivity and agricultural output (Gong and
Wang, 2021; Fan et al., 2018; Gao et al., 2016; Qian and
Zhao, 2015). Among the policies for supporting agriculture,
the minimum purchase price of grain plays an important
role in ensuring grain production (Zhou and Zeng, 2019;

FSI KTWJIXY JHTQTLNH IEgb & al.S2007). RéseiidherSnateYaNolafgued that since

the distribution of subsidies for supporting agricultural
production was based on contracted land area, the
subsidies did not impact agricultural production (Huang et

JS[NWTSRJSY HTSYWTQ TK IJXJWY NwW HIF20NY. Sthep studiés¥tovwdltKal dYdcliural support

animal and plant protection, wetland protection, sand

policies increased farmers’ income, alleviated poverty,

HTSYWTQ FSI UWJ[JSYNTS TK 1JXJWY NamdifarYolNddShe idddhdd dap Berveén drian and rural

forestry related disasters, water and soil conservation,

$)*/" "/% (-0#"- '00% 10-*$: 3&1035

residents (Fan et al., 2018).




The agroecological environment support policies
have many positive effects. The “Grain for Green”
project promoted afforestation, optimized land use
structure, and increased carbon sink (Deng et al., 2017).
The measures implemented as part of the “double
reduction” policy for chemical fertilizers and pesticides

FOQXT FHMNJ[JI WIRFWPFGQJ WJIXZQYX\MMNIANII FVIRESISMISESE

decrease in the use of chemical fertilizers and pesticides
(Jin et al., 2018). Agricultural subsidies have facilitated
the extension of green technologies such as the use

of organic fertilizer, straw returning techniques, and
agricultural waste recycling (Liu et al., 2021; Qiu et al.,
2020; Dong et al., 2019). Agricultural producer subsidies
that include environmental protection requirements can

guide farmers in the adoption of environmental friendly

ZXJI YT UWTIZHJ XUJHNwWwH FLWNHZQYZWFQ UWTIZ]

HIWJFQX 4*()
from 54 countries, indicate that agricultural support
totals were about US$ 720 billion annually for 2018—
2020, of this, more than one-third (US$ 272 billion) was
paid by consumers in the form of market price support,

expenditures. About three-quarters of the total (US$ 540
billion) was producer support (PSE) and US$ 102 billion
came from general services (GSSE) support, the latter
included US $76 billion for R&D, biosecurity, and public
investment in infrastructure. Consumer subsidies (for
example for food assistance programs) came to about
USS$ 78 billion annually, that is, about 11 percent of total

agricultural support. Based on data from 88 countries,

YIJHMSTQTLNJX YMFY MF[J XNLSNwH F Stive A& hhentives RdrSoftiu@ sGodvBd that tie average

and promote green agricultural development, while at
the same time ensuring robust agricultural output (Luo et
al., 2013).

Some research claims, however, that agricultural
support policies have negative impacts on the
environment. The agricultural subsidies distorted the
input market, which resulted in excessive use of chemical
fertilizers and pesticides (Yang and Qiao, 2018; Yu et al.,
2017). Although agricultural subsidies may help increase
planting areas, it may also lead to the exacerbation of
agricultural non-point source pollution (Wu and Miao,
2017).

At the same time, agricultural support policies have
rarely considered the impacts on nutrition and health.
The policies effectively promoted grain production and
have thus solved the problem of the supply of staple

food. However, the support for the production of other

support for producers in these countries from 2013 to
2018 was around US$ 540 billion per year, accounting
for 15 percent of their agricultural GDP (PIM, 2021; FAO
et al., 2021a). Although general services subsidies were
considered to be the most conducive to sustainable
development, they were only equivalent to one-third of
the total market price support (MPS) (FAO et al., 2021a).
With regard to types of supported products, 70 percent
of total global agricultural support was used to support
cereals production.

wLZWJIX \MNHM FWJ GFEXJI TS

GNQQNTS HFRJ KWTF

IMIWI \IJWJI XNLSNWHFSY INKKIJWJSHJX FRTSL |

and regions. The agricultural support in middle- and
high-income countries and regions, and support in
middle-income countries were relatively high and
increased rapidly. In low-income countries, however,

the level of support was low or even negative (OECD,
2021). The level in high-income countries, although high,

SZYWNYNTZX FSI MIFQYMA KTTIX NX Nshowed avdéwnhard trent¥l i fndvéll rom 45 percent

therefore not adequately addressing new challenges
such as increased overweight and obesity among
residents (Chen et al., 2019). Agricultural support policies
thus need to be reformed to help improve the nutritional
health of residents.

1.3 Global Agricultural Support Policies

The current scale and intensity of global agricultural
support is substantial. It is primarily supported through
market price, however, with little expenditure on general
services support, and most agricultural support has been

in 2005 to 20 percent in 2014, but then increased to
approximately 30 percent in 2018. In middle-income
countries, agricultural support has increased rapidly, the
ratio of producer support to agricultural GDP increased
from almost 0 percent in 2005 to 14 percent in 2015 and
then gradually decreased to about 10 percent in 2018
(FAO et al., 2021a). The main reasons for the decline

of agricultural support in high- and middle-income
countries were the reduction in market price support and
the increased decoupling of agricultural support, such

as general services support (OECD, 2021). Governments

tend to curb the prices of food and agricultural products
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in low-income countries, and agricultural producer
support is generally negative (OECD, 2021).

,QTGFQ FLWNHZQYZWFQ XZUUTWY

agricultural production through their effects on

production patterns, farming practices, and the use of
inputs, this, in turn, has an impact on farmers’ livelihoods,
nutritional health, and the environment (DeBoe, 2020;
OECD, 2021). Agricultural support policies enable
producers to purchase more inputs, while market

price support incentivizes the expansion of agricultural
production, which results in increased agricultural output.
General service support policies such as for agricultural
R&D and for extension and infrastructure construction
can improve the total factor productivity of agricultural
production. These support policies have contributed to
unprecedented growth in agricultural output (OECD,
2021), while agricultural support policies have played

an important role in alleviating residents’ malnutrition.
Globally, the undernourished population decreased

from 800 million in 2005 to 600 million in 2014, and the
incidence of malnutrition decreased from 12.4 percent in
2005 to 8.3 percent in 2015 (FAO et al., 2021b). However,

can be used to promote technologies that improve
total factor productivity and support the construction of
ibffa Qriickine Jhét iN Sonduti8eHd increased yield and
reduced waste. Such policies can be used to improve
KTTI XZUUQ” TGYFNS MNLMJW GJSJwYX KWTR FLW
research investment (Alston et al., 2022), and realize
sustainable agricultural development. Increased
investment in infrastructure such as roads, irrigation,
electricity, and machinery can help farmers establish
connections with the market and improve agricultural
labor productivity (OECD, 2021).

1.4 Challenges of China’s Agricultural Sup
port Policies

In the past two decades, China’s agricultural support
policy has improved food security and increased
farmers’ income. In recent years, China has successfully
implemented a series of reforms that have been
conducive to achieving the SDGs. These experiences
should be summed up and could provide a reference

for developing countries. China’s agrifood systems,

1ZJ YT YMJ NRUFHYX TK WIJLNTSFQ HTﬁdﬁ/\M\}ér\,@fillf%QMLﬁiﬁlgchdﬂeMdé§Filet,the

and COVID-19, malnutrition has again worsened, rising
to 9.9 percent in 2020, and the number of malnourished
people has again risen to 768 million (FAO et al., 2021b).
Although support policies have played an
important role in ensuring food security and increasing
farmers’ income, the challenges were gradually exposed
after the 1990s. On the one hand, they manifested in
resource mismatch from distorted market mechanisms, in
increased greenhouse gas emissions, and in expanded
non-point source pollution caused by excessive
application of chemical fertilizers, pesticides, and other
inputs. On the other hand, agricultural support policies
have faced challenges such as the need to address
nutritional imbalance, overweight/obesity, and the
related non-communicable diseases, widening income

unbalanced dietary structure and nutrition of its

population, as well as overweight/obesity and the

related non-communicable diseases constitute a heavy

burden for society. Second, agricultural production

has faced severe environmental problems such as the

inadequate supply and degradation of water and soil

WIXTZWHJIX YMJ NSYJSXNwWHFYNTS TK JS[NWTSRJ
and greenhouse gas (GHG) emissions, and the tightened

resource and environmental constraints of agricultural

production. Third, the income disparity between urban

FSI WZWFQ WJIXNIJSYX WIJRFNSX XNLSNwWHFSY +T7Z
between Chinese and world agricultural markets have

become closer and the risks of the international trade

in agricultural products have been exacerbated by an

increasingly complicated international economic and

LFUX FST YMJINW NSXZKwHNJSY NSHQ ¢4l dnvirdnfheht hia\heafofattedchbiidirdiMts of

farmers.

To achieve the United Nations Sustainable
Development Goals (SDGS), it is imperative to reoptimize
global agricultural support policies. The SDGs provide
directions for national agrifood systems to transform

WTO rules. Optimizing agricultural support policy to
promote agrifood system transformation has therefore
become an important topic in China and in other
countries. China's current agricultural support policies,

however, cannot meet the requirements of this new

YMJIRXJIQ[IX YTVFWI JKWHNJISH" FST MIfidradVedddolic @eldidpn¥rg Sribfich, nor can they

and the environment. General services support policies

$)*/" "/% (-0#"- '00% 10-*$: 3&1035

cope with the new challenges of the agrifood system.




Severe challenges thus persist with regard to agricultural agricultural policies are in line with international rules in
support policy. the context of institutional opening, while still ensuring
+NWXY \MNQJ wXHFQ JJUJSINY ZW JdonTeStiofabd &£TWtY N S L
agriculture are increasing, the multiple goals of national Finally, multidisciplinary research collaboration
economic development in the modern era put forward should be enhanced in order to comprehensively assess
to a higher request for agricultural supports. The current the impacts of agricultural support policies on food
FLWNHZQYZWFQ XZUUTWY NX INKwH Z G&cuvity, rutdtdiNahflhedl, JesowdeSandl énirorBnent,
to more nutritious, low-carbon, inclusive, and resilient and inclusiveness and resilience. This should be done
agrifood systems. according to the multiple national development
The second challenge lies in its focus on staples, goals and the new requirements for agrifood system
with little support for other nutritious, healthy, and low- transformation. Optimal solutions and comprehensive
carbon foods. At present, Chinese residents consume XHNJSYNwH WIKJWJSHJX XMTZQI GJ UWTUTXJI YT
an unbalanced diet that consists primarily of cereals, government in order to maximize the effectiveness of
with excess intake of edible oils, and red meat, and policy decision-making.
NSXZKwWHNJSY NSYFPJ TK [JLIJIYFGQJX KWZNYX FSI FVZFYNH FSI
dairy products. It is urgent that agricultural policies References
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Key Findings MIJFQYM -T\J[JW .Y NX INKwHZQY YT HTRUQJYJQA"
consumption behavior using only economic measures,

z The dietary structure of China’s urban and rural given the many factors that affect the choice of foods. It

populations has improved remarkably, however, is thus necessary to combine guidance on healthy eating

unbalanced food intake persists and has even worsened with national nutrition education.

for certain population groups. This includes excessive

intake of cereals, edible oil, red meat, and highly processed p0|icy recommendations
KTTIX FSI NSXZKwHNJSY NSYFPJ TK KWZNYX [JLJYFGQJX FVZFYNH

products, and dairy products. Unbalanced diets are z Dietary requirements for nutritious and healthy food
particularly worse for rural population. should guide the transformation of the food production
z A number of support policies could boost the structure. The production capacity for nutritious and
production and consumption of nutritious and healthy healthy foods can be increased through augmenting
food. They include increasing producer subsidies production subsidies, raising R&D investments, and
and income transfers to rural low-income residents reducing the wastage of fresh agricultural products.
and enhancing the extension of technology as well as z China needs to implement income transfers to
investment in research and development (R&D). Despite low-income people to improve their ability to obtain
YMJ QTSL YNRJ QFL YMJ GJSJw Y X TK nttitidNSdnth¥aRhyFobd R dhus also improve their
favorable in production at nutritious foods. Investment dietary quality and health. The gap in dietary quality

in R&D has a particularly large impact on improving the between urban and rural populations could then be
dietary quality of urban and rural populations. Results narrowed and the goal of national nutrition and health
show that increasing R&D investment can lead to could be achieved.

improved intake of fruits, vegetables, aquatic products, z Dietary guidance and nutrition education need to be
and milk for 58 percent of urban residents and for 41 strengthened. Public nutrition knowledge should be
percent of rural residents. popularized so that it guides people to have balanced
z Policies aimed at increasing production of nutritious diets, improve their diet and nutrition, and prevent and
and healthy food and enhancing food affordability control nutrition-related diseases.

can improve dietary quality and improve nutrition and

$Y*/" "/% (-0#"- '00% 10-*$: 36§




2.1 Introduction

On March 6, 2022, at the Fifth Session of the Thirteenth
National Committee of the Chinese People’s Political
Consultative Conference, Chinese President Xi Jinping
emphasized that China needs to improve the lives and
livelihoods of its people and to ensure an adequate food
supply by providing enough meat, vegetables, fruit,

and aquatic products for healthy diets. Understanding
the changing trends of people’s dietary structure and
encouraging people to eat more healthily is central to
establishing the “Big Food” concept. The country should
actively promote reform of the agricultural supply side in
order to achieve a balance between the supply of, and
demand for, various types of food and to better meet the

IN[JWXNwJIl YMJ INJYFWA JSIJWLA NSYFPJ NX XZKw
quality protein intake has continued to increase, and
the problem of rural undernutrition has been steadily
improved. The current diet of Chinese people, however,
is facing new challenges. These include an unbalanced
dietary structure and nutritional intake that is due to
excessive intake of edible oil and highly processed
KTTIX NSXZKwHNJSY NSYFPJ TK KWZNY FVZFYNH
dairy products; and lack of awareness of nutritious and
healthy lifestyles. As a result, the incidence of nutrition-
related chronic diseases is showing an upward trend.
Nutrition-related diseases caused by unbalanced
dietary structure and nutrient intake pose a serious
YMWJIFY YT YMJ MJFQYM TK UJTUQJ FSI F XNLSNwt
to economic development. The problem of overweight/

NSHWJIFXNSLQ” IN[JWXNwJI KTTI HTS XZRIUWwhasttscgnejiniegsiagly prgminent; among all

people.

China has always attached great importance to
agricultural development. Particularly since 2004, a series
of policies have been issued to support agricultural
development. These have stimulated farmers’ enthusiasm
for growing grain, improved agricultural productivity, and
effectively ensured the supply of grain and agricultural
products. Support policies have played an important role
in promoting agricultural development and improving
nutrition and health. The amount of food consumed
by both urban and rural populations in China has

age groups in urban and rural areas the rate continues

to rise to the point where, currently, over half of adults are
overweight or obese. In some key regions and among
certain key populations such as infants and young children,
women of childbearing age, and the elderly, the problem
TK IJWHNJSHNJX NS NRUTWYFSY RNHWTSZYWNJSYX I
(National Health Commission, 2020). China’s incidence

of cardiovascular and cerebrovascular diseases, cancer,
chronic respiratory diseases, diabetes, and other chronic
diseases now account for 88% of the total number of deaths
(National Health Commission, 2020).

NSHWJFXJlI XNLSNWHFSYQ” YMJ INJYFW" IR responsetatiis) Chirass foog proguetorys
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entering a new stage of nutrition-oriented development,
and agricultural production is being transforming from

a survival-oriented food supply to meet nutritional and
health needs. The transformation of the agricultural and
food (Agrifood) system is the basis for ensuring national
nutrition and food security and is key to achieving
comprehensive improvements in national health and
well-being. Of particular urgency is the need to optimize
support policies. This chapter systematically reviews the
changes in food consumption, nutrient intake, and dietary
quality of Chinese urban and rural populations over the
past 20 years. It compares the differences in food and
nutrient intake between urban and rural populations and
between members of various income groups. It uses the
China Agricultural University’s Agrifood Systems model
(the CAU-AFS model) to analyze reform options. The
model simulates the impact of different support policies
on the food consumption and dietary quality of urban
and rural populations from the supply and demand
sides; it also explores how to optimize future support
policies to better serve nutrition and health goals.

emergency food assistance programs. In 2020, Germany,
as the then president of the Council of the European
Union, released a document entitled Sustainable Food
Policy: Formulating a Comprehensive Food Policy and
Creating a Fair Food Environment, thereby leading

the transformation of the EU’s agricultural policy into

a (comprehensive) food policy that suggested large-
scale adjustments and stronger nutrition policies for
sustainable food environments.

The 19th National Congress of the Communist
Party of China made major decisions and deployments
to implement the Healthy China strategy. It improved
national health policies, provided all-around and full-
cycle health services for people, and issued a series of
nutritional support policies. In July 2017, the General
A4KwHJ TK YMJ 8YFYJ (TZSHNQ NXXZJI YMJ 3FYNTSI
Plan (2017-2030) to develop the food nutrition and
health industry, develop and utilize China’s rich resources
of agricultural products, and increase efforts to promote
the production of nutritious and high-quality agricultural
products. The National Strategic Plan for Promoting

&LWNHZQYZWJ G” 6ZFQNY" Q HQFWNwJX YN

2.2 Evolution of nutrition-related polick8%? the supply of high-quality agricultural products

and their impact

Support policies play an important role in advancing
agricultural development. The sustainable development
of agriculture and its important role in the dimension

of nutrition and health has become the focus of
international agricultural policy. From 2004 to 2022,
China successively issued 19 “No. 1 Central Documents”
concerning agriculture, rural areas, and farmers,
gradually establishing and improving the agricultural
policy framework. China’s agricultural support policies,
however, started later than those of other countries

and its overall consideration of agricultural policy and
nutrition and health policy is still in its infancy.

The WTO's Global Strategy on Diet, Physical Activity

and Health — 2004 pointed out that agricultural policies
usually have a huge impact on the national diet; this
document urges member states to consider nutrition
and health in the process of formulating agricultural
policies. The US Agriculture Reform, Food, and Jobs Act

of 2013 reformed intensive nutrition programs to prov ide

millions of low-income families with adequate food

through supplemental nutrition assistance programs and

$)*/" "/% (-0#"- '00% 10-*$: 3&1035

need to be greatly increased, with better taste and
quality, more balanced nutrition, and more distinctive
features; it should effectively satisfy consumer demand
KTW NSIN[NIZFQN_FYNTS IN[JWXNwWHFYNTS FSI M
The China Food and Nutrition Development Outline
(2021-2035), which is being compiled by the Ministry
of Agriculture and Rural Affairs and the National Health
Commission, is an important part of promoting the
development of high-quality agriculture and ensuring
the effective supply of important agricultural products. It
is an important starting point for the implementation of
the Healthy China strategy and provides a basis for the
development of “nutritional agriculture”.

Globally, a range of supportive policies that focus
on nutrition and health are gradually transforming food
systems toward healthy diets for all. On the demand side,
consumers are being guided through subsidies, taxes,
and food labels to form an awareness of, and to optimize,
healthy and good-quality diets. Germany, for example,
has guided consumers to reduce the consumption
of animal products by abolishing reductions of, and
exemptions from, the consumption tax on animal
products; it is gradually replacing the consumption of




HMFSLJI VZNYJ XNTh8 tap beFx@ahQobd intake
and the values recommended by the dietary guidelines

animal products with vegetables and soy products and

is encouraging the formation of a dietary structure that is

GJSJWHNFQ YT MJFQYM FSI YMJ JS[N Widr#R sp¥ctive Iood grobg3 was also considerable. The
overall observations are as follows:

2.3 Food intake structure and dietary qua|ity30th urban and rural populations have unbalanced
Of Chinese urban and rural populations diets. On the one hand, there is an excessive intake of

With the development of the economy and the

improvement of incomes, the food consumption structure

of Chinese people has undergone tremendous changes.
This chapter uses data from the National Bureau of Statistics

cereals and tubers,? edible oil, and red meat. In 2020, the

intake of cereals and tubers by rural residents exceeded

the recommended values from the dietary guidelines

by 52.5%. The intake of edible oils by urban and rural

UTUZQFYNTSX MFI FQXT NSHWJFXJI XNLSNwWHFSYQ

FSI +N]JI 4GXJW[FYNTS 5TNSYX NS 7zwWF§ag @ ihestudy: Tejitakeyof eqjple oil was observed

changes in food consumption structure, nutrient intake,
and dietary quality of Chinese people over the past two

to be higher than the recommended value of the dietary
guidelines for urban and rural populations by 48.3% and

IJHFIJX wLZWJX KWTR YMJ IFYF GFXJ FW®25%Xespsecivalyridshan angd yal populations were

the average daily intake of various foods, macronutrients,
and micronutrients. The Chinese Dietary Balance Index
(DBI) was used to further evaluate dietary quality, and
comparisons were made of the differences in food
consumption structure, nutrient intake, and dietary quality
among members of various income groups.

Data on the estimated food and nutrient intake of
urban and rural populations in this chapter are compared
with data from the Report on Nutrition and Chronic
Disease Status of Chinese Residents 2020. Data from the
National Bureau of Statistics (National Bureau of Statistics,
2001-2021) is adjusted for the proportion of residents
eating out (eg. eating in restaurants) and is added to the
latest data for longitudinal comparisons. Calculations
based on the combined data from the above sources
suggests that the main food consumption patterns of
urban and rural populations are consistent over the same
or similar years.

2.3.1 Food) inteke= offurbannanddruratk pppylalz-
tions im Chiime

This chapter uses data from the Urban Household Survey
of the National Bureau of Statistics and Fixed Observation
Points in Rural Areas to calculate the standard average
daily intake of various foods by urban and rural
populations in 2000, 2010, and 2020. Recommended
food intake patterns for a balanced diet are compared,
and differences between various income groups are
analyzed. The results show that between 2000 and 2020,

the dietary structure of urban and rural populations has

also observed to have an excessive intake of red meat; *

the overconsumption of red meat by urban residents was

more serious than that of rural, and in 2020 it exceeded

the values recommended in the dietary guidelines by

58.3%. The intake of vegetables, fruit, aquatic products,

eggs, and dairy products, on the other hand, has been

NSXZKwHNJSY KTW F QTSL YNRJ FSI YMJ WFYJ TK
XRFQQ 9MJ UWTGQJR TK NSXZKwWHNJSY KTTI NSYF
residents needs further attention. Although the vegetable

intake of urban and rural populations has increased

over the past 20 years, in 2020, it was still lower than the

recommended value by 25.2% and 38.3%, respectively.

Over the period of the study, the intake of fruit, aquatic

products, and dairy products in urban and rural areas

had not increased. In 2020, the intake of fruit and aquatic

products by urban residents was 50% lower than the

recommended value, and that of rural residents was

about 80% lower. The intake of dairy products by urban

residents was 80% lower than the recommended value,

*In this study, the energy intake level of the converted standard person is
2,250 kcal (the standard of light physical labor for men aged 18-50 years). It
compares the standard person average daily intake of various food groups
with recommended values from the Chinese Dietary Guidelines 2016, in the
balanced dietary pattern with reference to the 2,200 kcal energy intake level.
The daily intake of various food groups is compared as follows: cereals and
tubers: 275 g/person, livestock and poultry meat: 75 g/person, edible oil:

25 gl/person, vegetables 450 g/person, fruit 300 g/person, aquatic products
75 g/person, dairy products 300 g/person, and eggs 50 g/person.

27NHJ FSI xTZW FHHTZSYJI KTW RTWJ YMFS
consumed in 2000 and 2010; this had decreased to 90% by 2020.

TK YMJ HIWJFQX FSI

*Meat consumption includes mainly red meat (pork, beef, and mutton) and
poultry. In 2000 and 2010, red meat accounted for more than 80% of the
meat consumed; this is expected to decrease in 2020, but to still account for
more than 70% of meat consumption.
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and that of rural residents was 90% lower (Figure 2-1).

Among them, the rural low-income group has the most

8ZHM NSXZKwWHNJSY NSYFPJ NX XJW N Texeéssive consumption of cereals and tubers and the
IMIWI FWJ XNLSNwWHFSY INKKJWJS ttidax IohWaneomd group consumes excessive edible oil

consumption between urban and rural populations

and between residents of different income groups. The
results of a 2020 comparison between the food intake of
members of different income groups in urban and rural
areas of China in terms of consumption recommended
by the dietary guidelines is shown as follows. The low-
income group has a seriously excessive intake of cereals,
tubers, edible oil, and red meat. Except for the urban
high-income group, all other income groups consume
excessive amounts of cereals, tubers, and edible oil.

and red meat. Members of both urban and rural high-

FSI QT\ NSHTRJ LWTZUX HTSXZRJ NSXZKwHNJSY [J

fruit, aquatic products, eggs, and dairy products.

Compared with other income groups, the rural low-

income group’s intake of fruit, aquatic products, eggs,

FSI IFNWA UWTIZHYX NX UFWYNHZQFWQ" NSXZKwH
The above analysis shows that income has a

relatively small impact on the red meat and poultry

consumption of urban and rural populations. With an

increase of income, urban residents' excessive intake of

Figure 2-Lomparison of Food Intake of Chinese People with the Recommendation by
Dietary Guidelines, 2000 to 2020

80
60

ereals and Edible oil
tubers

Variation from values recommended by
dietary guidelines (%)

-100t

® 2000 Urban m 2010 Rural m 2020 Urban

Red méat
and poultry

2000 Rural = 2010 Urban ®™ 2020 Rural

Source: Urban data comes from the survey data of urban households by the National Bureau of Statistics; rural data comes from the Fixed Observation

Points in Rural Areas survey; data for 2020 is calculated based on 2015 data and food consumption data from the National Bureau of Statistics.

Figure 2-Zomparison of Food Intake Between High and Low-income Groups of Chinese People with the
Recommendation by Dietary Guidelines in 2020
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red meat is declined, but the higher the income of rural the standard average daily intake of macro and

residents, the greater the intake of red meat. Both urban micronutrients for urban and rural populations in

FSI WZWFQ UTUZQFYNTSX FQXT MF[J NG Z2KI0OHIND ZZONtSdpRresTHe riddvlid Mivh the

aquatic products, and dairy products; this is especially Chinese Dietary Guidelines 2016 in the balanced dietary

the case for rural residents with low incomes. Appropriate pattern. * This section compares macro and micronutrient

support policies should be adopted to improve the NSYFPJ FSI wSIX YMFY GJY\JJS FSI YMJ NSYFI
dietary quality of rural low-income residents. of macronutrients by Chinese urban and rural populations

(protein, fat, and carbohydrates) and their consumption

2.3.2 Macro and) micrenutrigabintakeefodrbarman  of micronutrients (vitamin A, vitamin C, calcium, iron, zinc,

and rural populétionsdrrChiriaa FSI XJQJSNZR \JWJ XNLSNWHFSYQ" INKKJWJSY KWTR
recommended by the dietary guideline. In general, the

This section uses the Standard Edition of the Chinese pattern presents the following characteristics (Figure 2-3).

Food Composition Table (6th Edition) to convert The consumption of protein and fat is increasing

Figure 2-omparison of Nutrients of Chinese People by Rural and Urban and by Income
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according to their disposable income, the lowest-income group and the highest-income group were selected for the analysis.

“In this study, the energy intake level of the converted standard person is 2,250 kcal (the standard of light physical labor for men aged 18-50 years). The standard

person average daily intake of macro and micronutrients compare with the recommend value of the Chinese Dietary Guidelines 2016 in the balanced dietary

pattern with reference to the 2,200 kcal energy intake level. The daily intake of macro and micronutrients is compared as follows: protein 86 g/person, fat 75 g/
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and the increase is large. While the protein intake of
urban and rural populations is increasing, in 2020 it

was still 20% lower than the recommended value. The
fat intake of urban and rural populations has increased
rapidly. For urban residents, it increased from 28% below
the recommended value of the dietary guidelines in
2000, to 20% above the recommended value by 2020;
during the same time period, the fat intake of rural
residents increased from 44% below the recommended
value to 4.4% above the recommended value by 2020.

people based on the Chinese Dietary Guidelines 2016

and Chinese Food Guide Pagoda. Compared with the

Healthy Eating Index (HEI), which uses the American

dietary guidelines as the standard, DBI-16 is more in

line with the actual dietary nutrition status of Chinese

residents. Compared with the HEI, DBI-16 can obtain the

levels of over- and underconsumption by calculating the

high bound score (HBS) and low bound score (LBS); it

HFS YMZX RTWJ NSYZNYN[JQ” FSI HTRUWJMJSXNI[J
problem and degree of unbalanced intake in the dietary

+ZWYMIW YMIWJI MFX GJJS QTSL YJW Rtrd¢tark.ZKensebNnb Inéthiddsor BEI-16TsSuitable for

vitamin A, vitamin C, calcium, and selenium among urban
and rural populations, with intake values more than 50%
below the recommended value of the dietary guidelines,
F XIJWNTZX NSXZKwWHNJSH~?

The per capita disposable income of urban and

all healthy people except infants and young children
under two years of age; it is not suitable for people with
special nutritional needs, such as pregnant women,
lactating women, and the elderly, as their nutritional
needs are different from those of the general population

WZWFQ UTUZQFYNTSX NX IN[NIJI NSY T(He kil all,\2@1B)QDBIA&sra¥so bas¥dwn the Chinese

the highest 20% designated as the high-income group
and the lowest 20% as the low-income group. In terms
of the nutrient intake of residents by income group, at
the macronutrient level urban low-income residents

have 31.5% higher fat intake than urban high-income
residents, which is 29% higher than the recommended
value. In terms of micronutrients, the calcium, iron, and
zinc intakes of urban and rural populations in the low-
income group were higher than those in the high-income
group. The calcium, iron, and zinc intakes of urban low-
income residents were higher than those of high-income
residents by 24.1%, 29.0%, and 24.5%, respectively, the
reason possibly being that urban low-income residents
consume more red meat. The differences in calcium, iron,
and zinc intakes of rural high- and low-income groups,
however, were smaller, possibly because urban and rural
populations generally consume excessive amounts red
meat and edible oil. The lack of vitamin A and vitamin C

Dietary Guidelines 2016 and on Chinese Food Guide
Pagoda 2016, which is not convenient for international
comparative analysis. DBI-16° sets the maximum number
of points for each indicator. When the indicator reaches
the recommended value, the value is 0. The HBS refers
to the absolute value of the sum of the positive scores
NS FQQ NSINHFYTWX NY WJxJHYX YMJ IJLWJJ TK J]H
in the diet and the score range is 0—-32. The LBS refers to
the absolute value of the sum of the negative scores in
all indicators, and the score range is 0-54. Diet Quality
Distance (DQD) refers to adding the absolute value of each
NSI1J] XHTWJ YT HTRUWJIMJISXN[IJQ” WIXJHY YMJ UWT(
XUJHNwH INJY \NYM F XHTWJ WFSLNSL KWTR YT
As shown by Figures 2-4 and 2-5, ® the dietary
quality of China’s urban and rural populations has
improved in the past two decades; however, the
problems of under- and overconsumption coexist and

there is a gap between the dietary quality of urban and

RFA GJ 1ZJ YT NSXZKwHNJSY NSYFPJ Trdrakpoptlstidns: $He pietaiyybl&n@Qelof urban and rural
FSI YMJ QFHP TK HFQHNZR NX RFNSQ "pdauhtiyns MeSidtdad-hndltiseYprdp&rttoR BfJural

of dairy products, tofu and soy milk.

2.3.3 Dietany qualityyofChinesecurbanrandduru-

ral populéatidbmss

This section uses the Dietary Balance Index (DBI) to
evaluate the quality of Chinese urban and rural diets. The

latest version of the DBI is DBI-16 (He et al., 2018). DBI-16

comprehensively evaluates the dietary quality of Chinese

$)*/" "/% (-0#"- '00% 10-*$: 3&1035

residents with a high degree of imbalance in dietary

®Limited by the urban household survey data of the National Bureau of
Statistics and food consumption data from the Fixed Observation Points in
Rural Areas, the food types included in the DBI-16 indicator in this study are
cereals and tubers, vegetables, fruit, dairy, livestock and poultry, aquatic
products, eggs, and alcoholic beverages; it also includes edible oils that do
not contain soybeans, salt, or added sugar. The score range and appropriate
interval of each indicator are adjusted accordingly.

®In this study, the energy intake level of the converted standard person was
2,250 kcal (the standard of light physical labor for men aged 18-50 years).
Each individual food group is scored to generate DBI-16 indicators.




quality has dropped from 68% in 2000 to 45% in 2020. increasingly serious. The proportion of people whose

I9IMJI NSXZKwWHNJISY NSYFPJ TK ZWGFS Higtlwg madergely dr Highly excsssigXncreased from

has been alleviated to a certain extent, with a more rapid 10% in 2000 to 23% in 2020. There were also some

NRUWT[JRJIJSY FRTSL ZWGFS WJXNIJSYdffereBoeZ i theldieiaBy/qublig biFubdn and rural

at medium and high socioeconomic levels dropped from high- and low-income residents: in general, the dietary

20% in 2000 to 9% in 2020 and the proportion of rural VZEQNY”" FSI XZKWHNJSH” TK NSYFPJ TK ZWGFS F&
WIXNIISYX \MTXJ INJYFW” NSYFPJ \F Xinbog¥ @&identdNg I®¥erltham thal dflthe low-income

from 32% to 10%. The excessive food intake of urban group, however more attention needs to be paid to

and rural populations is at the same time becoming the dietary quality of rural low-income residents. The

Figure 2-Distribution of Balanced Dietary Structure of Chinese People by Rural and Urban and by Income
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Source: Urban data is from the National Bureau of Statistics of the Urban Household Survey; rural data is from Fixed Observation Points in Rural Areas;
the 2020 data is calculated based on 2015 data and food consumption data from the National Bureau of Statistics.
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income group were selected for the analysis.

Figure 2-Distribution of Underconsumption and Overconsumption of Chinese People by
Rural and Urban and by Income
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income group were selected for the analysis.
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proportion of rural low-income people who experience a
moderate or high level of dietary imbalance is 48% and
the proportion of people whose intake is moderately or

MNLMQ” NSXZKwHNJSY NX

lowest level among urban and rural income groups.

lower prices, which increases the affordability of healthy
and nutritious food and improves dietary structure and
nutritional health. This section simulates two types of

NS GTY Moltietiat suppdrd tkel pfotictior 6f iulvitious and

healthy food; one increases producer subsidies for
fruit, aquatic products, and milk and the other increases

2 4 Simulation results analysis of nutriﬂlaﬁstment in science and technology. In the short term,

and health support policy
2.4.1 Metthogt

We use the China Agricultural University’s Agrifood
System (CAU-AFS) model. This is an interdisciplinary
model that not only can predict future changes in
agricultural and food systems, but also can be used for
policy simulation analysis. It can simulate the combined
impact of various policies and external shocks on the

agricultural and food system, including the impacts on

the extension and application of technology should be
accelerated. Vigorous promotion of organic fertilizer
technology, for example, would increase fruit yields.

In the long run, increasing investment in science and
technology is necessary in order to break through
bottlenecks, improve food productivity, and reduce

food loss and waste. Fruit, vegetables, aquatic products,
and milk are fresh agricultural products; they easily rot
FSI IJYIWNTWFYJ FWJ INKWHZQY YT XYTWJ
loss rate. According to estimates, the total losses of
vegetables and fruit from all supply chain stages amount

KTTI XJHZWNYA JHTSTRNH JKwH NJS HAO &7 %gngd $deteitefaiprpaustipny respectively (Lu

resources, and the environment (For further details, refer
to the appendix). Currently, the base year for the CAU-
AFS model is 2018. According to future population and
labor force growth, urbanization rates, and technology
progress (using 2018 as the base year), the situation

in 2030 is projected recursively and is regarded as the

business-as-usual (BAU) scenario.

2.4.2 Scenario desigm

According to the analysis in Section 2.3, the intake of
fruit, vegetables, aquatic products, and dairy products
of urban and rural populations in China is lower than
the recommended value; particularly for rural low-
income residents, the gap between actual diet intake
and the recommended value is large. Four food
categories, namely, fruit, vegetables, aquatic products,
and milk, have therefore been selected in this section
to investigate how to formulate agricultural policies that
support the production and consumption of foods in
these categories.

In terms of the supply side, the existing policies are
support policies to enhance the production of nutritious
and healthy food, including fruit, vegetables, aquatic
products, and milk; they are aimed at increasing food
supply, reducing prices, and promoting consumption.
In this way, residents can obtain these food groups at

$)*/" "/% (-0#"- '00% 10-*$: 3&1035

et al., 2022). In order to reduce storage costs and losses
and improve the capacity of food supply, it is necessary
to increase investment in science and technology
research that focuses on cold chain transportation
technology of fresh agricultural products.

Based on the values recommended by the
Chinese Dietary Guidelines 2016 and current food
prices, the average per person per day cost of a
nutritionally adequate diet is about CNY 11 (US$ 1.6). '
Comparing current food expenditures and the cost
of a nutritionally adequate diet for Chinese urban
and rural populations, the average annual food
budget of most Chinese is higher than the cost of the
WIHTRRJSIJI
with the exception of the rural low-income group, the
recommended nutritionally adequate diet is affordable
for most Chinese. In this section, we investigate a
scenario in which the income subsidy of low-income
residents is raised so that their income, purchasing
power, and consumption level can be enhanced and
their diet quality ultimately improved.

A healthy diet is key to improving nutrition and
diet quality and decreasing the prevalence and mortality

"According to the recommended values of Chinese Dietary Guidelines
2016 and the edible proportion of various foods, the purchase amount
corresponding to the recommended amount is inversely converted and

then multiplied by the food price.

FSI
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of diet-related diseases (Sheng et al., 2021). Thus, to
strengthen public awareness, guidance, and intervention
for a nutritious and healthy diet, it is necessary to
construct a food education system, improve the current
lack of knowledge about healthy diets, and promote a
gradual transition to a nutritious and healthy diet. In this
way, diet-related diseases can be prevented and the
goals of health and longevity can be achieved (China
Agricultural University et al., 2021).

We present four scenarios to BAU. In Scenario
1, producer subsidies for fruit, aquatic products, and
milk are increased (Producer Subsidy); in Scenario 2,
income subsidies are provided to rural low-income

groups to improve their purchasing power of nutritious

and healthy food (Income Transfer); in Scenario 3,

organic fertilizer is applied to fruit, improving the yield

(Tech Extension); and in Scenario 4, there is increased

investment in science and technology research into fresh

agricultural produce, focusing on supporting research to

break through relevant technical problems of keeping

produce cold, reducing losses and waste in storage and

transportation, and improving supply capacity (Tech

Investment). Considering the uncertainties embedded in

the implementation of these policies, the effect of high-,

medium-, and low-level applications of these scenarios is

shown in Table 2-1.

Table 2-$cenarios for Improving Diet Quality of Chinese People

Scenarios Medium scenario Low scenario High scenario
— . Subsidy is provided to
. . Subsidy is provided to y .p
Subsidy is provided to producers ; . producers in terms of
. L . producers in terms of fruit, . .
in terms of fruit, milk, and aquatic . . fruit, milk, and aquatic
o milk, and aquatic products; L
Producer products; it is calculated at 10% of itis calculated at 5% of the products; it is calculated
Subsidy the total output value; in 2018, the at 15% of the total output

subsidy is around CNY 273.9 (US$
40.9) billion

total output value; in 2018,
the subsidy is around CNY
137 (US$ 20.4) billion

value; in 2018, the
subsidy is around CNY
410.9 (US$ 61.3) billion

Income Transfer | Income transfer is provided to 20%

Income transfer is provid-
ed to 20% of low-income

Income transfer is provid-
ed to 20% of low-income

for rural of low-income rural residents; this rural residents; this would rural residents; this would
low-income would increase by about CNY 100 increase by about CNY 80 increase by about CNY
residents (US$ 14.9) hillion per year until 2030 | (US$ 11.9) billion per year 120 (US$ 17.9) billion per
until 2030 year until 2030

Organic fertilizer is applied to fruit

to increase yield; 5 metric tons/

hectare (mt/ha) of organic fertilizer is | Same assumptions as Same assumptions as

Tech applied, at CNY 600 (US$ 89.6)/mt; medium-level scenarios; medium-level scenarios,

Extension—fruit | the subsidy rate is 50%, the cover-
age rate is 50%, and the investment
is about CNY 8.9 (US$ 1.3) billion;

this would increase yield by 10%

yield of fruit would increase
by 5%

the yield of fruit would
increase by 15%

Investment in science and technolo-
gy for fresh agricultural products is
increased by CNY 30 (US$ 4.5)
billion per year. Until 2030, the
supply of fruit, vegetables, aquatic
products, and milk will be increased
and food loss and waste will be
reduced by 10%

Tech Investment—
fresh produce

Same assumptions as
medium-level scenarios;
until 2030, the supply of
fruit, vegetables, aquatic
products, and milk will be
increased and food loss
and waste will be reduced
by 5%

Same assumptions as
medium-level scenarios;
until 2030, the supply of
fruit, vegetables, aquatic
products, and milk will
be increased and food
loss and waste will be
reduced by 15%
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2.4.3 Analysis of simulatiomresuliss

In this section, we analyze the impact of the medium-
level version of each scenario on food supply and
consumption by 2030. First, increasing producer
subsidies, investment, and public awareness of science
and technology in important agricultural products that
FWJ NSXZKwWHNJSYQ”" HTSXZRJI
aquatic products, and milk, can increase the production
of these foods to varying extents. As Figure 2.6 shows,

until 2030—compared with the benchmark—nhigher
producer subsidies can increase the production of

fruit, milk, and aquatic products by 4.0%, 3.3%, and
4.0%, respectively, and promoting the use of organic
fertilizer for fruit production can increase yield by 10.8%.
Investment in science and technology research into fresh
agricultural produce, reduction of food loss and waste,

XZHM anXimptoVed igredutivity] bk @agedse the production

of fruit, vegetables, aquatic products, and milk by 10.3%,
8.2%, 10.0%, and 6.7%, respectively (Figure 2-6).

Figure 2-8mpact of Different Scenarios on the Production of Fruit, Vegetables, Milk, and Aquatic
Products—2030 Compared with the Baseline
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Source: Results are from the CAU-AFS model.

After production rises, prices drop and consumption
increases. In the Producer Subsidy scenario, the
consumption of fruit, milk, and aquatic products by urban
and rural populations increases by 6.7%, 3.9%, and 2.7%,
respectively. Among these, the consumption of fruit,
milk, and aquatic products by rural low-income residents
NSHWJFXJX RTXY XNLSNwHFSYQ~*
3.6%, respectively. In the Tech Extension scenario, the
increase in fruit production results in a 20.7% decline in
prices and an 18.3% rise in fruit consumption by urban
and rural populations. In the Tech Investment scenario,
increasing investment in science and technology
research into fresh agricultural produce reduces food
loss and waste; productivity is also increased and the
price of fruit and vegetables is reduced by 13.8% and
32.0%, respectively; consumption increases by 13.0%
and 19.6%, respectively.

In the Income Transfer scenario aimed at rural low-

income residents, when their income increases their food

$)*/" "/% (-0#"- '00% 10-*$: 3&1035

= Milk Aquatic product

affordability also increases; the consumption of nutritious

foods such as fruit, vegetables, aquatic products, and milk

increases by 8.4%, 3.6%, and 4.9%, respectively (Figure

2-7). Owing to the low demand income elasticity of food

HTSXZRUYNTS MT\J[JW YMJ UIJWKTWRFSHJ TK NSxZ.
food consumption by increasing income is not ideal;

L T Nihdrefdrd, whén providing incométlansfers to the low-

income group we consider that issuing food stamps would
NSHWJFXJ YMJ HTSXZRUYNTS TK HIWYFENS NSXZKwHI
therefore improve diet quality.
+WTR YMJ UIJWXUJHYN[J TK JHTSTRNH JKwWHNJS
of investment, the cost of investment in science and
technology research and technology extension is
small and the return on investment is high. In the Tech
Extension scenario, the return on investment of CNY 1
(US$ 0.1) of agricultural, agrifood system, or national
economic GDP is higher, that is, CNY 9.4, 13.2, and
21.1 (US$ 1.4, 2.0, and 3.1), respectively. This means
that every additional investment of CNY 1 (US$ 0.1) can




Figure 2-Tmpact of Different Scenarios on the Consumption of Fruit, Vegetables, Milk, and Aquatic
Products—2030 Compared with the Baseline

:
:
F
3

Consumption change ratio (%)

£ %2 5 E|£ 3 2 E|E 2 B OE|E 3 B OZ
T g T g T g T g
& 2 o0 g ® a 2o g
> £ = -8 = £ = £
< < < <
g £ g =
< < < =
Total residents Rural low=income Total residents Rural low—income
residents residents
B Producer subsidy B Subsidy for rural low—income residients
Technology promotion—fruit R&D-Fresh products
Source: Results are from the CAU-AFS model.
drive the agricultural GDP to increase by CNY 9.4 (US$ returns on investment are high at the high, medium, and
1.4), and through the pull of the industrial chain and low levels of the Tech Investment scenarios. The return
YMJ xT\ TK YMJ QFGTW KTWHJ YT STS dnlintebtiiehtoY agWéhitraNGhiRzZr Yhé/ Tech*Extension
the GDP of the whole agricultural and food system and scenario ranges from CNY 4 (US$ 0.6) to 14 (US$ 2.1),
the GDP of the national economy will increase by CNY and that of the Tech Investment scenario ranges from
13.2 (US$ 2.0) and CNY 21.1 (US$ 3.1), respectively. The CNY 5 (US$ 0.7) to CNY 14 (US$ 2.1).
development period needed for science and technology The macro simulation results of the CAU-AFS model
is long, but the long-term income is promising. The are further linked to the micro survey data (National
return on investment of CNY 1 (US$ 0.1) of agricultural, Bureau of Statistics urban household survey and Fixed
agrifood system, and national economy GDP is CNY 9.6, Observation Points in Rural Areas dataset). They are used
15.7, and 23.2 (US$ 1.4, 2.3, and 3.5), respectively (Table  to simulate the impact differences of various support
2-2). Given the uncertainty of the impact of technology policies on different micro individuals and to analyze
extension and investment in science and technology, in consumption changes within the different groups,
the high-, and low-level scenarios the rate of return on quantifying the impact of various support policies on diet
investment also exhibits some uncertainty. Overall, the VZFQNY”A KTW XUJHNwWH WJIXZQYX WJIKJW YT +NLZ
Table 2.Return on Investmdat Different Scenarios
Low Medium High
Scenario Total | Agrifood | Agric- | Total | Agrifood Agric- Total Agrifood Agric-
GDP system ulture | GDP | system ulture GDP system ulture
fech Ef’r(ltjins'on_ 10.6 6.7 47 |211 | 132 9.4 311 19.6 142
Tech Investment—
12.4 8.4 51 23.2 15.7 9.6 32.8 22.5 13.9
fresh produce

Source: Results are from the CAU-AFS model
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The increasing consumption of fresh agricultural

rural populations with medium- and high-level dietary

UWTIZHJI WIXZQYX NS YMJ NRUWT[JRJBbalanceand dedicek®/ 5% Bd 1%, Yespectively. In

intake situation of these food groups and accordingly

the improvement of diet quality. The performance of the
Tech Investment scenario is particularly remarkable. The
base amount of nutritious and healthy food consumption
is small for rural residents and thus, even if the increased
rate of rural consumption of nutritious and healthy food
is greater than that of urban residents, the change in
absolute amount is still small. From the perspective of
the DBI-16 score, the improvement degree of dietary
quality of rural residents will be lower than that of

urban residents. In the Producer Subsidy scenario, the

the Income Transfer scenario, 8% of rural low-income

residents improve their intake of nutritious and healthy

KTTI MT\J[JW TANSL YT YMJ XIJIWNTZXQ" NSXZKwH
of fruit, aquatic products, and dairy products, it is still

INKWHZQY KTW YMJXJ UTQNHNJIX YT FHMNJ[J F GF
and dietary quality has thus not been fundamentally

changed. In the Tech Extension scenario, 39% of urban

residents and 16% of rural residents improve their intake

of nutritious and healthy food. In the Tech Investment

scenario, 58% of urban residents and 41% of rural

residents improve their intake of nutritious and healthy

NSXZKwWHNJISY NSYFPJ TK SZYWNYNT Z ool fHg\e)F&.Y M KTTI KTW

urban and rural populations is improved by 19% and
8%, respectively, and the proportions of urban and

Considering the uncertainty of subsidy intensity,
in the high- and low-level scenarios there is also

Figure 2-8mprovement of Different Scenarios on the Dietary Intake of Chinese
People—2030 Compared with the Baseline
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uncertainty in the technology promotion and investment
effect of science and technology, food production,

and consumption (for more details, see Table A2-1 in
the Appendix). In the Producer Subsidy scenario, the

Rural residents

Rural Low—income residents

¥ Subsidy for rural low—income residents

R&D-fresh products

the production of fruit, vegetables, milk, and aquatic
UWTIZHYX XZHYZFYJX G Q UJWHJISYFLJ UTNSYX
on the medium-level scenario, and consumption also
XZHYZFYJX G Q UJWHJISYFLJ UTNSYX 4[JWFQQ

UWTIZHYNTS TK RNQP FSI FVZFYNH UWrhddidhY ahdNdHevél lscédafioS fech promotion, and

percentage points based on the medium-level scenario;

YJHM NS[JXYRJSY NS XHNJSHJ FSI YIHMSTQTL” XN

FHHTWINSLQ”" HTSXZRUYNTS xZHY ZF Yighyrobe"diefquaiity Wed Jablé AR-2 in the Appendix).

points. In the Tech Extension scenario, fruit production
XZHYZFYJX GA*

In the Tech Extension scenario, the inadequate dietary

UJWHJSYFLJ UTNSYX Gniakeldf 20% 1 B0 & It fidsidents and 8% to

QJ[JQ XHISFWNT FSI KWZNY HTSXZR UMM bfSurarésidentsYslimpieved (Table A2-2 in the

percentage points. In the Tech Investment scenario,

$)*/" "/% (-0#"- '00% 10-*$: 3&1035

Appendix). In the Tech Investment scenario, 34% to 72%




of urban residents and 24% to 54% of rural residents

improve their intake of nutritious and healthy food.

2.4.4 Healti bheneffiss offdietaeyygoakitytynim-
provementt

According to estimates by the National Institute for
Nutrition and Health of the China Center for Disease

increases by more than 100g, the cumulative cost will
increase by CNY 2,518 (US$ 375.8) billion. On the other
hand, increasing vegetable intake by 100 g/day will
reduce the mortality caused by cardiovascular disease

by 16% and will reduce the loss caused by DALYs by CNY
1,013.5 (US$ 151.3) hillion. With a 100 g/day increase of
fruit intake, the mortality caused by cardiovascular disease and
stroke drops by 5% and 23%, respectively, and the loss caused

(TSYWTQ FSI 5WJ[JSYNTS NSXZKwH N JI3/'DANYS deréadesibiK CKYBTBN {UI$E1.3) billion and CNY

vegetables in 2010 accounted for 11.5% and 7.3%
of the deaths attributed to cardiovascular diseases
among Chinese residents (He, et al., 2019). To further

1,379.3 (US$ 205.9) hillion, respectively. If the intake of fruit is
increased by a further 100 g/day, the cumulative loss can be
reduced by another CNY 1,696.0 (US$ 253.1) billion. If the intake

JIJUQTWJ YMJ MIFQYM GJISJwYX WJXZ QO aSiic rosMcsiciebisd b 15 ¢/day,Zhe @dxaity:caused

improvement, the 2019 global burden of disease (GBD)
database is used to analyze the prevalence of diet-
related diseases and the resulting disability-adjusted life
years (DALYs) and thus the disease cost. Simultaneously,
by doing a literature search, we compare the impact of
food intake changes on disease risk.

As shown in Tables 2-3 and 2-4, a 100g/day intake
of red meat increases the prevalence of cardiovascular
disease, stroke, colorectal cancer, and Type-2 diabetes
by 15%, 12%, 12%, and 17% respectively, and the
corresponding losses caused by DALYs will increase by
CNY 950.2 (US$ 141.8) billion, CNY 1,403.8 (US$ 209.5)
billion, CNY 51.50 (US$ 7.7) billion, and CNY 112.5 (US$
16.8) billion, respectively. If the daily intake of red meat

by cardiovascular diseases decreases by 6% and the loss caused
by DALYs decreases by CNY 380.1 (US$ 56.7) billion. If calcium
intake increases by 0.3 g/day, the prevalence of colorectal cancer
decreases by 8% and the loss caused by DALYs decreases by
CNY 34.4 (US$ 5.1) billion.

In the Tech Investment scenario, which has
the greatest impact on the increased intake of fruit,
vegetables, aquatic products, and milk, the intake of
items in these four categories increases by 13.9%,
15.0%, 7.4%, and 5.9% respectively. This may contribute
to a reduction in the prevalence and mortality of
cardiovascular disease, stroke, and colorectal cancer, and
to corresponding decreases in the loss caused by DALYSs.

Table 2-Brevalence or Mortality Risk of Various Diseases and the Corresponding Costs

. The DALYs of 1% The cost of 1% preva-
: . Prevalence/mortality . .
Indicators Disease % prevalence/mortality lence/mortality
* (100 million year) (CNY 10 billion) *

Colorectal cancer 0.18 3.46 2,422.23

Cardiovascular 3.18 2.84 1,989.60
Mortality

Stroke 1.46 5.88 4,119.25

Type-2 diabetes 0.12 7.97 5,587.65

Colorectal cancer 2.26 0.27 189.70

Cardiovascular 83.09 0.11 76.23
Prevalence

Stroke 19.69 0.85 594.22

Type-2 diabetes 63.68 0.01 10.14

Source: Mortality, prevalence, and disability-adjusted life years (DALYs) data are from 2019 Global Burden of Disease (GBD) data (Global Burden of

Disease Results, 2019); the estimated value of per capita GDP comes from the National Bureau of Statistics.

Note: This is calculated by multiplying DALYs corresponding to 1% prevalence/mortality by China’s per capita GDP in 2019.
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Table 2-Relationship Between food Intake and Disease Risk, and its Cost—benefit

Decrease DALYs
Increase | Cost or increase | change .
. . Food . Calculation reference
Indicator |Disease catedor amount | (CNY preva- income G
9| (g/day) | billion) * | lence/mor- | (CNY 10
tality (%) billion)
Cardiovascular | 29U3C 15 0.35 -6 38.01 |Bechthold et al. (2019)
products
Cardiovascular 100 0.66 -5 31.67 Bechthold et al. (2019)
Mortality Fruit 3
Stroke 100 0.66 23 137.93 | Schwingshackl etal.
(2016)
Cardiovascular Vegetables 100 0.47 -16 101.35 Schwingshackl et al.
(2016)
Cardiovascular 100 4.15 15 -95.02 Zheng et al. (2012)
Stroke 100 4.15 12 -140.38 |Aune et al. (2017)
Preva- Red meat
lence Colorectal cancer 100 4.15 12 -5.15 Aune et al. (2017)
Type-2 diabetes 100 4.15 17 -11.25 Aune et al. (2017)
Colorectal cancer |Calcium ° 0.3 2.00 -8 3.44 Keum et al. (2014)

Source: The increase amount of food category and decrease or increase prevalence/mortality is from the literature; and disability-adjusted life years
(DALYs) data are from 2019 Global Burden of Disease (GBD) data (Global Burden of Disease Results, 2019).
Note: a) The cost is calculated by multiplying the added quantity by the price of food, and then by the total population of China at the end of 2019; b) Each
RQ TK RNQP HTSYFNSX FGTZY RL TK HFQHNZR FSI YMJ HTXYX FSI GJSJwYX FWJ HFQHZQFYJI GFXJI TS RNQP HTSXZRU®

the food production structure, and reduce the price

2.5 Conclusion and recommendation
of nutritious and healthy food, with the aim of forever

Agrifood systems in China and around the world are improving residents' food consumption structure and

currently plagued by numerous threats and challenges, their dietary quality. Science and technology support

including those related to the nutrition and health of their policies are more effective than producer subsidies. Itis

populations. In the past two decades, the dietary quality therefore essential to transform agricultural science and

and nutrition of Chinese people have improved, but technology support policies, increase R&D investment,

challenges remain with regard to dietary structure; these improve the production of nutritious and healthy food,

include overconsumption of highly processed foods, reduce the loss of fresh agricultural produce, and

HIJWJFQX JINGQJ TNQ FSI WJI RJFY rRaegiae pupply capagity pfipriigus and healthy

intake of fruits, vegetables, aquatic products, and dairy food.

UWTIZHYX 8JWNTZX IJWHNJISHNJIX TK XTRIISZBWNNE WK NRY W RY¥NII YT FITUY XUJHNwH

still being observed. Based on this, this chapter explores policies for low-income groups—especially the

the feasibility of various support policies to optimize consumption support of nutritious and healthy food—so

the dietary structure and nutritional health of residents. as to improve their access to nutritious food and improve

It uses the CAU-AFS model to analyze and simulate the their dietary quality. Production-oriented support policies

effects of different support policies from both the supply are mostly aimed at improving supply of nutritious foods.
Low-income people, however, have limited purchasing
UT\JW FSI YMJN HFS YMZX GJSJwY TSQ”" [NF F IJH)

food prices; therefore, starting from the consumption

and demand sides. Based on the simulation results, the
following suggestions are proposed.
First, China must improve the supply capacity

of nutritious and healthy food, adjust and optimize side, low-income rural residents should be given income
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Appendix

Table A24inpacts of High-and Low-scenarios on Fruit, Vegetable, Milk, and Aquatic Product
Production and Consumption of Chinese People (%)

Source: Results are from the CAU-AFS model.
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Table A2{thpacts of High-and Low-scenarios on Diet Quality of Chinese People (%)

Source: Results are from the CAU-AFS model.
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A Brief Introduction to the CAU Agrifood Syste

The agrifood system faces numerous challenges and
must be transformed to achieve multiple goals, including
better nutrition, improvement in health, protecting

natural resources and environment and carbon emission
reduction, and common prosperity and resilience. To
provide technical support for policy analysis under these
multifaceted objectives, China Agricultural University
(CAU) is developing an Agrifood System Model (CAU-AFS
Model), which is an interdisciplinary model combining
factors relating to agriculture, food, nutrition, economics,
and environment. The CAU-AFS model is based on two
core models — the China Agricultural Spatial Equilibrium
Model and the China Computable General Equilibrium
2T1JQ (,* \MNHM FWJ xJ]INGQ

RTIJQX NS YMJ wJQIX TK FLWNHZ
resources, nutrition, and health, such as the climate
change model, the water resources model, the crop
model, and the dietary model, etc. It can be used as a
simulation platform for simulating and analyzing the
multidimensional impacts of various policy changes
and external shocks on the agrifood system, such as
KTTI XJHZWNY”A JHTSTRNH JKw HNJ
resources and environment. The CAU-AFS model can
be used to investigate various major issues related to
agrifood system transformation in the context of the
multiple national development goals. The framework of
the CAU-AFS model is depicted below, and the model
will be constantly developed and Improved.

TheFramework of the CAU Agrifood System Model (the CAU-

$Y*/" "/% (-0#"- '00% 10-*$: 36§
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In this report, the China CGE model, nutrition and
health module, and carbon emission module are mainly
applied to simulate the impacts of various agricultural
support policies on multiple goals of the agrifood
XAXYJR NSHQZINSL KTTI XJHZWNYA”
nutrition and health, protection of natural resources
and environment and carbon emissions reduction. The
CGE model is an economic system model. It describes
the equilibrium state in all markets and establishes the
linkages among different sectors, covering all aspects
of production, consumption, and trade. Moreover, it
presents the complex connections and interactions

within the economic system. Therefore, the CGE model

YMJ [FQZJ FIIJI JVZFYNTSX ZXNSL YMJ XUJHNw HF)

Constant Elasticity Substitution (CES). The intermediate

input function is composed of various intermediate

NSUZYX FHHTWINSL YT YMJ w]JI NSUZY TZYUZY HT
J Hsing th& ¢ bhtiéfkfumdtdv JTBeh/ value-added and

intermediate inputs determine the output of the

product according to the form of the Leontief function.

For international trade, considering the imperfect

substitutability of domestic and international goods,

YMJ &WRNSLYTS XUJHNwHFYNTS (*8 JVZFYNTS N

WIXJHY YMJ XZGXYNYZYNTS WIQFYNTSXMNU GJY\,

and imported goods. The lower value of Armington

elasticity indicates a greater difference between

NX \NIJQ” JRUQTAJI NS IN[JWXJ WJXJFaurHegtioantigniportepiedicts. The Constant Elasticity

important policy analysis tool. The China CGE model

is based on the RIAPA (Rural Investment and Policy
Analysis) model developed by the International Food
Policy Research Institute (IFPRI) using the most recent
data from China. China’s CGE model has in-depth details
of agricultural sub-sectors and its value chain sectors,
having the advantage of analyzing the interactions
between the agrifood system and the national macro
JHTSTRA
for analyzing the impact of rural investment and policy
based on the CGE model. It also allows for simulating
the public expenditure and economic growth as well

as synergies between economic growth and other
development outcomes. It is widely used to identify the
priorities of agricultural R&D and extension, and various
public investments and policies in a multi-goals context,
such as the goals of poverty alleviation, employment, and
dietary quality improvement.

1. Theoreticall hasis off Chiitea C&E macted]

The China CGE model is mainly based on the Walrasian
general equilibrium theory and the neoclassical
economics theory, using a set of linear and nonlinear
JVZFYNTSX
and institutions in the China Social Accounting Matrix
(SAM). In the China CGE model, the production module
consists of multi-level nested equations, and the factors
of production include capital, land, and three types

of labor with skills categorized as high, medium, and
low. Additionally, there are imperfect substitution
relationships among various factors of production and

3FGPSNJOH 4VQQPSU 1PMJDJFT UP *NQE

TK OWFSXKTWRFYNTS (*9 KZSHYNTS NX ZXJI KTW
the difference between domestic sales and exported

products. The main sources of household income are

factor income, government transfers, and remittances.

While part of the income is spent on consumption, the

rest goes into savings. The household consumption is

derived from the Linear Expenditure System (LES) using

the Stone-Geary utility function under the constraints of

I9MJ 7.&5& RTIJQ NX [J[JQT U Jnhcohue bHdyetaty. F3Qv@riiment revenues come from

a variety of taxes and are used to purchase goods and

services, make household transfers, and provide foreign

aid. The difference between government revenue and

JJUJSINYZWJ NX PST\S FX LT[JWSRJSY XF[NSLX TW
IJw HNY

2. The constructiom aff ttiee CHinaa Stmiad | Alce-
countiimgy &t SANM) )

This study uses the latest 2018 China Input-Output Tables

HT[JWNSL XIJHYTWX FSI YMJ HTXY GJSJw Y IFYF
agricultural products to construct the Social Accounting

Matrix (SAM). The China SAM contains details of sectors

of agriculture and its processing and intermediate inputs,

FSI HFS KZQQ" WIXxJHY YMJ NSYJWHTSSJHYNTSX T

\MNHM WJx JHY X YMJ FHY NalNeYcNains. Itlcdnipries K ©tdNoiT88/ séctors, including

23 agricultural sub-sectors, 15 food processing sectors
and agricultural processing sectors, 2 intermediate input
sectors of chemical fertilizers and pesticides, and 48
industries and services sectors. Agricultural sub-sectors
include 14 crops (rice, wheat, corn, other grains, beans,
peanuts, rapeseed, cotton, sugarcane, sugar beet, fruits,
vegetables, raw tobacco, and other crops) and 6 animal

TF |/




husbandry sectors (pork, beef, mutton, poultry, eggs, and
milk), as well forestry, aquatic products, and agricultural
services. In addition, the households are divided into

40 groups based on their location (urban or rural) and
income level, which can be used to analyze different
impacts on different household groups. The main

production factors are labor, capital, and land  Labors are

YMJIXJI NSINHFYTWX FSI YMIJNW HMFSLJX WJx

of various policies on the dietary quality of different

household groups.

5. IncorporatthgthieeGHEemissidnssnoddlele

The China CGE model encompasses the entire

HQFXXNwJlI FX MNLM RJINZR FSI QT)\ agmoodpsiem, hdlddinghagriculture, agricultural

on their education levels.

3. The assumptions im tthe Chinea CGE modzh

In the China CGE model, the factors of labor, capital,
and land are assumed to be fully employed or utilized.
Wage rates, land rental prices, and capital returns are all
endogenous variables that will change as the economy
grows. Although the land and labor factors are assumed
to be transferable among sectors, the substitution
effects of different factors are limited. In macro closure,
the term investment-savings equilibrium refers to a
situation in which investment equals savings. The sum
of private savings, government savings, and foreign
savings equals total savings. The sum of investment and
inventories is referred to as total investment. The macro
closure rule for investment savings assumes that savings
drive investment. In the government accounts, if public
spending increases, either government savings fall or

and food processing, as well as intermediate inputs
such as chemical fertilizers and pesticide sectors, and
agriculture and food-related services. Therefore, the

total greenhouse gas (GHG) emissions from the agrifood

system can be calculated using the carbon emission

HY Y

HTIJKw HNJSYX TK [FWNTZX FLWNHZQYZWFQ L NTIZ

and food processing, and intermediate inputs. The
purpose of adding this module is to evaluate the impacts
of policy changes on emissions from the agrifood system.
Among them, crop emissions mainly include emissions

from crop residue, straw burning, fertilizer use, and rice

wJQlI HZQYN[FYNTS .Y NX GFEXJI TS YMJ HFQ ZQF)

of FAO, which incorporates the estimated emission
structure from fertilizer use by various crops, as well as
the fertilizer use per unit area of various crops from the

(MNSF &LWNHZQYZWFQ 5WTIZHYX (TXY 'JSJw

Information and the area of various crops from the China
Statistical Yearbook. The emissions from fertilizer use by
crop were estimated using FAO ‘s total emissions from

(TR

YMJ w XHFQ IJw HNYX WNXJ 9MJ JIHMFBILW YW-QN_NXX E2XXZRII YMJI JRNXXNTS HTIJKw F 1JSY

be endogenous in the balance of payments account,

use per unit of crop area. However, the impact of land-

FSI NSYJWSFYNTSFQ RFEWPJY TZYXx T\XuseWwhhangeldn GRE ¥ndissiérs Waldl dot considered in

changes in the exchange rate.

4. Incorporatingsthleenutritioiwarch dietehodatéule

Linkages were established between the China CGE
model and the micro household survey data to further
explore the impacts of various policies on the nutrient
intake and diet structure. By linking the percentage
changes of various food consumption of urban and rural
residents in each income group from the results of the
China CGE model with the food consumption by income
group from the household survey data, a number of
indicators under the effects of various scenarios were
re-estimated. The Chinese Dietary Balance Index (DBI),
high bound score (HBS) and low bound score (LBS), and
the dietary quality distance (DQD) indicators are among

$Y*/" "/% (-0#"- '00% 10-*$: 36§

this study. The emission factors per unit of livestock
production are obtained from the FAO database
(FAOSTAT), which mainly includes animal enteric
fermentation and animal manure management.

6. The baseline off CAUAFS modkd]

The base year is 2018. In the base year, the GDP
shares of agriculture and agri-food systems were 7.4%
and 15.1%, and the employment shares were 25.8%
and 31.2%, respectively. The recursive dynamics are
projected to 2030 and 2060 in the baseline scenario,
based on future population and labor growth,
urbanization rates, and technological progress. As a
benchmark scenario without policy and external shocks,
the future national economic development, agricultural




production, household food consumption, and carbon
emissions of the agrifood system are projected based

on technological progress, population and labor growth,
and other factors according to the business as usual.
According to the population growth projections from

the Development Research Center of the State Council
(DRC), the baseline scenario assumes that the population
size peaks in 2022 and then gradually decreases to 1.342
billion and 1.204 billion in 2035 and 2050, respectively,
and the population size in 2050-2060 are projected with
reference to the population growth rate from the medium
scenario of the United Nations population projection,

and the total population in 2060 is estimated to be about
1.144 billion. Under the baseline scenario, China's total
GDP will continue to grow, but at a slower growth rate
over time, with the agricultural and agrifood system

GDP growing at a slower rate than the overall national
economy. As the total population declines slowly, China’s
GDP per capita would grow slightly faster than the total
GDP. The average annual GDP growth rate will be around
3.0% between 2021 and 2060, 4.8% between 2021 and
2030, and down to 2.4% between 2030 and 2060. GDP
per capita would grow at 3.3% from 2021 to 2060, which
is almost the same as the GDP growth rate of 4.8% from
2021 to 2030, and 2.9% from 2030 to 2060. Agricultural
GDP grows relatively slowly compared to total GDP,

with growth rates of 1.6% for agricultural GDP and 1.1%
for agrifood system GDP between 2021 and 2060,
respectively.

Under the baseline, the emissions from China's
agri-food system show a decreasing trend, mainly due
to the decline of the emission factors, which was fueled
by technological progress and increased energy use

JKw HNJSH” .Y NX FXXZRJI YMFY KZYZWJ JRNXXNT

decrease by 20% cumulatively by 2060 when compared
to 2018. Taking into account the future technological
progress, the emission factors of livestock products are
assumed to face a 20% cumulative decrease by 2060,
the feed conversion rate is assumed to increase by 20%
until 2060, implying that the intermediate input demand
for feed grain from livestock sectors will decrease
accordingly. On the other hand, as the population
reaches its peak and the food consumption structure
becomes relatively stable, the production of agricultural
products generally tends to increase and then decrease.
Between 2021 and 2030, the emissions from the agrifood
system will decrease by 0.3% per year on average, while
the emissions from the agrifood system would decrease
by 0.9% per year on average. Among them, the emissi ons
from agriculture change slowly, with an average annual
increase of 0.05% from 2021 to 2030, and an average
annual decrease of 0.4% from 2030 to 2060 due to the
improvement of living standards and the increase in
residents' consumption of livestock products. The energy
carbon emissions of the agrifood system decline at a
faster rate, with an average annual decrease of 1.3% from
2021 to 2060.

The GDP Growth in China Under the Baseline

Annual growth rate (%)
[9%)

—_

Total GDP

GDP per capita

Agrifood system
GDP

Agricultural GDP

H2021—2030 ®2030—2060 =2021—2060
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The Emission of Agrifood Systems Growth in China Under the Baseline

Agri—food system
0.2

Agriculture Agrifood system

0.0
-0.2
-0.4

-0.6

-0.8

-1.0
-1.2

Annual growth rate (%)

-14

-1.6

M 2021—2030 ™ 2030—2060 5 2021—2060

7. Simulatiom offagyicultimabSappprbpolickicy

An interdisciplinary integration model of agriculture,
food, the economy, nutritional health, resources, and
the environment is developed based on the China CGE
model and the nutritional diet and carbon emission
modules, which can be used to simulate the impacts

UZGQNH NS[JXYRJSYX FWJ wSFSHJI GA LT[JWSRJS
ensuring that trade-offs with other public investments are

taken into account. The agricultural public investment,

the investment circle, and the lag time, as well as the

coverage and adoption rates, are also considered

in greater details, and the long-term expenditures

and returns of public investment in agriculture are

TS KTTI XJHZWNY”? JHTSTRNH GJSJw Ydynaiidalylsimitddby diddelinting all expenditures

environment, and nutritional health of different policy

and returns over the simulation period to their present

XHISFWNTX 9MNX UWT[NIJX YMJ LT[JWahR driel Calchifilvy the-tNetayel fdte dfireturn on

evidence of trade-offs and synergies between multiple
goals in decision-making. Agricultural support policies
mainly include domestic support policy, investment,
trade, etc. Policies such as agricultural producer
subsidies and residential income subsidies can directly
set the variables in the CGE model. For example, when
simulating the effects of producer subsidy and residential
income subsidies, the parameters of the activity tax and
household transfer from the government in the CGE
model can be changed, and the model can then be re-
solved, and the policy impacts can be calculated by
comparing the simulation results to the benchmark. The
relationships between agricultural public investment
and sectoral productivity are primarily established using
the results of relevant existing literature on agricultural
public investment such as high-standard farmland
construction, agricultural R&D and extension. The
impacts of agricultural public investments on production,
consumption, trade, and the national economy are
simulated using the China CGE model through total
factor productivity (TFP). In the CGE model, agricultural

$Y*/" "/% (-0#"- '00% 10-*$: 36§
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Chapter 3

Repositioning Agricultural Support
Policies for Achieving China’s 2060
Carbon Neutrality Goal

Xiaolong Fefi§y Yumei Zhah§ Zongyi W4, Shenggen Fan

and Kevin Z. CHén

1. Academy of Global Food Economics and Policy, China Agricultural University

2. College of Economics and Management, China Agricultural University

3. China Academy for Rural Development, Zhejiang University

4. International Food Policy Research Institute

Key Findings

z Since 2015, China has initiated the reform of
agricultural support policies toward green development.
This has included zero-growth for chemical fertilizers
and pesticides, implementation of resource utilization
of livestock and poultry manure, and ecological
compensation. From 2015 to 2019, fertilizer use in
China fell 10.3 percent, but the amount of fertilizer use
per hectare is still 2.9 times the global average and 2.8
times that of the United States. China’s 2060 goal of
carbon neutrality, however, has set new requirements for
agricultural support policies.

z Repositioning agricultural support policies to promote
the application of green and low-carbon technologies
can achieve win—win results in food security and in

reductions of greenhouse gas (GHG) emissions within

$Y*/" "/% (-0#"- '00% 10-*$: 36§

agrifood systems. It can also yield high economic returns

FSI JS[INWTSRJSYFQ GJSJw YX ,WJJS YJHMST )TLN

include organic—inorganic compound fertilizers, alternate
wetting and drying technology for rice crops, and feed
supplements technology.

z While ensuring food security remains the nation’s
top priority, the adoption of agricultural green and low-
carbon technologies can reduce GHG emissions from
agrifood systems by 150 to 240 million metric tons
(Mmt) of carbon dioxide equivalent (CO ,eq) by 2030,
accounting for 11.8 to 18.6 percent of GHG emissions
from agrifood systems. By 2060, GHG emissions from
agrifood systems can be reduced by 290 to 420 Mmt
CO,eq, accounting for 29.1 to 42.4 percent of GHG
emissions from agrifood systems.




should be encouraged to improve incentives for farmers’

Policy Recommendations participation.

z To attract businesses, social service organizations,
z Agricultural support policies and agricultural science and farmers to participate in GHG emissions reduction
and technology investments should be repositioned FHYNTSX FSI XMFWJ NYX GJSJw YX YMJ LT[JWSRJ:
to promote the transition to green, low-carbon, and promote the carbon market mechanism for agrifood
sustainable agrifood systems. XAXYJIJRX FSI YMJ RIHMFSNXR KTW INXYWNGZYNSL
z Agricultural support policies should stimulate research of GHG emissions reduction.

into, and extension for, win—win agricultural production

YJHMSTQTLNJX YMFY MF[J MNLM JKw HNJSH” LWJJS FSI QT\
carbon characteristics, such as new type of fertilizers and

equipment. Meanwhile, new institutions, organizations,

and agencies that provide agricultural extension services
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3.1 Introduction

Agrifood systems are both a contributor to greenhouse
gas (GHG) emissions and an important sector for
achieving China’s 2060 carbon neutrality goal and
mitigating climate change. Rising global temperatures
and frequent extreme weather have greatly weakened
agricultural production capacity (IPCC, 2021). The

need to mitigate climate change by reducing GHG
emissions has global consensus. In 2020, the Chinese
government made an important commitment toward
peaking its carbon dioxide emissions by 2030 and
achieving carbon neutrality by 2060. Under China’s 2060
carbon neutrality goal, the contribution of agrifood
systems to GHG emissions reduction cannot be ignored.
According to estimates by the Academy of Global Food
Economics and Policy (AGFEP) at China Agricultural
University (AGFEP, 2021), GHG emissions from agrifood
systems reached 1.09 billion metric tons (t) of CO ,eq in
2018, accounting for 8.2 percent of total national GHG
emissions." While ensuring food security as the top
national priority, the combined measures can reduce
GHG emissions by 47 percent by 2060, compared

to 2020 levels; these measures include improving
agricultural technologies, reducing food loss and waste,
and shifting dietary patterns. When coupled with the
carbon sequestration of land use, land-use change and
forestry (LULUCF), agrifood systems can contribute

the foundation for promoting the green development of
agriculture. China’s 2060 carbon neutrality goal, however,
puts forward higher requirements for the transformation
of agrifood systems. Research has shown that agricultural
green and low-carbon technologies comprise an
important measure for achieving GHG emissions
WJIIZHYNTS NS FLWNKTTI XAXYJRX XUJHNwHFQQ~"
technologies can reduce GHG emissions from agrifood
systems by 23 percent in 2060, compared to 2020 levels
(AGFEP, 2021). Agricultural support policies are an
important driving factor for promoting the application
of agricultural green and low-carbon technologies,
and optimizing strategies need to be further studied
to promote the transformation of agrifood systems to
achieve China’s 2060 carbon neutrality goal.

Based on a systematic review of the reform of
China’s environment-related agricultural support
policies, this chapter focuses on the win—-win agricultural
technologies for increasing production and on the
concepts of green and low carbon systems to design
simulations of various agricultural support policy
scenarios. The China Agricultural University Agrifood
Systems (CAU-AFS) model is used to analyze the impact
of these different scenarios on future GHG emissions of
agrifood systems and food security, and to compare their
JHTSTRNH WJYZWSX NSHQZINSL YMJ JS[NWTSRJS'
of carbon reduction. Finally, we offer suggestions for
repositioning agricultural support policies to facilitate the

XNLSNWHFSYQ” YT FHMNJ[NSL HFW G T Sragsformatjon ofngrifoocgsystess to green, low-carbon,

Over the past two decades, agricultural support
policies have improved grain production and farmers’
incomes; however, they have also exacerbated the
excessive use of chemical fertilizers and nonpoint source
pollution, resulting in the increase of GHG emissions
from agrifood systems. The Chinese government has
therefore carried out a series of agricultural support
policy reforms oriented toward green development.
Since 2015, for example, China has reformed its support
policies for agricultural chemicals inputs, including
canceling support for the chemical fertilizer industry,
promoting zero-growth action for chemical fertilizers
and pesticides, returning crop residues to farmland, and
promoting the reduction of agricultural chemicals and
the utilization of agricultural waste. All of these have laid

! The carbon emission data in this chapter is in carbon dioxide equivalents
(CO.eq). Tons refers to metric tons throughout.
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and sustainable systems.

3.2 Support policies for sustainable agricul
tural development in China

Implementing agricultural support policies is a common
practice in developed and developing countries (Peng,
2017; Zhang et al., 2021). At the beginning of the

21st century, China began a phase of promoting the
development of agriculture through industry and the
development of rural areas by urban areas (Cheng and
Zhu, 2012). Since 2004, the central government has
implemented successive policies that mainly involve
direct subsidies for grain, general subsidies for agricultural
inputs, subsidies for agricultural machinery, policies for the
temporary purchase and storage of maize and soybeans,

and a system of minimum purchase prices for rice and




wheat. These direct agricultural subsidy policies have
increased grain production and farmers’ incomes (Chen

et al.,, 2010; Liu, 2010; Huang et al., 2011; Yu et al., 2012);
however, they have also indirectly resulted in the excessive
use of chemical fertilizers and pesticides and have
aggravated nonpoint source pollution, thus restricting the
green and sustainable development of agriculture (Huang
et al., 2008; Sun, 2020; Sui and Gu, 2020). Beginning in
2015, China has implemented a series of environment-
oriented agricultural support policy reforms that have
promoted the sustainable development of agriculture;
these include reducing the use of chemical fertilizers and
pesticides and recycling agricultural waste resources (Guo
JY FQ

3.2.1 Reform offfertilizesimddstrirgupppropoliciéses

To ensure the food supply and reduce farmers’
production costs, particularly since the reform and
opening up, China has implemented support policies

for the fertilizer industry, including preferential taxation
and electricity subsidies. China has issued successive
preferential price policies for electricity in chemical
fertilizer production since the 1970s. For the electricity
used by chemical fertilizer enterprises with an annual
production capacity of less than 300,000 tons of
synthetic ammonia, the agricultural network loan
repayment is exempted from CNY 0.02 per kWh.2 Since
April 20, 2016, all preferential price policies for electricity
in chemical fertilizer production have been canceled.3
preferential value-added tax (VAT) policy was meanwhile
started on nitrogen-potassium-phosphorous compound
fertilizers in 1994. Since then, fertilizer production
enterprises have enjoyed a corresponding preferential
VAT policy in production, wholesale, retail, and import.
From 2004 to 2011, the average annual VAT subsidy for
chemical fertilizer reached CNY 30.8 billion (Li, 2014),
which greatly stimulated chemical fertilizer production
capacity. In 2015, China began to reform its preferential
VAT policy, stipulating that from September 1, 2015,
domestic and import VAT will be levied at a uniform rate
of 13 percent on the sales and import of fertilizers.

*http://www.nea.gov.cn/2011-08/16/c_131052534.htm

® https://www.ndrc.gov.cn/xxgk/zcfb/tz/201504/t20150417_963801.
MYRQS$HTIJ" XYFYJ"
“http://szs.mof.gov.cn/zhengcefabu/201507/t20150730_1395713.htm
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3.2.2 Agriculttired resouncessamddeanivonmeren-
tal subsidies

In 2014, China established agricultural resource
and ecological protection subsidies for cultivated

land protection, grassland ecological protection and

RFSFLIJRJSY wXMJIJWA WIXTZWHJ UWTYJHYNTS FSI ZY

comprehensive treatment of livestock and poultry manure,
and other related expenditures. From 2016 to 2020, the
accumulated subsidies for agricultural resources and
ecological protection reached CNY 175.3 billion, with an

average annual subsidy of CNY 35.1 billion.

IMJI XUJHNwH UTQNHNJIX FWJ F X KdeQtQdarX China has sought to achieve zero

growth in the use of chemical fertilizers and pesticides.
Since 2011, the state has launched a pilot subsidy for the
demonstration of low-toxicity biological pesticides. In
2015, China began allocating CNY 9.96 million per year
to subsidize pilot projects for low-toxicity biopesticide

use in 42 major counties in 17 provinces that produced
vegetables, fruits, tea, and other horticultural crops. This
policy subsidizes the increased expenditure that farmers
accrue from the use of low-toxicity biopesticide use; it
drives the promotion of biopesticide and encourages
their application. ® The subsidies encourage farmers

to use organic and slow-release fertilizers instead

of chemical fertilizers; since 2017, for example, 100
counties have been selected for pilot projects around

the production of fruit, vegetables, and tea, with each
county receiving CNY 10 million in subsidies to promote
the replacement of chemical fertilizers with organic
fertilizers. Some regions subsidize the use of organic

and slow-release fertilizers in grain planting; Yongjia
County in Zhejiang Province, for example, subsidizes

the application of slow-release fertilizers based on the
purchase amount, with a subsidy of CNY 1,000 per ton
and no more than 303.58 kg per acre. ° Beijing, Jiangsu,
Shanghai, Zhejiang, and other provinces have issued
policies that subsidize farmers’ use of commercial organic
fertilizers by CNY 150 to 480 per ton; this accounts for
25 to 80 percent of the price of organic fertilizer. ' These
measures have been remarkably successful at achieving

zero growth of chemical fertilizers and pesticides. In

*http://www.moa.gov.cn/xw/zwdt/201504/t20150430_4570011.htm
®http://www.yj.gov.cn/art/2021/11/23/art_1229248200_3998187.html
"http://www.moa.gov.cn/gk/jyta/201908/t20190814_6322582.htm




2019, the total amount of pesticides used in China
was 262,900 tons, marking a decrease of 37,000 tons
compared with 2015. In terms of agricultural chemical
fertilizers used in China, 54.036 million metric tons (Mmt)
of agricultural chemical fertilizers were used in 2019,
which was 6.19 Mmt less than that used in 2015. In 2020,
the national organic fertilizer application area exceeded
91 million acres (37 million ha), an increase of about 50
percent from that of 2015, and the promotion area of new
fertilizers such as slow-release and water-soluble fertilizers
reached 40 million acres (16 million ha). ®

The utilization of straw as fertilizer and feed is an
effective way to increase soil organic matter and develop
circular agriculture. Since 2008, China has allocated
special funds for the improvement of soil organic matter
to encourage farmers to return straw to farmland, restore
green manure, and increase the application of organic
fertilizers. In 2012, China subsidized the purchase of straw-
decomposing inoculants for professional farmer cooperatives,
big grain-production households, and farmers, setting a
subsidy of CNY 91.07 per acre (CNY 224.94 per hectare) and
an application rate of 12.14 kg per acre (29.98 kg per hectare).
® In 2014, China allocated CNY 800 million in subsidies to
protect cultivated land. From 2016 to 2020, China invested
a total of CNY 7.7 billion to support the comprehensive
utilization of straw in various provinces and to encourage
enterprises and farmers to do the same. *°

In 2014, China invested CNY 98 million to subsidize
the purchase of 52,000 straw-crushing machines. This
resulted in the mechanized straw-returning area reaching
97 million acres (39 million ha), an increase of 6 percent
over the previous year. ™ In 2015, China again allocated
CNY 90 million to subsidize the purchase of 58,900
straw-crushing machines. By 2018, China had expanded
the scope of subsidies for agricultural machinery,
allocating a total of CNY 1.11 billion in subsidies for the
purchase of agricultural machinery and subsidizing the
purchase of 39,800 straw-crushing machines and 33,100
straw-baler machines. *

From 2014 to 2015, China allocated CNY 360

million to carrying out pilot projects on the resource

®http://www.ghs.moa.gov.cn/ghgl/i202107/t20210716_6372084.htm
*http://www.moa.gov.cn/govpublic/CWS/201206/t20120606_2751150.htm
“https://www.ndrc.gov.cn/xwdt/gdzt/qgjnxcz/bmjncx/202006/t20200626_
MYRQS$HTIJ" XYFYJ"
htp:/Avww.moa.gov.cnigovpublic/NYIXHGLS/201507/20150708_4736291.htm
hitp:/Aww.moa.gov.cn/govpublic/ZZYGLS/201609/t20160905_5264266.htm
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utilization of livestock and poultry manure in nine
provinces (Hebei, Inner Mongolia, Jiangsu, Zhejiang,
Shandong, Henan, Hunan, Fujian, and Chonggqing). In
2017, China allocated CNY 2 billion to 51 large breeding
counties to carry out pilot projects and supported the
construction of large-scale breeding farms and centralized
treatment facilities for fecal sewage by adopting the
method of replacing subsidies with awards. ** In 2019,
China continued subsidizing the resource utilization of
manure in large animal husbandry counties. Among
them, the subsidy standard was for pilot counties with
fewer than 500,000 pigs, with the cumulative upper limit of
subsidy at CNY 35 million. For pilot counties with 510,000—
700,000, 710,000-990,000, and more than 1 million pigs,
the cumulative upper limits of subsidy were CNY 40 million,
CNY 45 million, and CNY 50 million, respectively. By 2020,
the central government had allocated CNY 24.87 billion in
special funds to support the resource utilization of livestock
and poultry manure in 585 major animal husbandry
counties. ** The equipment matching rate of fecal sewage
treatment facilities in large-scale farms reached 97 percent
and the comprehensive utilization rate of livestock and
poultry fecal sewage reached 76 percent.

3.2.3 Ecologitall compeasationrpplidicy

Ecological compensation is an important environmental

policy for environmental protection, ecological civilization

construction, and sustainable development of ecological

resources (Wei and Hou, 2015). In the 21st century, with

the rapid development of China’s economy, ecological

and environmental issues have become an important

bottleneck restricting sustainable economic and social

development. As an economic means to internalize

external costs, ecological compensation has received

attention from decision-making departments. To this end,

China has adopted a series of policies and regulations to

strengthen ecological protection and construction, such

as returning farmland to forests, returning farmland to

grassland, and grassland ecological compensation policies

(Mao et al., 2002; Liu et al., 2021). In September 2021, the

,WJSIWFQ 4KwHJ TK YMJ (MNSJXJ (TRRZSNXY 5FWY” (J
(TRRNYYJJ FSI YMJ ,JSIWFQ 4KwHJ TK YMJ 8YFYJ (TZ
issued a document entitled Opinions on Deepening

“http:/www.zzys.moa.gov.cn/gzdt/201708/t20170811_6310254.htm
“http:/Mww.moa.gov.cn/govpublic/xmsyj/202009/t20200910_6351835.htm




the Reform of the Ecological Protection Compensation
System; this proposed reforming the ecological protection
compensation system and speeding up the construction

of the ecological civilization system. By 2025, an ecological
protection compensation system that is compatible with
economic and social development conditions will be largely
complete; by 2035, an ecological protection compensation
system that meets the requirements of ecological
civilization construction in the new era will be almost
JSYNWJIQN WSFQN_JI
compensation policy has played a positive role in ecological
protection. Ecological compensation for returning farmland

to forest can expand the channels for increasing the incomes

of residents in the reserve by diversifying farmers’ income
sources and promoting the transfer of family labor to non-
agricultural sectors. At the same time, it can break the vicious
circle of ecology and poverty, enabling farmers to gradually
achieve long-term income growth (Xie et al., 2021) and
economic growth (Li and Shi, 2017). The grassland ecological
compensation policy implemented in 2011 not only increased
the income of herdsmen and improved their livelihoods but

also helped protect the grassland ecosystem (Liu et al., 2021).
The existing policy, however, has problems that restrict its

effect; these include low compensation standards, a large gap
between the balance of grass and livestock and the grazing
prohibition standard, an imperfect supervision system, and

a lack of corresponding guarantee mechanisms (Jin and Hu,
2014; Ye et al., 2020).

In general, the goal of China’s agricultural support
policies has shifted from pursuing grain output and
increasing farmers’ income toward environmental
sustainability. In order to promote green and sustainable
agricultural development, China has carried out reforms
in direct agricultural subsidies, chemical reduction
actions, nonpoint source pollution control, and ecolog ical
compensation. Few studies, however, have looked at
repurposing China’s agricultural support policies to
promote the transformation of agrifood systems to
contribute to China’s 2060 carbon neutrality goal.

The proposed 2060 carbon neutrality goal, however,
has set higher requirements for the transformation of
agrifood systems. Further optimizing existing agricultural
support policies to reduce GHG emissions from agrifood
systems requires in-depth systematic research. This
section uses the CAU-AFS model to analyze the impact
of agricultural support policies’ optimization scenarios
from the perspectives of food security, GHG emissions,
and economic return on investment (ROI). The model

8YZINJIX MF[J XMT\iBcof pdratésaytiduldureTaQdrits pitddegsing, inputs,

and intermediate input sectors such as fertilizers and
pesticides. It adds the module of GHG emissions of
agrifood systems, incorporating the GHG emissions

of agricultural production and its intermediate inputs,
thereby enabling analysis of the impact of policy changes
on GHG emissions. (For a detailed introduction to the
CAU-AFS model, see the appendix to Chapter 2.)

3.3.1 Simulatiom scemarioss off agyicultiiabsupp-
port: palitiésstooppomotet GHE @ missions sere-
ductiom

This section presents eight scenarios for optimizing future

FLWNHZQYZWFQ XZUUTWY UTQNHNJX 9MJ wWXY N

scenario under which we predict the future national
economy and carbon emissions of agrifood systems
under “business-as-usual” conditions. The forecast mainly
considers factors such as future technological progress,
population growth, and labor force changes. The
agrifood systems model of China Agricultural University
is used, with the baseline scenario as a reference and
2018 as the base year; the recursive dynamic prediction
is set to 2060. (See the appendix of Chapter 2 for a
detailed description of the base scenario.)

To explore ways to optimize agricultural support
policies to achieve GHG emissions reduction in
agrifood systems, we designed support policies based
on agricultural green and low-carbon technologies
and then evaluated their impacts on the economy

and environment. Studies have shown that slow and

33 Repositioning agricultural SUppOI’t pemtrolled-release fertilizers, organic fertilizers instead of
CieS to promote GHG emiSSionS reductiaﬁnliﬁal fertilizers, machine deep placement of fertilizer,

agrifood systems

Since 2015, China has implemented reforms of
environment-related agricultural support policies.

3FQPTJUJPOJOH "HSJDVMUVSBM 4VQQPSU 1BBISDPOT/BEWVSSBMIRNE J(@

integrated soil-crop system management (ISSM), and

XAXYIJR TK WNHJ NSYJSXNwWHFYNTS 87.

production and promote the reduction of fertilizer use
and agricultural GHG emissions (Jiao et al., 2016; Xia et

HFS NSHW




al., 2017; Cui et al., 2018; Zhang et al., 2020b; Liu et al.,
2021; Amod et al., 2022). Alternate wetting and drying
rice technology can achieve a greater GHG emission
reduction effect without yield loss (IRRI, 2017; Zhang et al.,

2020b). In livestock sector, adopting feed supplements

use can be reduced by 10 percent. *°

Organic—inorganic compound fertilizer. The
reasonable application amount for the three main
grains is 2 t/halyear. The price of organic—inorganic
compound fertilizer is CNY 1,300 per ton (60 percent

YIJHMSTQTLA FSI NRUWT[NSL KJJI HTS[JWrganhit Sertiliger)Hadd elitput cost is CNY 2,600 per

can not only increase the output of livestock and poultry
but can also reduce the GHG emissions of livestock and
poultry production (Frank et al., 2019; Nayak et al., 2015;
Wang et al., 2014). Adoption of technologies, however,
requires additional cost investment, and business entities
have shown a notable lack of enthusiasm. Given the lack of
technology extension, the application of these technologies
is relatively limited. Support policies therefore need to

be designed for green and low-carbon technologies in
planting and animal husbandry to further promote their
application.

Slow and controlled-release fertilizers, organic—
inorganic compound fertilizers, machine deep placement
of fertilizer, and ISSM technology are the main measures
for improving grain yield and fertilizer utilization
JKWHNJSH?
organic—inorganic compound fertilizers can increase
the average yield of the three major staple grains by 5

hectare. A comparison of this with the cost of chemical
fertilizers (about CNY 2,100 per hectare) shows that
the subsidization of compound fertilizers needs to be
increased by CNY 500 per hectare. Organic—inorganic
compound fertilizers also require special machinery
for application. The initial purchase cost of a unit is
CNY 10,000, and its operating area is 6.7 ha. If the
depreciation period of the machine is 10 years, then the
new machinery cost per unit area is CNY 150 per hectare.
The total investment should therefore increase by CNY
650 per hectare, covered by the agricultural support
policies. This can increase the unit yield by 2 percent and
save 40 percent on chemical fertilizers.

Machine deep placement of fertilizer. The rental
cost of machinery per hectare is about CNY 400 (Guo

8QT\ FSI HTSYWTQQJI WJ @Ud X2D28)JANM ¥ddiGoNal ihvéstmers of CNY 400 per

hectare is thus required, fully borne by the government,
to increase the yield per unit by 2 percent and fertilizer

UJWHJSY FSI HFS FQXT NRUWTI[J YMJ ZaviNg3 by 15 YCEE. Adsumihdy th&t ithé ISSM

of chemical fertilizers, resulting in savings in chemical
fertilizer application (Zhang et al., 2020a; Xia et al., 2017).
Machine deep placement of fertilizer can reduce nitrous

oxide (N,0O) emissions by about 15 percent owing to

technology only requires an additional promotion cost
of CNY 450 per hectare, all borne by the government,
the unit yield can increase by 5 percent and chemical

fertilizers savings by 16 percent. Since the applicable

NRUWT[JI KIWYNQN_JW ZYNQN_FYNTS cibisnaHdNIeSeets oF the alyovie @chnologies are

ISSM technology can increase the average yield of maize,
rice, and wheat by 10.8 to 11.5 percent while reducing
nitrogen application by 14.7 to 18.1 percent (Chen et al.,
2014; Cui et al., 2018). We thus designed the following
scenarios for optimizing agricultural support policies.
Slow and controlled-release fertilizers. The
reasonable application rate for the production of the
three major staple grains is 0.5 tons per hectare per year
(t’/halyear), and the cost of adding a urease inhibitor is
CNY 120 per ton. Investment in slow and controlled-
release fertilizers therefore needs to be increased
by about CNY 100 per hectare, compared with the
application of chemical fertilizer alone. Assuming that
100 percent of the cost is covered by the government

and the increase in yield is 1 percent, chemical fertilizer

$)*/" "/% (-0#"- '00% 10-*$: 3&1035

relatively similar, the possibility of applying these

YIHMSTQTLNIX XNRZQYFSJTZXQ" NS YMJ XFRJ wJ(

low. The percentage of area covered by the above four
technologies will increase to 20 percent and 30 percent
by 2030 and 2060, respectively.

SRI technology and alternate wetting and drying
rice technology are technical measures to promote
emissions reduction in rice production; the former can
increase rice yield by 7.6 to 14.1 percent and save 20
percent on chemical fertilizer consumption (Tao and
Ma, 2003; Chen et al., 2013; Wu et al., 2015). Alternate
wetting and drying of rice is a labor-intensive technology

and its impact on rice yield has obvious regional

**Considering that the conclusions of the existing literature are mainly based

TS YMJ IFYF TK wJQI JJUIJWNRJISYX YMJ FUUQNHFYNTS JKKJHY FY )

will be reduced, as accounted for in this chapter.




differences. In some regions, the yield can be increased by KJJI HTS[JWXNTS JKWHNJSH" WFYJ G~ UJWHJSY
7.4 10 9.1 percent (Chen et al., 2022), whereas other regions reducing GHG emissions by 30 percent. If the current
report an 8 to 11 percent decrease in yield per unit area (Fu investment in livestock research and promotion is
et al., 2015; Zhang et al., 2020b). According to the latest doubled, that is, to about CNY 3.2 billion, the productivity
research from the International Rice Research Institute, the of important livestock and poultry products will increase
use of alternating wet and dry irrigation techniques can NIFW GM MNJFW FST YMJ HFWGTS JRNXXNTS HTIJKwHI
enable farmers to reduce methane emissions by 30 to 70 decrease year by year. The percentage of area covered
percent without yield loss (IRRI, 2017). by both technologies can also increase to 50 percent and
The scenarios are as follows. For SRI, we 80 percent by 2030 and 2060, respectively.
assumed that only CNY 450 per hectare is needed Because of the uncertainty of the conclusions of
for the promotion of new unit areas, all borne by the existing literature and future technological innovations,
government; the unit yield thus increases by 3 percent the yields and environmental effects of the above
and the chemical fertilizer can be reduced by 20 percent. different technologies are taken as medium scenarios;
For alternate wetting and drying rice technology, the on this basis, for simulation analysis they are increased by
YIHMSTQTL”A HFS WJIZHJ ,-, JRNXXNT S X 30\perdenveantHeduedddlyX5 percent to give the high
by 50 percent without affecting rice yields. The labor cost and low scenarios, respectively. Table 3-1 presents an
needs to be increased by CNY 300 per hectare, which overview of these scenarios.

should be covered by the government. The percentage of
area covered by the above two technologies will increase 3.3.2 ﬂmm@f@mmﬁk@pp@@@i@s
to 30 percent by 2030 and to 80 percent by 2060.

) (1) Impact of technical measures for fertilizer use
Feed supplements technology and feed conversion

reduction

JKWHNJSH”A FWJ NRUTWYFSY RIJFXZWJX YT UWTRTYJ ,-,
emission reduction in livestock. First, the addition of tea Investment in organic—inorganic compound
saponin and other additives can reduce GHG emissions by fertilizers, machine deep placement of fertilizer, ISSM
more than 16 percent in the production process of cattle technology, and slow and controlled-release fertilizers
and sheep; it also has a positive impact on the production can lead to an increase in grain production and self-
levels of cattle, sheep, and milk products (Nayak et al., XZKWHNJISH” WJIXZQYNSL NS F IJHWJFXJ NS KJJI L
2015; Wang et al., 2014). Frank et al. (2019) reported that an increase in the production of livestock and poultry
FITUYNSL FSNRFQ KJJI XZUUQJRJSYX S RYIUEISvH9BRaKeS With 18]/ PREINE Seqnsrio, under
or anaerobic digesters can reduce agricultural carbon the medium scenario, in 2030, ISSM technology leads
emissions by 30 to 94 percent. Making use of past studies to a 0.5 to 0.6 percent increase in the production of rice,
(Frank et al., 2019; Nayak et al., 2015; Wang et al., 2014), \MJFY FSI HTWS NRUWT[NSL YMJ XJQK XZKwHNJS
we calculated that the cost of new feed supplements per the three major staple grains. The resulting decrease in
sheep unit would be CNY 50, which would be borne by the the price of grains leads to a 0.3 percent increase in the
government. Production could then increase by 1% and production of livestock, poultry, and aquatic products.
GHG emissions could be reduced by 30%. Organic—inorganic compound fertilizer and machine

8JHTSI NRUWT[NSL KJJI HTS[JW X Ne8§P plRGgmMaqtes fgrilizer can increase production
can reduce the demand for feed in livestock, thereby of grains by 0.2 to 0.3 percent and the production of
reducing carbon emissions. Bai et al. (2014), for example, livestock, poultry, and aquatic products by 0.1 to 0.2
XYFYJ YMFY YMJ KJJI HTS[JWXNTS JKwWHeehisHow gnd conyeligd-felease fertilizers increase
be increased by 20 percent by 2030, thereby reaching the production of the three major staple foods, livestock,
the current EU level; they found that the nitrogen loss poultry, and aquatic products by 0.1 percent. ** Under
of pig feed in this scenario is reduced by 25 percent the medium scenario, in 2060, owing to the increase in
compared to the baseline scenario. New investment technology coverage, ISSM technology increases the

in livestock research and promotion can increase the

output of livestock and poultry by 0.1 percent and the * For space reasons, only the results of the medium scenario are analyzed in
the main text.
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Table 3-%cenario Design for Low-carbon Dovelopment

New cost Percentage
(CNY per |Subsidy |of area
. hectare or |ratio covered High-level Medium- Low-level
Measures Variety . . .
per (%) by the scenario level scenario | scenario
sheep technology
unit) (%)
Slow . .
and con- Rice, Srolp;/(:/(zld Crop yield up Srog;/;/léj
trolled- wheat, | 100 100 P o 1.0%), fertilizer P '
release maize fertilizer use use down 10% fertilizer use
. down 15% ° | down 7.5%
fertilizers
Qrganlg— Rice, Crop y(:eld Crop yield up Crop yuzld
Greenand |NOT9aNE 1 yponr | 650 100 | up 3.0%. |5 0w, fertilizer ||P L-7°%
low-carbon |compound | = ' ncrease to | fertilizer use d .. |fertilizer use
- 20% and 0 use down 40% d 300
technology | fertilizers down 60% own 30%
in planting 30% by
. . 2030 and . Crop yield
:‘Z?tlijlf‘ztg_ (l;/lezchme Rice, 2060, re- Sro3p g(:/i Id Crop yield up up 1.75%,
) P wheat, |400 100 spectively P S.L%, 2.0%, fertilizer | fertilizer
reduction | placement of . fertilizer use 0
tertilizer maize down 22.5% use down 15% |use down
’ 11.25%
Integrated . .
soil-crop Rice, Sm?pg(:/(zld Crop yield up Sm;;/;/:j
system man- |wheat, |[300 100 P ] 5%, fertilizer P '
acement maize fertilizer use use down 16% fertilizer use
9 down 24% ° |down 12%
technology
SaEn Al System of Ric;a yield' gp Sise ik v Rice yieold
low-carbon W.N HJ NS ﬁl%:es X \13\80 100 Increase to 4.5%, fertiliz- 3%, fertilizer up .2..25 %,
technology cation 30% and er :)Jse down use down 20% fertilizer gse
in planting technology 80% by 30% down 15%
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conversion cattle, — . L 0.075%,
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Source: The above parameters were obtained from the existing literature.
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production of staple grains, livestock, and poultry and respectively. Slow and controlled-release fertilizers can
FVZFYNH UWTIZHYX RTWJ XNLSNwHF S YnQré dranvaticEllyNnredsé the prodiiction of staple
percent, by 3.2 percent, and by 4.3 percent, respectively. grains, livestock and poultry, and aquatic products by
Organic—inorganic compound fertilizer and machine 1.4to 2.1 percent, 1.4 to 1.9 percent, and 1.0 percent,
deep placement of fertilizer contribute 2.6 to 4.0 percent, respectively (Figure 3-1).

1.5to 1.9 percent, and 1.9 percent to the production of Investing in slow and controlled-release fertilizers,
staple grains, livestock and poultry, and aquatic products, organic—inorganic compound fertilizers, machine deep

Figure 3-Impact of Fertilizer Reduction Technology on the Production of Major Agricultural
Products — Compared with the Baseline
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Source: Results are from the CAU-AFS model.

placement of fertilizer, and ISSM technology leads to by 1.2 percent by improving the fertilizer utilization
lower GHG emissions from agrifood systems by saving JKWHNJSH”A MT\J[JW T\NSL YT YMJ NSHWJFXJ NS ,

TS KIWYNQN_JWX FSI NRUWT[NSL KJWenlkQdWs df Wegtdcl pldtietio, I iretiuction in GHG
Compared with the baseline scenario, the GHG emissions emissions from agrifood systems is only 1.96 Mmt. By

reduction effects of organic-inorganic compound 2060, under the medium scenario, organic—inorganic
fertilizers and ISSM technology use are more obvious by compound fertilizer use will reduce GHG emissions from
2030 under the medium scenario, as both of them can agrifood systems by 32.62 Mmt, a decline of 3.3 percent.
save fertilizer application and reduce fertilizer emissions Machine deep placement of fertilizer will reduce GHG

by 4.6 percent and 2.0 percent, respectively. These emissions from agrifood systems by 2.8 percent or 27.32
technologies result in a decrease in GHG emissions 2RY .882 YIJHMSTQTLA” MFX F RTWJ XNLSNwHFSY J|
from crop but a slight increase in GHG emissions from reducing GHG emissions from agrifood systems by
livestock, which overall results in a decrease in GHG 25.42 Mmt (2.6 percent). The GHG emissions reduction
emissions from agrifood systems by 16.6 and 12.91 effect of slow and controlled-release fertilizers is smaller,
Mmt, respectively. Machine deep placement of fertilizer resulting in a decrease of 1.67 Mmt (0.2 percent) from
reduces fertilizer emissions by 1.8 percent by saving agrifood systems. Figure 3-2 graphs these trends.
fertilizer usage, resulting in a decrease in GHG emissions The return on investment (ROI) in integrated soil-
from the agrifood systems by 12.24 Mmt. Slow and crop system management (ISSM) technology, slow
controlled-release fertilizers reduce fertilizer emissions and controlled-release fertilizers, and machine deep
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Figure 3-Empact of Fertilizer Reduction Technology on GHG Emissions from Agrifood
Systems — Compared with the Baseline

Livestock

Change of greenhouse gas emission (%)

B Slow and Controlled—release Fertilizers

B QOrganic—Inorganic Compound Fertilizer

® Machine Deep Placement of Fertilizer
Integrated Soil-Crop System Management

Source: Results are from the CAU-AFS model.

placement of fertilizer is high for agricultural GDP,
agrifood systems GDP, and industrywide GDP, whereas
the ROI of organic—inorganic compound fertilizers is
relatively small. By 2060, the average ROI of investing
in ISSM technology would be high for agricultural GDP,
agrifood systems GDP, and industrywide GDP, at 6.25,
12.95, and 32.44, respectively. If the reduced carbon
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8.92, respectively; they are nonetheless economically
feasible and the ROI will be higher if environmental
GJSIwYX FWJ HTSXNIIJWJI 9FGQJ
Considering the uncertain impacts of fertilizer
reduction technologies on grain yields and emission
WIIZHYNTS JKWHNJSH”A NS YMJ MNLM FSI QT\ XHJS
these technologies grain production varies from 1.0 to

JRNXXNTSX FWJ HTS[JWYJI NSYT JS[N WA @RehSye0InG B dreas Kest¥ckproduction

price of CNY 60 per ton, *’ the ROl is further increased to
6.56, 13.25, and 32.75, respectively. Thus, an investment
of CNY 1 can bring increases of CNY 6.56, CNY 13.25,
and CNY 32.75 to agricultural GDP, agrifood systems
GDP, and industrywide GDP. Slow and controlled-release
fertilizers have the next-highest ROI for agricultural

GDP, agrifood systems GDP, and industrywide GDP,

FY FSI WIXUJHYN[JIQ"
indicate economic feasibility and the potential for

varies by +0.6 to 1.5 percentage points. In terms of GHG
emissions, in 2060 the high and low scenarios show
reductions of 2.1 to 6.5 percent in crop, increases of

0.7 to 2.4 percent in livestock, reductions of 0.7 to 1.9
percent in agricultural emissions, and reductions of 0.1
to 0.4 percent in agrifood systems (see appendix in this
chapter for details). In terms of ROI, in 2060 the change

Y M B&ILnadr e/high and low scenarios for agricultural

GDP ranges from 0.9 to 3.0; for agrifood systems GDP

KZWYMJIW NSHWJFXJX NK YMJ JS[NWT StRahGe¥ fragh 1533t6 6.2 ¥l forkndd$trywied GDP it

reduction are considered. For investment in machine
deep placement of fertilizer, the ROI to agricultural
GDP, agrifood systems GDP, and industrywide GDP is
2.89, 5.99, and 14.78, respectively. These values are

LISIWFQQ"M KIJFXNGQJ NK YMJ JS[NWTSX%JSKYE(% GJ

abatement are added. The ROI of organic—inorganic
compound fertilizer to agricultural GDP, agrifood systems
GDP, and industrywide GDP are lower, at 1.78, 3.68, and

"The national carbon market carbon emission allowance has a closing price
of CNY 58 per mt on May 9, 2022.

$)*/" "/% (-0#"- '00% 10-*$: 3&1035

ranges from 7.5 to 15.7.

(2) Impact of green low-carbon technologies on
rice production

SRI technologg increases rice production and the
JWYX TK HFWGTS
Q KWHNJSHA WFYJ MFEX UTXNYN[J FKKJHY TE¢
of livestock and aquatic products, and reduces GHG
emissions by saving fertilizer application. Although
alternate wetting and drying rice technology has a
XRFQQJW NRUFHY TS WNHJ UWTIZHYNTS NY NX G.

curbing GHG emissions in rice production. Compared




Table 3-Return on Investment (ROI) for Different Scenarios

Without considering carbon emission Considering carbon emission reduction
. WIIZHYNTS GJSJwYX GJSJwYX
Scenario Agrifood Agricultural Agrifood Agricultural
grifoo gricultural grifoo gricultura
Total GDP Total GDP
otal G systems GDP | GDP otal G systems GDP | GDP
Slow and
controlled-release 30.33 12.11 5.84 30.46 12.24 5.97
fertilizers
Organic—inorganic
compound 8.92 3.68 1.78 9.19 3.95 2.05
fertilizers
Machine deep 14.78 5.99 2.89 15.13 6.34 205
placement of fertilizer
Integrated
soil-crop system 32.44 12.95 6.25 32.75 13.25 6.56
management
technology
System of rice
NSYJSXNwHFYNZELYIJHM 7.94 3.89 22.00 9.03 4.98
nology
Alternate wetting
and drying rice -0.47 -0.01 0.00 0.87 1.33 1.35
technology
Feed supplements 4.40 1.89 1.03 4.90 2.39 1.53
technology
Improved feed con -
[JWXNTS JKwHNI6eS74 » 4.23 0.67 20.17 7.66 4.10
technology

Source: Results are from the CAU-AFS model

to the baseline scenario, under the medium scenario, in carbon reduction technology in rice production, SRI

2060 the use of SRI technology leads to a 4.1 percent technology can have an ROI of 3.9, 7.9, and 20.9 to

increase in rice production and a 1.1 percent increase agricultural GDP, agrifood systems GDP, and industrywide

NS WNHJ XJQK XZKwWHNJSH” 9MJ XZG XG@DFZd 3080, réspectivel), lintes the medium scenario.
feed costs increases the production of pigs, poultry, This increases to 5.0, 9.0, and 22.0, respectively, when the

and aquatic products by 1.1 to 1.6 percent, resulting JS[NWTSRJSYFQ GJSIJwYX TK HFWGTS FGFYJRJSY |
in an increase in carbon emissions from livestock, and That is, every CNY 1 invested will increase agricultural

an overall decrease in GHG emissions from agrifood GDP, agrifood systems GDP, and industrywide GDP by

systems by 5.0 percent or 48.6 Mmt. Under the medium CNY 5, 9, and 22, respectively. In contrast, alternate

scenario, in 2060 the alternate wetting and drying rice wetting and drying rice technology has ROIs of 0, -0.01,

technology contributes less to rice production but it and -0.5 to agricultural GDP, agrifood systems GDP, and

decreases GHG emissions from agrifood systems by 5.2 industrywide GDP, respectively, indicating economic

percent or 50.5 Mmt by reducing emissions from rice NSKIJFXNGNQNY” GZY NK YMJ JSINWTSRJISYFQ GJ¢
production (Figures 3-3 and 3-4). emissions reduction are added, the ROIs grow to 1.35,

SRI technology has a high economic return for 1.33, and 0.9 (Table 3-2).

agricultural GDP, agrifood systems GDP, and industrywide Considering the uncertain impact of rice emissions

GDP, while alternate wetting and drying rice technology reduction technology on rice yields and emissions

is favorable to agricultural GDP and agrifood systems WIIZHYNTS JKWHNJSH”A NS YMJ MNLM FSI QT\ XHJS
,)5 \MJS HTSXNIJWNSL YMJ JS[NWTSR JISRY techn@ay$ Jiee YivddcKon in 2060 varies by £2.2

GHG emissions reduction. In terms of investment in percent, whereas livestock production varies by +0.7
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Figure 3-Bnpact of Green and Low-carbon Technologies for Rice Production and Livestock on the
Production of Major Agricultural Products — Compared with the Baseline
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Source: Results are from the CAU-AFS model.

to 0.8 percent. In terms of GHG emissions, in 2060

the high and low scenarios have a reduction of about
7.2 percent in crop emissions, an increase of about

0.7 percent in livestock, a reduction of 1.1 percent in
agricultural emissions, and a reduction of 0.6 percent
in agrifood systems emissions. In terms of ROI, the
change in agricultural GDP ROl is around 1.9 in the
high and low scenarios, and the change in industrywide
GDP ROl is around 10.2. In the high and low scenarios
for the alternate wetting and drying rice technology,
the reduction in GHG emissions from the crop sector

is around 10.3 percent, and the reduction in carbon
emissions from agrifood systems is around 2.9 percent

(see appendix in this chapter for details).

(3) Impact of green and low-carbon technologies

in livestock

Investing in feed supplements technology not
only brings about an increase in the production of
livestock and poultry products but also contributes
to the reduction of agrifood systems emissions by
reducing GHG emissions in cattle and sheep production.

Compared with the baseline scenario, under the medium

scenario, in 2060, feed supplements technology can
increase the production of cattle, sheep, milk, and other
products by 3.7 to 6.0 percent. The development of the
livestock and poultry industry and the demand for feed
'00%
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\NQQ NSHWJFXJ XNLSNWHFSYQ" UZQQNSL ZU YMJ
staple grains such as rice, wheat, and corn; this will bring

about a 0.6 percent increase while causing a decrease in
the area of staple grains and bringing about a reduction

in emissions from crop. In addition, improvements in

feed quality can lead to a decrease in GHG emissions

from cattle and sheep production, ultimately resulting in

a decrease in GHG emissions of 6.2 percent (60.35 Mmt)

from agrifood systems by 2060.

.S[IXYRJSY NS NRUWT[NSL KJJI HTS[JWXNTS Jk

enhances livestock production and contributes to the

reduction of GHG emissions from agrifood systems; it

does so by reducing GHG emissions during livestock

production, through feed saving. Compared with

the baseline scenario, under the medium scenario,

NSHWJIFXNSL KJJI HTS[JWXNTS JKWHNJSH”A NSHWJI
sheep, and milk production by 1.2 to 1.8 percent in 2060.

9MJ XNLSNwWHFSY NSHWJFXJ NS KJJI HTS[JWXNTS .
livestock and poultry production leads to a decrease in

feed demand, resulting in a 0.6 to 2.7 percent decrease

in the production of rice, wheat, and corn; however,

NY MFX QNYYQJ NRUFHY TS YMJ XJQK XZKwHNJSH'
major staple foods, which overall results in a decrease in

GHG emissions of agrifood systems by 81.66 Mmt (8.3

percent) in 2060 (Figures 3-3 and 3-4).

The economic returns to agricultural GDP, agrifood
systems GDP, and industrywide GDP are high for feed




Figure 3-fimpact of Green and Low-carbon Technologies for Rice and Livestock on GHG Emissions
from Agrifood Systems — Compared with the Baseline
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Source: Results are from the CAU-AFS model.
supplements technology and improved feed conversion changes by 0.1 to 0.2 percent. In 2060, reduction
JKWHNJSHA +JJI XZUUQJRJSYX YJHM S h@vestackeXissians $1THR RighraqdQow scenarios
feasible with an ROI of 1.03, 1.89, and 4.40 for is around 16.1 percent, that in agricultural emissions
agricultural GDP, agrifood systems GDP, and industrywide is around 8.4 percent, and that in agrifood systems
,)5 WIXUJHYN[JQ” 9MJ JS[NWTSRJISY FRQissidns bamuadid percent (see the appendix in
emissions reduction would further increase ROIs to 1.53, this chapter for details). In terms of ROI, changes in the
FSI .SHWJIFXNSL KJJI HTS[JW XHigh sndlliwsdanadr®sin agNoglQral, agrifood systems,
have a positive impact on livestock development but will and industrywide GDP ROls are around 0.6, 1.2, and 2.7,
have a negative impact on the plantation industry. The respectively.
overall ROI on agricultural GDP, agrifood systems GDP, Overall, reforming the existing agricultural support
and total industry GDP would be 0.67, 4.23, and 16.74, policies to invest in green and low-carbon technologies
WIXUJHYN[JQ” NK YMJ JS[NWTSRJSY F @ ainesg uay ahly ar ensHring\faed security but also at
emissions reduction are added (Table 3-2). reducing GHG emissions from agrifood systems, which
Considering the uncertainty related to green will yield positive economic returns. Compared with the
and low-carbon technologies for livestock production baseline scenario, the medium scenario combining all
FSI JRNXXNTSX WIJIZHYNTS JKwHNJSH the vbae meddurgs Edh Ireguté GHG emissions from
scenarios of feed supplements technology show changes agrifood systems by 180 and 330 Mmt in 2030 and
of £1.7 to 4.2 percent in 2060 for livestock production 2060, respectively, accounting for 14.1 percent and
and 0.4 to 0.8 percent for grain production. In terms 33.5 percent of the total GHG emissions from agrifood
of GHG emissions, reductions in livestock, agricultural, systems. Among them, investment in organic—inorganic
and agrifood systems emissions are, respectively, 11.4 compound fertilizers, machine deep placement of
percent, 6.0 percent, and around 3.3 percent in the high fertilizer, ISSM technology, and SRI technology in
and low scenarios in 2060. In terms of ROI, agricultural plantations have better emissions reduction effects.
GDP, agrifood systems GDP, and industrywide GDP Although the contribution of alternate wetting and drying
will have changes in ROI of around 0.5, 0.9, and 2.4, rice technology to staple food production is smaller, it
respectively. In the high and low scenarios of increasing HFS GWNSL F XNLSNwWHFSY WJIZHYNTS YT ,-, JRNX
KJJI HTS[JWXNTS JKwWHNJSH” QN[JXY Tagrifoad ByJtems) WNch @illleontriisite XXthe positive
by £0.4 to 0.7 percent, whereas grain production returns of agricultural and agrifood systems GDP
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\MJS HTSXNIJWNSL YMJ JS[NWTSRJSY Bpaliciésits granYoxe the&kapplication of green low-

emissions reduction. The GHG emissions reduction effect

of feed supplements technology and improved feed

carbon technologies in agriculture can achieve a win—

win situation of ensuring food security and reducing

HTS[JWXNTS JKWHNJSHA NS QN[JXYTH Bmissibas TiGdgNGUELXe, inGeSteRtY ¢aiT St only

in terms of the yield and emissions reduction effects of
the abovementioned technical measures will lead to
greater emissions reduction in agrifood systems and will
offer greater contributions to achieving China’s 2060
carbon neutrality goal. Under the high scenario of the
above technical measures, the GHG emissions reduction
of agrifood systems will be 240 and 420 Mmt in 2030 and
2060, respectively, accounting for 18.5 percent and 42.4

percent of the total GHG emissions of agrifood systems.

3.4 Conclusion and recommendation

This chapter systematically reviewed the evolution of
agricultural support policies related to resources and
the environment, as well as the research progress on
their environmental impacts. With the goal of increasing
food production and green low-carbon production, we
analyzed the emissions reduction effect of agricultural
green and low-carbon technologies such as slow

and controlled-release fertilizers, organic—inorganic
compound fertilizers, machine deep placement of
fertilizer, ISSM technology, SRI technology, alternate
wetting and drying rice technology, feed supplements

guarantee food production but can also reduce GHG
emissions from agrifood systems, which also has a high
economic return. Although alternate wetting and drying
rice technology for rice planting contributes less to rice

production, it can reduce GHGs to a greater extent and it

NX FQXT JHTSTRNHFQQ”" KIJFXNGQJ NK YMJ JS[NWT

are considered. For livestock also, investment in feed

XZUUQJRJISYX YIJHMSTQTL” FSI KJJI HTS[JWXNTS J

can both promote the development of livestock and
reduce GHG emissions from agrifood systems, which
again has a high economic return.

Third, the comprehensive application of the
abovementioned green, low-carbon technology
measures can achieve a greater reduction in emissions
from agrifood systems. Compared with the baseline
scenario, with the goal of ensuring food security, the
integrated measures can reduce GHG emissions from
agrifood systems by 150 (low scenario) to 240 (high
scenario) Mmt of CO ,eq, accounting for 11.8 to 18.6
percent of GHG emissions from agrifood systems in
2030; the medium scenario leads to a 14.1 percent
reduction in GHG emissions from agrifood systems.

By 2060, the GHG emissions from agrifood systems is

YIJHMSTQTLA FSI NRUWT[JI KJJI HTS[Jwddeed ky 290 WMmtNos42®Mmt, accounting for 29.1 to

Using the CAU-AFS model, we designed simulation
scenarios of different supporting policies for technology
development and then analyzed their impacts on

the environment, food production, and economic

42.4 percent of the CO ,eq; the medium scenario leads
to a 33.5 percent reduction in the GHG emissions of
agrifood systems.

While supporting the goal of ensuring food security,

1IJ[JQTURJSY 9MJ RFNS WJIXJFWHM w S the gevrrmmenyshould prpmategicultural policy

First, since 2015, China has been promoting a
green shift in agricultural support policies such as the
replacement of chemical fertilizers with organic fertilizers,
protection of arable land quality, and returning straw

reform to facilitate the transformation of agrifood systems

to make a greater contribution to China’s 2060 carbon

SIZYWFQNY” LTFQ 8UJHNwWH UTQNH” WIHTRRJSIF®

the following. First, the government should reposition

YT wJQIX 9MJIXJ MF[J FHMNJ[JI XTRJ Xbererigutyal supgidy motic systam and agricultural

use in China fell 10.3 percent from 2015 to 2019, but
the amount of fertilizer used per hectare is still 2.9 times
the global average and 2.8 times that of the United
States. Under the new context of China’s 2060 carbon
neutrality goal, these agricultural support policies must
be optimized to promote GHG emissions reduction in
agrifood systems.

Second, the repositioning of agricultural support

$)*/" "/% (-0#"- '00% 10-*$: 3&1035

science and technology to promote the transformation
of subsidy policy and science and technology in a
green, low-carbon, and sustainable direction. Second,
agricultural support policies should be reformed to

promote the R&D, application, and promotion of high-

JKWHNJSH”A LWJJS QT\ HFWGTS FSI TYMJW RZQY]I

technologies, machinery, and equipment, as well as
green and smatrt fertilizers. The policies should also pay
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Appendix
Table Impacts of Different Simulation Scenarios on GHG Emissions from Agrifood
Systems Compared with the Baseline
60JU NFUSJBPRUPOT PG $0
Area Crop Livestock Agrifood systems
covered
Year Scenario by the
technol- High  Medium  Low High Medium  Low High Medium Low
ogy (%)
Slow and
controlled-release 20 -399 -266 -200 33 22 17 -294 -196 -147
fertilizers
Organic-inorganic 2229 -1799 -1799 66 44 33 2021 -1660 -1478
compound fertilizer
Machine deep
placement of 20 -1587 -1363  -1255 66 44 33 -1379  -1224 -1150
fertilizer
Integrated soil-crop
system manage- 20 -1981 -1634  -1459 162 109 82 -1473  -1291 -1200
2030 menttechnglogy
System of rice
NSYJSXNwHFYNBOS -1899 -1583 -1423 42 29 22 -1757  -1487 -1350
technology
Alternate wetting
and drying rice 30 -3733  -2798 -2331 0 0 0 -3733  -2798 -2331
technology
Feedsupplements oy 937 934  -033  -4996 -3324 -2490 -5860 -4209 -3387
technology
Improve feed
HTS[JWXNTS JIKovHN 389 -919 -919  -6284 -4170 -3113 -7198 -5090 -4036
cy technology
Slow and
controlled-release 30 -1146  -768 -577 396 268 203 -259 -168 -124
fertilizers
organic-nOrgaNe 5y gpsy 425 4004 758 520 396 -3548 3262 -3119
compound fertilizer
Machine deep
placement of 30 -4490 -3897  -3897 758 520 396 -2795  -2732 -2714
fertilizer
Integrated soil-crop
system manage- 30 -6372 -5200 -4590 1651 1189 926 -2682  -2543 -2519
2060 menttechnglogy
System of rice
NSYJSXNwHFY8TS -7014 -5798 -5063 553 416 332 -5768  -4861 -4316
technology
Alternate wetting
and drying rice 80 -6910 -5051 4121 0 0 0 -6910 -5051 -4121
technology
Feedsupplements g, 5730 2720 2714 5860 3573 2485 8217 -6035 -5002
technology

Improve feed con-
[JWXNTS JKwHRBQSH#2694 -2691 -2690 -8741 -5547 -3960 -11326 -8165 -6593
technology

Note: Results are from the CAU-AFS model

3FQPTJUJPOJOH "HSJDVMUVSBM 4VQQPSU 1BBISDPOT/BEWVSSBMIRNE J(@




Chapter 4
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Key Findings

z Although the full removal of cereal subsidies has
some positive effects in terms of improving diets and
reducing carbon emissions, it has negative impacts on
food security and rural household incomes. It would lead
to an approximately 20 percent increase in the price of
cereals, a 2 percent drop in cereal production, and a 50
percent increase in import. The increased cereal prices
would also have an adverse effect on the production of
other agricultural products such as livestock products. If,
however, half of the cereal subsidy is used to subsidize
the production of foods with high nutritional value and
low-carbon emissions, then food security and farmers’
agricultural incomes would be only modestly affected,
dietary quality would be improved, and agrifood system
emissions would be reduced by about 0.3 percent
compared with the 2030 baseline.

$Y*/" "/% (-0#"- '00% 10-*$: 36§

z High-standard farmland construction can enhance

the comprehensive production capacity for grain. The
return on investment is also high, and long-term return
on investment of the national GDP can reach 10 yuan
KTW J[JW”A ~AZFS NS[JXYJlI '~ NRUWT[NSL YM JKw
fertilizer use, the establishment of 20 million hectare of
high-standard farmland could reduce carbon emissions
from crops by about 5 percent.

z If investment in agricultural R&D and extension for
green technologies is doubled, then agricultural carbon
emissions could be reduced by nearly 30 percent, and
intake of nutritional and healthy foods can increase for
10 percent of rural residents and 33 percent of urban
residents. The long-term return on investment for the
national GDP could be as high as 32 yuan for every yuan
invested.




Policy Recommendations

z To achieve the multiple goals of national development,
an evaluation is needed of the comprehensive impacts
(and trade-offs) of agricultural support policies on

z Public agricultural investment should be further
increased. Increases in public investment are needed, for
example, in high-standard farmland construction and in
green agricultural R&D and extension, which can achieve

China’s multiple goals of improved nutritional outcomes,

KTTI XJHZWNY” JHTSTRNH JKw HNJS H YrebhZ&/El&Gnseaty avcdNowhr E&rbon emissions.

and health, and the environment. Agricultural support
policies should be reformed accordingly with the aim of
promoting agrifood system transformation.

z Agricultural support policies should be further
optimized with the aim of ensuring food security,
appropriately adjusting the structure of subsidies for
different agricultural products and supporting the
production of food with high nutritional value and low
carbon emissions. The overarching goals should be to
better meet citizens’ needs for nutritious and healthy
food and to reduce environmental impact.
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4.1 Introduction on R&D and on extension for green agriculture. Based

on the simulation results, this chapter puts forward policy
China's economy has developed rapidly in recent years, recommendations for improving agricultural support
achieved historic reductions in poverty, and has met the policies.

ambitious goal of creating a moderately prosperous
society. In this new stage, the Chinese government has 4.2 Literature review on the impacts of agri
announced multiple development goals, including cultural support po|icies on nutritional and

improving national nutrition and health, achieving green, healthy diets and on green and low-carbon
low-carbon, and sustainable development, and achieving development

common prosperity, and made commitments to reach

its carbon emission peak before 2030 and achieve Several international organizations have explored
carbon neutrality before 2060. Great changes have taken possible reforms of global agricultural support policies,
place in China's agrifood systems in this process, with a using a computable general equilibrium (CGE) model
XNLSNWHFESY NSHWJFXJ NS FLWNHZQY£WLdarish Boliiligrin! MédeMo simdiétd th& pbsile
of supply chains, an increased supply of agricultural comprehensive impacts of various policy reforms

UWTIZHYX FSI F XNLSNWHFSY NRUWT[&Rutain'et™S 286y MNseSidids found that simply

food consumption, nutrition, and health. Agricultural removing producer support policies would result in a

support policies have played an important role in decline in agricultural output, an increase in the cost of
promoting agrifood systems transformation, increasing F MJFQYMA INJY F XNLSNwWHFSY IJHWJFXJ NS KFW
agricultural production, ensuring food quantity, and and their nutrition and health, an increase in the output
providing residents with abundant and diverse food. of high-emission intensity products such as ruminants,

However, China's agrifood system still faces with limited changes in environment improvement such
challenges such as the double burden of malnutrition as greenhouse gas emissions, thus failing to achieve
(overweight/obesity and undernutrition) and tight sustainable agricultural development (FAO et al., 2021;
resource constraints. To solve the problems in the Gautam et al., 2022; GPAFSN, 2020). Therefore, rather
agrifood system and achieve the multiple development than simply removing agricultural subsidies, reforms
goals, agricultural support policies must be optimized to and restructuring of the agricultural subsidies should
promote agrifood system transformation. be pursued (Laborde et al., 2021). There are three main

On the basis of the analysis of the impacts of pathways for reforming agricultural support policies.
various policies on household diets and nutrition in OMJ WWXY UFYM\FA NX YT XMNKY XZGXNINJIX KTW |
Chapter 2 and on carbon emissions in Chapter 3, with high nutritional value and low carbon emissions,
the current chapter aims to systematically evaluate which will both increase the production of healthy
the comprehensive impacts of different agricultural foods such as vegetables and fruits and improve global
support policies on the agrifood system, including health, and also reduce global greenhouse gas (GHG)
human nutrition and health, greening and low carbon emissions (GPAFSN, 2020; IFAD, 2021; Springmann
emissions. We use the China Agricultural University and Freund, 2022). The second one is to build the
AgriFood System Model of (CAU-AFS) and provide the linkages between agricultural support policies and
XHNJSYNwH J[NIJSHJ KTW UTQNH" 1JH NXitN& envitdnmdMaroutcdmEsFdn adtidcreasing
the multiple goals. This chapter focuses on adjustment subsidies for environmentally friendly technologies
of the agricultural producer subsidy structure and of YMFY HFS XNLSNWHFSYQ” WJIZHJ HFWGTS JRNXXN
public investment in agriculture. Five policies scenarios have little impact on agricultural production (M'Barek
are analyzed, and they include removing all producer et al., 2017). The pathway is to transfer the agricultural
subsidies for cereals, transferring half or all of the support for producers to general public services.
subsidies to support nutritional and low-carbon food Increasing support for general services, especially
products, increasing public investment for development agricultural R&D and infrastructure construction, can
of high-standard farmland, and increasing expenditure increase global agricultural output, increase farmers’
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income, reduce negative impacts on the environment,
and achieve multiple sustainable development goals,
including increasing agricultural output, increasing
farmers' income, improving human nutrition and health,
and enhancing sustainable agricultural development
(Springmann and Freund, 2022; FAO et al., 2021;
Gautam et al., 2022; IFAD, 2021; GPAFSN, 2020; FOLU,
2019).

Since 2004, the Chinese government has attached
great importance to agricultural development and has
formulated a variety of agricultural support policies
and achieved remarkable results. In relation to nutrition
and health, various price support policies that distort
the market have been gradually eliminated since
2015, the agricultural production structure has been
continuously adjusted, and the vegetable and fruit

sectors have developed rapidly. The increasingly supply

4KwHJ TK YMJ (5( (JSYWFQ (TRRNYYJJ FSI YMJ ,JS
A4KwWHJ TK YMJ 8YFYJ (TZHNEpsWhIQIFXJIIl YMJ
Innovative System and Mechanism to Promote the Green

Development of Agriculture . In 2018, MARA formulated

the Technical Guidelines for Green Development

of Agriculture (2018-2030) . Innovation and optimal

management for low-carbon technologies are a major

focus (Li and Xu, 2022). Finally, the government has put

great emphasis on public agricultural investment to lay

solid foundation for agricultural production and improve

agricultural productivity. In 2020, about 53 million ha (800

million mu) of high-standard farmland was developed

nationwide. In 2021, the National Development and

Reform Commission released the National High-Standard

Farmland Construction Plan (2021-2030) (MARA, 2021),

proposing that 80 million ha (1.2 billion mu) of high-

standard farmland be constructed to guarantee grain

TK FLWNHZQYZWFQ UWTIZHY X MFX RJYrodugtoN oOrBorextitan 80DIhwiikrNtons by 2030. The

consumption demand, and their dietary quality has been

MNLM XYFSIFWI KFWRQFSI HFS NRUWT[J YMJ JKwH

XNLSNwWHFSYQ” NRUWT[JI .S YJWRX T Kf akeY ahwdeiQuse/ InadditihiHahXigh-Standard

environment, the Chinese government has increased
green support policies to promote the green and high-
quality development of agriculture. First, the government
has been accelerating the reform of agricultural

support policies to comprehensively promote the

green development of agriculture. In 2016, the Ministry
of Finance and the Ministry of Agricultural and Rural
Affairs (MARA) jointly issued the Reform Program for
Establishing a Green Ecology-Oriented Agricultural
Subsidy System, which aims to improve the accuracy,
targeting, and effectiveness of agricultural subsidy
policies, promote sustainable development of agriculture
and accelerate the process of agricultural modernization.
According to the statistics from the Ministry of Finance,

farmland, the effectiveness of irrigation utilization can be
increased by more than 10 percent, and the pesticide-
saving and fertilizer-saving rates by more than 10
percent. One study shows that the construction of high-
standard farmland can reduce carbon emissions by 24
percent (Chen and Wang, 2022).

4.3 Scenario design

In order to optimize agricultural support policies and

promote transformation of China’s agrifood systems,

this study simulated the effects of different reforms to

agricultural support schemes and agricultural public

NS[JXYRJIJSY TS KTTI XJHZWNY” JHTSTRNH GJSJwY

YMJ WXHFQ JJUJSINYZWJ TS YMJ UWTYah ¥ehlithSarfa Bdrbéreifdfons using the CAU-AFS
FLWNHZQYZWFQ WIXTZWHJIX MFX NS H Yfdderthis thdtleF\W EkfersioRor thE Bhih& General

16.3 billion CNY in 2011 to 45.8 billion CNY in 2020.
This expenditure is used to protect arable land and

improve its quality, protect and govern grassland

Equilibrium Model (CGE Model) with two modules:
microsimulation of residents’ dietary quality and of the
carbon emissions of the agrifood system. Therefore,

JHTXAXYJIRX UWTYJHY FSI ZYNQN_J wiHhMJAYAPY dah b€ Ydd 4o evhidation and analysis of

comprehensively manage livestock and poultry manure
S0 as to guarantee the sustainable development of
agriculture. Second, the Chinese government has
prioritized promoting green and high-quality agricultural
development through the innovation of agricultural
science and technology (S&T). In 2017, the General

the multiple goals of agricultural policy and investment.

More details on CAU-AFS are presented in the Appendix

TK (MFUYJW I9IMIJ GFXJQNSJ FSI TYMJIJW w[J XHJSI
presented in Table 4-1.
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Table 4-Bcenario Design

Scenario Scenario name
EESEe Baseline
UBASBUE
Scenariol

Removal of cereal

USUBOUE producer subsidies
. Shift half of cereal
Scenarioz roducer subsidies to
USUBSOUE Produe "
subsidize nutritious and
low-carbon food
. Shift entire cereal
SIS roducer subsidy to
USUBL00UE Prooue 1y
subsidize nutritious and
low-carbon food
SOt Increase investment in
D high-standard farmland
Scenario5 Increase investment in

UdNV-RDUGE green agricultural R&D
and extension

SUJHNwH HTSYJSYX

A business-as-usual scenario without policy changes, projects future
national economic development, food production and consumption,
and carbon emissions to 2060 based on projections of demographics
and labor force, technological progress, etc.

Removal all producer subsidies for cereals, which is equivalent to 20%
of rice output value, 19% for wheat, and 17% for corn, assuming remov -
al in all years after 2022

Shifting half of the producer subsidies for rice, wheat, and corn to sup-

port fruit, poultry, and aquatic products, which is equivalent to subsi-

dizing 4.85% of the output value of these products, based on the same

WXHFQ JJUJSINYZWJ FXXZRNSL FIOZXYRJSYX NS FQQ "JFWX

Shifting all of the producer subsidies for rice, wheat, and corn to sup-

port fruit, poultry, and aquatic products, which is equivalent to subsi-

dizing 9.75% of the output value of these products, based on the same

WXHFQ JJUJSINYZWJ FXXZRNSL FIOZXYRJSYX NS FQQ ~JFWX

Increasing the development of high-standard farmland by 20 million

ha (300 million mu), with a subsidy rate of 45,000 CNY/ha (3,000 CNY/

RZ KTW F YTYFQ NS[JXYRJSY TK FGTZY -GNQQNTS (3> FS
nancing. The objectives are a 15% increase in yield and 10% increase in

KIWYNQON_ JW ZYNQN_FYNTS JKWHNJSH”A FXXZRNSL LWFIZFQ
In order to analyze the impact of uncertainty, high and low scenarios

are designed, assuming a 20% increase in yield for the high scenario

and a 10% increase for the low scenario; and in terms of fertilizer sav-

NSLX YMJ MNLM XHJSFWNT NRUWT[JX KIWYNQN_JW ZYNQN _
and the low scenario by 7.5%

.SHWJFXNSL YMJ NS[JXYRJSY NS 7 ) FSI J]J¥YJSXNTS KTW JKw
bon green technologies, assuming double the current investment in
agricultural research (an increase of about 70 billion CNY per year, with
the goal of achieving a 1% per year increase in productivity of import-
ant agricultural products, and a 25% decrease in various carbon emis-
sion factors and a 25% increase in feed conversion rates by 2060.

In order to consider the impact of uncertainties, high and low scenari-
os are designed, with the high scenario achieving a 1.25% increase in
yield per year, 30% increase in feed conversion rate and 30% decrease
in carbon emission factor by 2060; low scenario achieving a 0.75% in-
crease in yield per year, 20% increase in feed conversion rate, and 20%
decrease in carbon emission factor by 2060.

The baseline is the “business-as-usual” scenario, Other scenarios assume that the existing

which is used as a reference scenario. It is used to project agricultural support policies are adjusted. At present,

the future changes in national economic development, China’s agricultural producer subsidies focus on
agricultural production, and food consumption, as well supporting cereals production. However, Chinese cereal
as the carbon emissions of the agrifood system under the consumption is declining, while the demand for other
existing policies, accounting for future changes in factors food such as fruits, vegetables, and aquatic products
such as technology, population, and labor. The CAU-AFS is increasing. Therefore, we focus on evaluating the
Model takes 2018 as the base year, which is recursively integrated impact of policies, including on food security,

simulated to 2060.

farmers’ income, human health, and the environment.
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Scenario 1 (SUBO) assumes that the producer subsidies
for rice, wheat, and corn are removed. Scenario 2 (SUB50)
assumes that half of the subsidies for cereals production
are transferred to food with high nutritional value and
low carbon emissions, such as fruits, poultry, and aquatic
products. Scenario 3 (SUB100) assumes that all subsidies
for cereals production are shifted to the nutritious and
low-carbon food.

In addition to optimizing subsidy policies,
public investment should be increased to support the
production of nutritious and low-carbon food and build
an environmentally friendly food system conducive to
people’s nutrition and health. Therefore, two scenarios
for public investment in agriculture are considered: 1)
the construction of high-standard farmland of water-
saving and fertilizer-saving; 2) the investment in green
agricultural R&D and extension. Scenario 4 (INV-LAND)
analyzes the impact of investment in high-standard
farmland. The National High-Standard Farmland
Construction Plan (2021-2030) calls for development
of 80 million ha (1.2 billion mu) of high-standard
farmland by 2030. Therefore, Scenario 4 assumes that
1) about 20 million hectares (300 million mu) of high-
standard farmland will be developed between 2022
and 2030; 2) the government will invest 45,000 CNY/
ha (3,000 CNHY/mu); 3) the country’s comprehensive
agricultural development projects are mainly directed
to development of high-standard farmland, of which the
proportion of self-raised funds is about 15 percent; and
4) the goal is to increase grain production by 10 to 20

medium, and low impact) are designed for Scenarios 4
and 5, as shown in Table 4-1.

4.4 Simulation results of the adjustment of
agricultural subsidy

The removal or adjustment of producer subsidies for
cereals, the increase of investment in high-standard
farmland and green agricultural R&D and extension have
long-term effects. In the interest of space, here we only
discuss the simulation results for 2030 and 2060.

(1) Simulation results of removal of producer
subsidies for cereals

If the producer subsidies for cereals are removed,
production costs increase, the prices rises, output
decrease, and imports increase, as shown in Table 4-2.
Compared with the baseline, in 2030, the output of
the main cereals decrease by about 2 percent, with a
decrease of 4.7 million tons for rice, 3.36 million tons
for wheat, and 6.01 million tons for corn. The prices rise
by 22 percent, 21 percent, and 18 percent, respectively,
and imports increase by 46 percent, 44 percent, and
38 percent, respectively. In addition, the removal of
cereal subsidies leads to an increase in feed grain prices
and production costs for livestock products, and to a
decrease in the output of pork, poultry, dairy products,
and aquatic products, which decline by 0.5 percent, 0.5
percent, 1.2 percent, and 0.8 percent, respectively. Rising
agricultural product prices also increase intermediate

UJWHJSY FSI KIWYNQN_JW ZYNQN_FY Npu cadtswdd ddoSprbetessifg indusinasHwh&l leads

Scenario 5 (INV-RD) increases investment in green
agricultural R&D and extension. The goal is to both
increase productivity for important agricultural products
and reduce carbon emissions, with all carbon emission
HTIJKWHNJSYX IJHQNSNSL G* YT

to a decrease in the output of processed products. The
output of milled cereal products and the animal feed
processing industry decreases by 1.6 percent, and the

output of slaughtering, meat processing, and aquatic

U pidtidcispyocessing decr8ddes ylabout 1.2 percent. In

NY NX INKWHZQY YT JXYNRFYJ YMJ FH 23066 QelaSut,wisck, Ad imzax \of e ag@ivuXural

for green agricultural R&D and extension to achieve
these goals, we assume that 1) current investment in
agricultural R&D and extension will be doubled, that is,
to about 70 billion CNY per year, and 2) investment in
green R&D and extension will increase the productivity
of important agricultural products and reduce the

carbon emission factors year by year. Considering the
uncertainties of the impact of public investment on
productivity and carbon emissions, three scenarios (high,

products change in the same direction as in 2030, with a
slightly larger effect.

The removal of subsidies affects the income of
rural residents, especially low-income rural residents.
Compared with the baseline, in 2030, the income of rural
residents declines by an average of 0.1 percent, and the
income of low-income rural residents declines by 0.2
percent. In 2060, the income of rural residents and low-
income rural residents declines by 0.3 percent and 0.5
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percent, respectively.

Affected by the rise in cereals prices, urban and
rural residents’ consumption of cereals and meat
decrease and the consumption structure changes. Rural
residents’ consumption is more affected than urban
residents’, and low-income rural residents are most
affected. Compared with the baseline, in 2030, the
consumption of cereals for urban and rural residents
decreases by an average of 0.2 to 0.3 percent. In 2060,

consumption of cereals by urban and rural residents
declines by about 0.3 percent, and the consumption of
fruits and vegetables increases by 0.3 percent and 0.2
percent, respectively (Table 4-2). The dietary quality of
residents is slightly improved, and the high bound score
(HBS) of excessive intake decreases in 4.4 percent of low-
income rural residents and 2.8 percent of low-income
urban residents, as shown in Figure 4-1.

Figure 4-1Impacts of Adjustments of Producer Subsidy on Food Security, Nutrition and
Environment — Compared with the Baseline
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Since cereals and livestock products are important
sources of agricultural carbon emissions, the decline in
of production of cereals and livestock products reduces
carbon emissions, as shown in Figure 4-1. Compared with
the baseline, GHG emissions from crops and livestock
decline by 0.5 percent and 0. 6 percent, respectively,
and the emissions from agrifood systems declines by
7.33 million tons (0.6 percent). In 2060, the emissions
from crops and animal livestock decreases by about 0.6
percent, and the GHG emissions of agrifood systems by
0.7 percent.

Overall, removal of subsidies for cereals has a
negative impact on food quantity and farmers’ incomes,
but it also contributes to improving the quality of

residents’ diets and reducing emissions.

(2) Simulation results of shifting producer
subsidies for cereals to nutritious and low-carbon
foods

In Scenario 2, half of the producer subsidies for
cereals are shifted to subsidize nutritious and low-carbon
food. The simulation results are shown in Table 4-2.
Compared with the baseline, in 2030, the price of rice,
wheat, and corn increases by 9 to 10 percent, the yield
decreases by about 0.8 percent, and imports increase by
about 20 percent. As a result of increased subsidies for
fruits, aquatic products, and poultry meat, production of
these products increases by 1.9 percent, 1.6 percent, and
0.2 percent, respectively. The small increase in poultry
production is explained by the increase in feed grain
prices, which offsets the incentive effects of subsidies.
Prices of both fruits and aquatic products decrease by
about 4.5 percent. The trends in 2060 are similar to those
in 2030.

When all the producer subsidies for cereals are
shifted to subsidize nutritious and low-carbon foods
(Scenario 3), the direction of change in the production
of agricultural products will remain the same, but
the magnitude will be greater, as shown in Table 4-2.
Compared with the baseline, in 2030, cereals prices
increase by 19 to 23 percent, production decreases by
1.5 to 2 percent, and the import volume increases by
40 to 50 percent. At the same time, the production and

price changes of fruits, aquatic products, and poultry

and prices falling by 9.1 percent, 7.7 percent, and 5.7
percent, respectively. The results in 2060 are similar to
those in 2030.

Due to the changes in food prices, consumption of
cereals decreases, consumption of fruits, poultry meat,
FSI FVZFYNH UWTIZHYX NSHWJFXJX XNLSNwHFSYQ
of residents' food consumption is more balanced, and
the quality of diets improves, as shown in Figure 4-1. In
2030, consumption of cereals decreases slightly, while
consumption of fruits increases by about 3 percent, and
the consumption of poultry meat and aquatic products
will increase by 0.5 percent and 1.1 percent, respectively,
with rural residents’ consumption increasing slightly
more than urban residents’ under this scenario compared
with the baseline. Dietary quality improves, as diet
quality distance (DQD) increases for 3.4 percent of rural
WIXNIJSYX FSI YMJ NSYFPJ IJwWHNJSH”A XHTWJ QT
score, LBS) decreases for 7.5 percent of urban residents.
The results in 2060 are similar to those in 2030.

Under Scenario 3 (shifting all cereals subsidies to
fruits, poultry, and aquatic products), the improvement
NS YMJ VZFQNY”A TK WIXNIJSYXT INJY NX RTWJ XN
as shown in Figure 4-1. In 2030, dietary quality (diet
quality distance, DQD) improves for 6.3 percent of rural
residents, for 7.5 percent of urban residents, the low
bound score (LBS) improves. In 2060, the change in the
quality of residents' diets is even more pronounced.

GHG emissions from agrifood systems decline due
to structural adjustments in food production, as shown in
Figure 4-1. Compared with the baseline, under Scenario
2, GHG emissions from agrifood systems fall by about
0.3 to 0.4 percent by 2060, equivalent to 2.9 to 6.61
million tons of carbon dioxide. And under the scenario
of SUB100, GHG emissions from agrifood systems will
reduce by about 0.4-0.7%.

In general, the complete removal or shift of all
producer subsidies for cereals will lead to a sharp rise
in food prices and a sharp decline in production, an
increase in imports, and a decline in farmers’ incomes,
which will also have an impact on the production of
other products such as livestock products. However,
if the subsidies for cereals producers are reduced
appropriately and the funds are transferred to subsidize
the production of nutritious and low-carbon foods, the

RJFY FWJ RTWJ XNLSNwHFESY ANYM UWiblaglidity 6t rbsrishW wiff firsve dAd'the carbon

3.7 percent, 3.0 percent, and 0.3 percent, respectively,

emissions will decrease.
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food supply chain. For each 1 yuan invested, the long-

4.5 Effect assessment of pUb”C investm@h'@vestment returns on high-standard farmland

in agriculture

(1) Simulation results of the increase of public
investment in the development of high-standard

farmland

Increasing public investment in the construction
of high-standard farmland increases the output and
decreases the price of grain and other crops, which
also reduces the feed cost and increases the output
of livestock products (see Table 4-3 for more details).
Compared with the baseline, in 2030, the output of grains
increases by more than 1 percent, imports decrease by
19 to 21 percent, and grain prices decrease by 10 to 12
percent. The decline in grain prices is conducive to the
development of animal husbandry. The output of pork,
beef, mutton, poultry, milk, and other livestock products
as well as aquatic products increases by 1 percent, prices
decrease by 2 to 3 percent, and imports decrease by 3 to
5 percent. In 2060, the trend is agricultural production is
the same. Due to the expansion high-standard farmland,
the change in output is greater than in 2030. In 2060,
cereals production increases by more than 3 percent,
imports decrease by 23 percent, and prices decline by 13
to 14 percent. The output of pork, beef, mutton, poultry,
milk, and other livestock products and aquatic products
increases by 1 to 2 percent, which leads to a decrease in
prices and an increase in urban and rural residents’ food
consumption. Compared with the baseline, in 2030, the
consumption of fruits and aquatic products by urban and
rural residents increase by 1.3 percent and 0.7 percent,
respectively. Consumption of dairy products increases by
1.5 percent, and consumption of meat increases by 0.2
to 0.5 percent. In 2060, the trends in food consumption
FWJ YMJ XFRJ FX NS
improved. In 2060, 4 percent of rural residents and 5.7
percent of urban residents experience an improvement
in intake of nutritious foods (low bound score, LBS)
(Figure 4-2).

The public investment in high-standard farmland
has high return on investment, through enhancing
grain productivity and promoting animal husbandry
production with cheaper feed costs. At the same time, it
also promotes the development of the agrifood system
and the national economy through the linkages of the

construction are 2.2 yuan for agricultural GDP, 4.7 yuan
for agrifood system GDP, and 10.8 yuan for economywide
GDP (see Figure 4-2).

High-standard farmland construction is conducive
YT NRUWT[NSL NWWNLFYNTS JKwWHNJSH” XF[NSL \|
and fertilizer, and reducing carbon emissions. As fertilizer
JKWHNJSH”A NRUWTI[JX FSI KIWYNQN_JW ZXJ IJHWJ
emissions decrease (see Figure 2). Compared with the
baseline, in 2030, the GHG emissions from crop farming
are down by 4.5 percent. However, the emissions
from animal husbandry increase by 1.0 percent due
to the increase in livestock production. As a result, the
emissions from all agricultural activities decrease by 1.8
percent. In 2060, the emissions from crops decrease by
3.7 percent, and emissions of animal husbandry increase
by 1.7 percent, and the emissions from all agricultural
activities decrease by 0.8 percent.

Considering the uncertain impact development
of high-standard farmland on yields and fertilizer use
JKWHNJSH”A MNLM FSI QT\ XHISFWNTX \JWJ FQXT >
and the results are shown Table 4A1 in the appendix.
Compared with the medium scenario described above,
cereals output differs by 0.5 percentage points, and the
UWNHJ xZHYZFYJX G~ UJWHJISYFLJ UTNSYX ZSIJW
XHISFWNTX 9MNX WIXZQYX NS F xZHYZFYNTS TK
UTNSYX NS NRUTWYX F XxZHYZFYNTS NS YMJ KTTI
WFYJ G~ UJWHJSYFLJ UTNSYX FSI F xXZHYZFYNT
food consumption of residents by 0.1 to 0.5 percentage
points. The return on investment of agricultural GDP is
between 1.5 and 3 yuan per 1 yuan invested, and the
return on investment of total GDP will be between 7 and
15. The emissions from crop farming are reduced by 2.4

to 4.8 percent, and emissions from animal husbandry

FSI INJY VZF [Dddedde byX. 2d2. Boemddt-ahd €riissions from

agriculture will be reduced by 0.6%-1.1%.

(2) Simulation results of public investment in

green agricultural R&D and extension

To cope with the multiple challenges faced by the
agrifood system, agricultural R&D and extension should
not only focus on improving agricultural productivity,
but also improve nutrition and increase green and
low-carbon technology use. In Scenario 5, technology
improvement and the increase of the feed conversion

ratio, which reduces emissions from animal husbandry.
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Figure 4-2mpacts of Public Investment in Agriculture on Food Security, Nutrition and
Environment — Compared with the Baseline
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Source: Results are from the CAU-AFS model.

The simulation results show that when investment

in green agricultural R&D and extension increase,
agricultural productivity will be improved and the feed
conversion ratio will increase, which leads to a reduction
in the demand for feed grain, and a decrease in cereal
prices, output, and imports, while the output of other
agricultural products increases (see Table 4-3). Compared
with the baseline, in 2030, the output of rice, wheat, and
corn decreases by 5 to 7 percent, imports decrease by 13
to 14 percent, prices decrease by 4 percent, the output
of fruit increases by 1 percent, and the output of pork,

$)*/" "/% (-0#"- '00% 10-*$: 3&1035

beef and mutton by 2 to 3 percent. In 2060, R&D and
extension greatly increase the production capacity for
agricultural products and output of important agricultural

UWTIZHYX NSHWJFXJX XNLSNwHFSYQ*”"

baseline, in 2060, the output of fruits and vegetables
increase by 7 percent and 4 percent, respectively. The
output of pork, beef, and mutton increase by 16 to 23
percent, and imports are reduced by 45 to 48 percent.
As shown in Table 4-3, technological progress
broadly improves agricultural production capacity.
Agricultural output increases, which results in the

(TRUFWJI \
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generally decrease of prices. The food consumption

of urban and rural residents increases due to the lower
prices. Compared with the baseline scenario, in 2030,
resident’ consumption of fruits, vegetables, and dairy
products increases by 1.6 percent, 0.9 percent, and 3.1
percent, respectively, and consumption of meat and
aquatic products increases by 0.5 to 1.2 percent. Both
production and consumption increase and prices fall
further over time. Compared with the baseline, in 2060,
residents’ consumption of fruit, vegetables, and dairy
products increases by 6 percent, 4 percent, and 24
percent, respectively, and the consumption of meat and
aquatic products will increase by 4 to 7 percent. Diet
VZFQNY”A NRUWT[JX XNLSNwHFSYQ~*
consumption improves for 10.3 percent of rural residents
and 33 percent of urban residents (low bound score,
LBS) compared with the baseline (Figure 2).

The return on investment of green agricultural R&D
and extension can both improve productivity and output
for important agricultural products and promote the
development of the agrifood system and the national
economy through the agrifood system value chain. In the
long term, the return on investment in green agricultural
technology R&D and extension will be very high. Each

ANZFS NS[IXYJI \NQQ UWTIZHJ
agricultural GDP, 11.6 yuan for agrifood system GDP, and
32.1 yuan for total GDP (Figure 4-2).

Technological progress can decrease the GHG
emission intensity and emissions from the agrifood
system (Figure 4-2). Compared with the baseline, in 2030,
emissions from crop farming and animal husbandry
decrease by 12 percent and 7 percent, respectively.

The carbon emissions of the agrifood system decrease
by about 4 percent, equivalent to a reduction of 55.53
million tons of carbon dioxide emissions. In 2060,
emissions from crop and animal husbandry decrease
XNLSNwHFSYQ"r G~ UJWHJSY FSI
The emissions from agrifood systems decrease by about
14 percent, equivalent to a reduction of 136 million tons
of carbon dioxide emissions.

In view of uncertainties about the effects of
technological progress, the high scenario assumes that
productivity of important agricultural products increases
by 1.25 percent annually, with the aim of achieving a 30
percent reduction in emissions intensity and a 30 percent
increase in feed conversion by 2060. In the low scenario,

$)*/" "/% (-0#"- '00% 10-*$: 3&1035

the productivity of important agricultural products is
assumed to increase by 0.75 percent annually, and
emissions intensity decreases by 20 percent and feed
conversion increases by 20 percent by 2060. In the

high and low scenarios, there are differences in food
production, prices, imports, and household consumption,

as shown in Table 4A-1 in Appendix. Compared with

the medium scenario, cereal output in the high scenario
varies by about 1 percentage point, and the cereal self-
XZKWHNJSH”A WFYJ INKKJWX G~ YT

The return on investment of agricultural GDP will be

UJWHJSYF

between 3 and 5 yuan per 1 yuan invested, and the
return on investment of the total GDP will be between

. 25 and 3$. InYtainis ¥k migsionis, TnT2030, in the high,

medium, and low scenarios, the emissions reduction
from crops is in the range of 9 to 14 percent, emissions
from animal husbandry decrease by 5 to 9 percent, and
emissions from the agrifood system decrease by 3t0 5
percent. In 2060, technological progress would have a
larger impact on emissions reduction. Emissions from
crops decrease by 33 to 48 percent, emissions from
animal husbandry decrease by 14 to 22 percent, and
emissions from agricultural activities decrease by 23

to 35 percent. Total carbon emissions from agrifood

N Z F Ssyst&@msdeSrdaseyy 1M 1o 17 percent.

4.6 Conclusion and recommendation

China’s agricultural support policies should be
reoriented to achieve multiple national goals in this new
era. This chapter uses the CAU-AFS model to simulate
and evaluate the comprehensive impacts of structural
adjustments in agricultural support policy and public
investment in agriculture on the agrifood system. The
main conclusions are as follows:

First, China’s agricultural producer subsidies have

U gyt ba itmpdrdrt ebikhnYeNdidiRdy Yood security.

Simulation results show that removing producer
subsidies for cereals would lead to a sharp rising of grain
UWNHJX FSI F XNLSNwWHFSY IWTU NS LWFENS UWTIZ

Second, the proper adjustment of producer
subsidies for cereals to nutritious and low-carbon food
will not only improve residents’ diet quality but also
reduce emissions, thus contributing to the transformation
of the agrifood system for better nutrition, health, and
green and low-carbon production.




Finally, public investment, including in high-
standard farmland construction and green agricultural
technology R&D, can promote the transformation of
agrifood systems to achieve multiple goals. Development
of high-standard farmland and green agricultural R&D
and extension can not only increase production and
household income, ensure food security, and increase
the supply of important agricultural products, but also
have a high economic investment return and reduce
carbon emissions. In particular, the investment in green
agricultural R&D and extension can reduce agricultural
emissions by nearly 30 percent.

OL]. Journal of Agrotechnical Economics, 2022:
1-14[2022-04-30].https://doi.org/ 10.13246/j.cnki.
jae.20220301.001. (in Chinese)

(MNSJXJ 3ZYWNYNTS 8THNJY” 8HNJIJSYNwH 7IJXJFW
Dietary Guidelines for Chinese Residents 2021[R].
Chinese Nutrition Society, 2021. (in Chinese)

FAO(Food and Agriculture Organization of the United
Nations)., UNDP(United Nations Development
Programme)., UNEP(United Nations Environment
Programme). A multi-billion-dollar opportunity —
Repurposing agricultural support to transform food
systems[R]. Rome: FAO, 2021.

FOLU (Food and Land Use Coalition). Growing better:
Ten critical transitions to transform food and land

'FXJI TS YMJIXJ WSINSLX YMJ KTQQT\NSHRUFORWN btrio.

recommendations are offered:

First, in order to achieve the strategic goals of
healthy China, ecological sustainability, and rural
revitalization, a comprehensive evaluation of the impact
and trade-offs entailed by agricultural support policies

Gautam, M., Laborde, D., Mamun, A., Martin, W., Pifieiro,
V., Vos, R. Repurposing agricultural policies and
support: Options to transform agriculture and food
systems to better serve the health of people, econ-
omies, and the planet[R]. Washington, D.C.: World
Bank, 2022.

KTW KTTI XJHZWNY? JHTSTRNH GJSJwapArsn4EIAl Pael snagriddidife@niaMood Systems

green and low-carbon production is needed to optimize
future agricultural support policies.

Second, agricultural production subsidy policies
should be appropriately adjusted to support nutritious
and low-carbon food, which is conducive improving
residents’ diets, promoting residents’ nutritional health,
and reducing carbon emissions.

Finally, the existing agricultural support policies are

for Nutrition). Foresight 2.0: Future food systems:
for people, our planet, and prosperity[R]. GPAFSN,
2020.

IFAD (International Fund for Agricultural Development).
Transforming food systems for rural prosperity[R].
Rome: IFAD, 2021.

Laborde, D., Mamun, A., Martin, W., Pifieiro, V., Vos, R.
Agricultural subsidies and global greenhouse gas
emissions[J]. Nature Communications, 2021, 12(1).

NSXZKWHNJISY YT FHMNJ[J YMJ SFYNTSTN RXo ¥.Metyses of Earhon KedyelipnpPetential of

from agricultural policies, including support for nutritious
and low-carbon foods, development of high-standard
farmland, R&D and extension for green agricultural
technology, and other public investments should be
increased. Such agricultural support policies can help
transform the current agrifood system into a nutritious,

healthy, green, and low-carbon agrifood system.

References

Alston, J. M., Pardey, P. G., Rao, X. Payoffs to a half century
of CGIAR research[J]. American Journal of Agricul-
tural Economics, 2022, 104(2): 502-529.

Chang, S., He, W., Chen, C. The Growth characteristics of
children under 5 in the past 15 years[J]. Journal of
Hygiene Research, 2006(06):768-771. (in Chinese)

Chen, Y., Wang, S. Evaluation of agricultural carbon emis-
sion reduction effect of agricultural comprehensive
development investment: Event analysis based
on well-facilitated capital farmland construction[J/

Low Carbon Technologies in China[J]. Issues in Agri-
cultural Economy, 2022(03): 117-135. (in Chinese)

M'Barek, R., Barreiro-Hurle, J. B. P., Caivano, A. C. P. D.
Scenar 2030 - Pathways for the European agriculture
and food sector beyond 2020[M]. Luxembourg:
5ZGQNHFYNTSX 4KwHJ TK YMJ *ZWTUJFS :SNTS

Ministry of Agriculture and Rural Affairs. National
High-Standard Farmland Construction Plan (2021-
2030) [EB/OL]. http://lwww.ntjss.moa.gov.cn/zcfb/
202109/t20210915 6376511. htm, 2021. (in Chi-
nese)

Research Group of the Development Research Center
of the State Council., Ma, J., Li, J., et al. Understand
the Basic Laws of Population Evolution and Promote
the Long-term Balanced Development of China's
Population[J]. Management World, 2022(1): 1-19. (in
Chinese)

Springmann, M., Freund, F. Options for reforming agricul -
tural subsidies from health, climate, and economic
perspectives[J]. Nature Communications, 2022,
13(1): 82.

3FQVSQPTJOH "HSJDVMUVSBM 4VQQPSU 1PMJDJFT GPS *NQSPWFE /VUSJUJPOBM 0VI




Appendix Table 4AHicertainty Analysis of the Comprehensive Impacts of Public Investment
Policies in Agriculture on Food Security, Nutrition, and the Environment

High-standard farmland construction Green agricultural R&D and extension
2030 2060 2030 2060
Me- . Me- . Me- . Me- .
Low dium High | Low dium High | Low dium High | Low dium High

<

Change in food
XJQK XZKwHN1$H" 1.6 2.1 24 3.6 4.6 -04 | -05 | -0.7 | -0.3 | -0.5 -0.8

rate

Total GDP i i i 6.9 10.8 | 14.5 i i i 246 | 321 | 39.2
Agrifood systems . . . . . .

GDP i i i 3.2 4.7 6.1 i i i 9.0 116 | 14.1
Agricultural GDP i i i 15 2.2 2.9 i i i 3.3 4.2 5.l

Rural residents’

LBS 2.3 2.2 4.2 2.5 Sh9Y 5.5 4.1 5.0 6.4 9.7 10.3 | 14.6

Rural residents'

DQD 2.2 2.2 4.0 25 4.0 5.3 4.0 4.8 6.1 9.0 11.3 |13.2

Urban residents'

LBS 5.0 5.0 9.8 5.7 5.7 11.0 7.4 8.6 119 [352 |416 |510

Urban residents'

DQD 5.0 4.9 9.5 5.6 5.5 10.5 7.2 8.4 115 (298 |34.1 |40.0

Crop 30 | -45 | 59 | 24 | -37 | -48 | -90 |-116 |-143 |-32.8 |-406 |-48.0
Livestock 07 | 10 | 13 | 12 | 17 | 23 | 54 | 69 | -86 |-137 |-176 |-22.2
Agriculture 12 |18 |-23 |-06 |-08 |-11 |-72 |-93 |115 |228 |286 |346
Energy of 08 | 1.2 | 16 | 12 | 18 | 23 | 04 |06 |07 |51 |65 |79

agrifood systems

Agrifood systems

. -0.2 -0.3 | -04 0.2 0.2 0.3 -3.4 -4.4 -5.4 -11.1 |-13.9 |[-16.8
in total

Source: Results are from the CAU-AFS model.

$)*/" "/% (-0#"- '00% 10-*$: 3&1035




$1JOB'JTDBM &YQFOEJUVSF PO "HSJDVMUVSF

*NQBDU PO UI




Chapter 5

China’s Fiscal Expenditure on
Agriculture: Impact on the
Urban—Rural Income Gap

Rui Mag Maogi RuanXinjie ShiWeigi Sunand Kevin Z. Chén

1. China Academy for Rural Development, Zhejiang University
2. International Food Policy Research Institute

Key Findings z Fiscal expenditure on agriculture reduces the urban—
rural income gap through three main channels: stimulus
z Since the reform and opening-up, China’s highly to rural income, accelerated rural labor reallocation to
HISYWFQN_JI w XHFQ X~XYJR TK FLW Nba-&y¥cMiralQectofdJdnd po¥holibh Xf integration
been decentralized. Sustained increases and structural between agriculture and other industries.
NRUWT[JRJISYX NS w XHFQ JJUJSINYZW 2 ABQ pravMedlwith Qn¥ ai\ihe Idwedtirban—
been witnessed over the past three decades, especially WZWFQ NSHTRJ LFUX NS (MNSF ?MJONFSLTX w XH|
since the “Coordinated Urban—Rural Development” of agriculture support exhibits three remarkable
XYWFYJL”A NS <NYMNS YMJ w XHF Q cidrdciesisiity. Zhost imciude more local funds in
agriculture, agricultural production and rural construction addition to the central government’s expenditure,
support currently account for the greatest shares. The greater expenditure directed toward sustainable growth,
share of agricultural production is particularly high in the and effective leverage of social capital. In addition,
predominantly agricultural provinces. Zhejiang has adopted a series of innovative agricultural
z Fiscal expenditure on agriculture reduces the per support measures, such as the Cooperation between
capita income gap between urban and rural residents. Mountainous and Coastal Areas and the Green Rural
& NSHWJIJFXJ NS YMJ w XHFQ J]UJS | NRéviwAl Prdggant: T Ahidlys ¥fZWéjlang thus provides
leads to a decline in the urban—rural income ratio by valuable lessons for other parts of the country.

about 1% of the standard deviation. Greater effects are

observed in the underdeveloped provinces. Relative to

YMJ TYMIJW HFYJLTWNJIJX TK w XHFQ JJUJSINYZWJ TS FLWNHZQYZWJ
those on agricultural production and poverty alleviation

exhibit more substantial effects.

$Y*/" "/% (-0#"- '00% 10-*$: 36§




z 5TQNH” HTTWINSFYNTS GJY\JJS w XHFQ JJUJSINY

Policy Recommendations
agriculture and other policies should be reinforced to

z The expenditure structure and spatial distribution jointly promote integrated urban—rural development.

TK YMJ HISYWFQ LT[JWSRJSYTX w XHFOYWIIEYMWIANPF I MI QFGTW WIFQQTHFYNTS HMFS

agriculture should be improved. Support for the less- expenditure by urging industrial relocation to counties

developed regions and important affairs such as and improving policies to support rural migrants in cities
agricultural production, rural construction, and poverty

alleviation should be enhanced. A redistribution system

is essential. The integration between agriculture and
TYMJIJW NSIZXYWNJIJXT HMFSSJQX TK w XHFQ JJUJSIt
with reward and punishment must be explored to GJ GTTXYJI G" ZSGQTHPNSL ZWGFSQWZWFQ KFHY"

JXYEGQNXM F XZUJW[NXNTS RJHMF S N R ryaf ipnoyatignian o apirgprgngusshigyenvironment
YWFSXKIJWX GFXJI TS YMJ JKw HNJSHAIMXKOWRE S| ZXJ

z Local governments should be encouraged to tailor

YMJ XAXYJIJR TK w XHFQ JJUJSINYZWJ TS FLWNHZQYZWJ YT wY
local contexts. More incentives should be provided to

developed areas for sustainable rural development.

Greater efforts need to be made to strengthen the

linkages between the Rural Revitalization Strategy and

food security and poverty alleviation in less-developed

FSI RFOTW LWFNS UWTIZHNSL FWJFEX 9MJ w XHFQ X~XYJR
XMTZQIl UQFA F XNLSNwHFSY WTQJ NS IJ[JQTUNSL F IN[JWXNw JI

investment pattern of agriculture support.
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5.1 Introduction

Since the reform and opening-up in 1978, China’s income

facilitate an overarching integration between urban and
rural areas as the key approach to promoting agricultural
and rural development. In 2021, China’s goals

INXYWNGZYNTS LFU MFX \NIJSJI 9MJ trssijoneq fraonbgaqmigga mederately prosperous

national residents’ income rose from 0.31in 1981 to a
historic high of 0.49 in 2008 and has continued to hover
at a high of 0.46 in the recent years (Molero-Simarro,
2017; Li and Zhu, 2018; Luo et al., 2021). Narrowing
the income gap between urban and rural residents is

society to emerging as a modern country by 2050,

thereby aiming at promoting common prosperity for all

people. As a key component of institutions for urban—

WZWFQ NSYJLWFYJI LWT\YM wXHFQ JJUJSINYZWJ °

has remained an effective measure to narrow the

YMJ PJA YT WJIIZHNSL (MNSFTX ,NSN Hybhawwa inepme gap. Jhus Atsgrves@ag an important

per capita income between urban and rural residents
exhibited an overall growth trend before 2009, despite
the increase in disposable income per capita of rural

residents from 134 yuan in 1978 to 18,931 yuan in 2021.

In 2007, the urban-rural income ratio exceeded 3:1

approach to achieving common prosperity.
In the past four decades, China has transformed
F MNLMQ” HISYWFQN_JI X*"XYJR TK wXHFQ JJUJSIN
agriculture into a decentralized model, with stronger and
more precise targeting measures adopted to enhance

KTW YMJ wWXY YNRJ FSI HTSYWNGZYJVY MIIWKKINYNY #I XNKS K WXHFQ XZUUTWY (TSXJIVZJ
HTIJKWHNJSY TK YMJ SFYNTSFQ NSH T RIaveNRen noidlderagNeyasnentyn rusal development,

Wan, 2013). Since 2009, the urban-rural income gap has

decreased; however, the decline has nearly halted post
2014. In 2021, the urban-rural income ratio was still as
high as 2.5:1, almost equal to that in 1978 and larger
than that in developed countries, which have a level of
approximately 1:1 or lower.

ranging from reducing poverty by approximately 770
million people to the radical leap forward of agricultural
modernization, with the contribution rate of science and
technology progress exceeding 58%. The experience
holds valuable insights for the world at large and
developing countries in particular, given the increasing

BMTWYHTRNSLX NS YMJ JKwH NJS H regognitipnoRagriculiyrainapgd siekdevelopment

of agriculture are the main obstacles to narrowing
China’s urban-rural income gap. The food system
transformation plays a key role in compensating for
these limitations. Therefore, China has adhered to the
policy of prioritizing the development of agriculture

and rural areas by successively implementing many
comprehensive approaches, including the agriculture
supply-side structural reform, Rural Revitalization
Strategy, and modernization of agriculture in rural
areas. Moreover, the central government’s vision of the
urban—rural relationship has also gradually shifted from
“Coordinated Urban—Rural Development” to “Urban—
Rural Integration” and eventually to “Integrated Urban
and Rural Development.” This evolution demonstrates
the deepening of the government’s understanding of
pathways to support agriculture and rural development.
In contrast to the emphasis on the central government’s

as persistent global challenges in light of the recent

UFSIJRNH FSI NSYJWSFYNTSFQ HTSxXxNHY .S KFHY
United Nations Sustainable Development Goals are

immediately related to agriculture and rural development

(FAO, 2022), with 3 (i.e., no poverty, zero hunger, and

responsible consumption and production) relying

particularly on the food system transformation. China’s

lessons highlight that the government is an irreplaceable

actor in promoting rural development and food system

transformation. Accordingly, it must adopt continuous

WXHFQ WIJKTWRX FSI NSST[FYN[J UTQNH” YTTQX G
conventional role to sequentially outline the pursuit of an

overall transition across time and space.

5.2 The system of China’s scal expenditure
on agriculture and its evolution

T[JWFQQ UQFSSNSL XYFYZX FX WIXxJHYMNSIBSTX(WXWFQSFNIISINYZWJI TS FLWNHZQYZWJ NS

Urban—Rural Development” and the target-clearing

purpose of “Urban—Rural Integration,” the current mission

support for agricultural production and rural residents’
livelihood and expenditure to improve rural governance,

TK V.SYJLWFYJI :WGFS FSI 7ZWFQ )J[Jgdlit) Rd/Bes VdndNihftsirudturd §ru et al., 2015;

the establishment of fundamental institutions that
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expenditure on agriculture was adjusted in 2007 The tax-sharing reform initiated in 1994 laid a solid
according to China’s National Bureau of Statistics (NBS). foundation for the subsequent formation of a modern
Prior to that, it included: (1) expenses to support the XAXYJIJR TK wXHFQ JJUJSINYZWJ TS FLWNHZQYZWJ
production of various rural industries and operational UZGQNH wWSFSHJ RFSFLIJRJSY KWFRJ\TWP FX TGXJ
JJUIJSXJIX TK TKWHNFQ IJUFWYRJSYX Wdodtkigvéloped ecohdthddd ZHinaZddhdral government
forestry, water conservancy, and meteorology; (2) XYWJISLYMJISJII NYX wXHFQ UT\JW FSI WIHQFNRJI F
rural infrastructure expenses; (3) agricultural science WXHFQ WIXUTSXNGNQNYNJIX YT XZUUTWY FLWNHZ(
and technology expenses; and (4) poverty, disaster, IJ[JQTURJSY 9MJ XYWZHYZWJ TK wXHFQ JJUJSINY.
FSI TYMIJW WJIQNJK JJUJSXJX 8NSHJ agrictvd alsoicHdn@ed. Expenses on food security,
expenditure on agriculture is no longer reported as an agricultural science and technology advancement,
individual category. Instead, it is included in the new poverty alleviation, and environmental protection
group named “Expenses on Agriculture, Forestry and LWFIZFQQMN FHHTZSYJI KTW STYJ\TWYMA XMFWJX N
Water Conservancy,” which includes 10 expenditure support to agriculture. Despite such remarkable reforms,
items, such as agriculture expenses, forestry expenses, (MNSFTX T[JWFQQ WXHFQ XAXYJR GJHFRJ NSHWJF)>
water conservancy expenses, expenses on the South- GNFXJI NS YMNX XYFLJ (TSXJVZJSYQ” YMJ XMFW,
to-North Water Diversion Project, poverty alleviation expenditure on agriculture showed a downward trend.
funds, and expenses on comprehensive agricultural The third stage, since 2003, has aimed at achieving
development and rural reforms (Liu, 2008; Research more balanced development between urban and rural
group on China’s agricultural domestic support et al., XIJHYTWX YMWTZLM wXHFQ JJUJSINYZWJ TS FLWNH
2013; Wang and Liu, 2015; Zhong et al., 2018). Although this stage, China successively presented strategies of
some expenses may not be completely directed toward “Coordinated Urban—Rural Development,” “Urban—
YMJ FLWNHZQYZWFQ FSI WZWFQ XJHY RWaKIntdgka#on,” and “Intéglaled $tban and Rural
all items in the “Expenses on Agriculture, Forestry and Development” to echo the Communist Party of China’s
<FYJW (TSXIJW[FSHAW LWTZU FX wXHF QCRBQJUahg-t&xny Zriifly af @ddressing agricultural,
agriculture, as distinguishing between funds’ directions rural, and farmer problems, adhering to a guideline of
based on China’s statistical data is impossible. Moreover, “giving more, taking less, and letting loose (i.e., duoyu,
even expenses not directed toward agriculture are shaoqu, fanghuo).” The most notable manifestation of
fundamental to ease the overall environment and YMNX RIYMTITQTLA NS wXHFQ UTQNHNJX NS FLWN
resource constraints that the agricultural sector faces. the implementation of “four reductions or exemptions”

Since the reform and opening-up, China’s system (i.e., reducing or exempting taxes on agriculture,

TK WXHFQ JJUJSINYZWJ TS FLWNH ZQ Y hvgbandrf, dgiEcSutavspacilly, and Walighter
XYFLIX TK IJ[JQTURJSY 9MJ wWXY XY hdustridgsXarll WoliRsubsidies (i.e., subsidies to grain

to 1993; with comprehensive agricultural production, production, agricultural materials, improved crop seeds,
operation, and distribution system reforms, China and agricultural machinery).” Since the new socialist
overturned its weak agricultural production growth countryside construction movement initiated in 2005,
and unraveled the dual structure between urban and YMJ HT[JWFLJ TK wXHFQ XZUUTWY KTW FLWNHZQY
WZWFQ FWJFX 2JFS\MNQJ YMJ MNLM @xpanded ouwiéi@érurdl infvastruEt@e, social security,
expenditure system on agriculture adopted during environmental protection, and agricultural price support.
the planned economy phase was transformed into IMJI JKKJHYN[JSJIXX TK YMJ wXHFQ XA"XYJR NS XYW
a decentralized model featuring increased local FLWNHZQYZWJ FSI GJSIJwWYNSL KFWRJWX MFX GJJS
management. In addition, many incentive measures, improved.
such as establishing agricultural development funds, Following the Rural Revitalization Strategy proposal
NRUWT[NSL RJINZR FSI QT\ "NJQI wJQ iXtheXLEtl Nalidridl Q¥rgytess of the CPC in 2017, China’s
production inputs, and reducing agricultural taxes were WXHFQ JJUJSINYZWJ \FX INWJHYJI YT\FWI FHHTRUC
considered to revitalize agricultural production. the establishment of an overall well-off society and

The second stage ranged from 1994 to 2002. paving the way for the country’s development goals by
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2050. Expenses on poverty alleviation, rural education, FSI YMNWI IJ[JQTURJSY XYFLJX TK YMJ XAXYJR TK
infrastructure, and environmental protection were expenditure on agriculture. Owing to the urban-biased

boosted, leading to historically unprecedented levels WXHFQ UTQNH”A YMJ XMFWJ TK FLWNHZQYZWFQ XZ
TK FLWNHZQYZWFQ XZUUTWY NS YMJ YWIXHREQWIHFRQAINYZWMWBINYZWINISHII FS T[IWFQQ IWTL
Moreover, innovative support measures such as the to 2002, even as the urban-rural income ratio rapidly

establishment of special purpose and rural industry increased. In contrast, during the two decades since

IJ[JQTURJSY KZSIX NXXZJ TK XZGXNIN_JI RNBWERKMERDSHWUISINYZWJ TS FLWNHZQYZWJ MF
loans for poverty alleviation, expansion of government by approximately 17 times, with the central government’s

purchasing services, and cooperation with social capital successive promotion of rural tax reforms, new socialist

QJI YT STYFGQJ NRUWT[JRJISYX NS Y MchuhtysitttNdrStHuctidghSploverty alleviation, and the
RFSFLJRJSY TK YMJ wXHFQ J]JUJSINY Z RuralR8vifaliZatibn-S& &egy Wid share of agricultural

&X XMT\S NS +NLZWJ YMJ NSHWIEXNISWWXNHFPMI YTYFQ WXHFQ JJUJSINYZWJ MFX
expenditure on agriculture was generally associated above 9% since 2009.
with smaller urban—rural income gaps during the second Consequently, the urban—rural income ratio has

Figure 5-Fiscal Expenditure on Agriculture and Urban-rural Income Ratio of China, 1978-2020
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Source: China Statistical Yearbooks (1981-2020).

Note: Fiscal expenditure on agriculture includes expenses by both the central and local governments. The expenditure in 2007 is rescaled by
assuming that the growth rate from 2006 is the average of growth rates between 2005-2006 and 2007-2008 and the expenditure afterwards is accordingly
FIOZXYJI \NYM YMNX WFYNT YT FHHTRRTIFYJ HMFSLJX TK YMJ XYFYNXYNHFQ IJWSNYNTS

TVEs (Lan, 2021).

decreased since 2009 after a brief high. However, &QYMTZLM (MNSF MEX XYWJSLYMJSJI wWXHFQ X:

YMJI WXHFQ JJUJISINYZWI TS FLWNHZQY e Mok fitd, &sheSeliysh¥ 200 @nsiderale

income gap moved in the same direction prior to the INKKIJWJISHJIX JINXY FHWTXX WILNTSX &X XZGSFY
1994 tax-sharing reform. A possible explanation is that expenditure data are not available prior to the tax-

N
NS YMJ wXHFQ HTSYWFHY X7XYJR TK \g%ﬁn\é rgfc‘)]rw, '\)lvgflocué %nutlye-lb\cln\ét\-(lgglperiod for

agricultural production and rural residents was bundled . . . 1 -
inter-provincial comparisons - . As shown in Figure 5-2,

with the responsibilities of local governments or even

township and viIIage enterprises (TVES) rather than *The provincial-level regions in this chapter are the provincial-level

. . administrative regions (provinces, provincial-level municipalities, and
central responsibility, as local governments can obtain o ) )
autonomous regions) in mainland China, excluding Hong Kong, Macao and

HTSXNIJWFGQJ J]JYWF GZILIYFW" WXHFRLQaWidhideSZJ YMWTZLM YMJ
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Figure 5-Fiscal Expenditure on Agriculture Across Provinces, 1994-2020
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Source: China Statistical Yearbooks (1994-2020).

YMJ XMFWJ TK FLWNHZQYZWFQ XZUU TintNdésSheneXpditiurd b J8dmMtahZan/dnady; ke

relatively higher in the main agricultural provinces. The South-to-North Water Diversion Project, comprehensive
shares of Jiangsu, Shandong, Guangdong, Sichuan, and agricultural development, and rural reforms, and other
Henan provinces all exceeded 20% on average between items related to improving agricultural conditions and

Q IMJ LWTA\YM WFYJ TK wXHFQ Jijualisfrastructwel AB public facilities and agriculture
agriculture was relatively greater in the major grain- and rural area services constitute major expenses
producing areas. The average growth rate exceeded 15% categorized under “miscellaneous expenses on
in Jilin, Jiangxi, and Henan provinces. agriculture, forestry and water conservancy,” the entire

There are also substantial regional differences miscellaneous expense item is included as a component
NS YMJ XYWZHYZWJ TK wXHFQ J]UJS I Nof ZunalconSruetioweaxpezsesy Z&sWidll. > The third
Among the 10 expenditure items within the “Expenses HFYJLTWA VWSFSHNFQ XZUUTWY JJUJSXJX W HTRU
on Agriculture, Forestry and Water Conservancy” group JJUJSINYZWJ NYJRX YMJ IJ[JQTURJSY TK NSHQZXT!
HTQQJHYN[JQN IJwSJI FX wXHFQ J]UJS IRBYZYWIJ TBWFIIRNNINZ Q@ YIZKWW SFSHNFQ XZUUTWY KTW
the shares of agricultural and water conservancy I9MJ WSFQ HFYJLTWA VUT[IWYN FQQJ[NFYNTS J]JUJ:
expenses in terms of the amount exceeded 20% each NSHQZIJX F XNSLQJ JJUJSINYZWJ NYJR YMJ XUJHDN
and were considered primary expenditure items. In for poverty alleviation, which was initiated following the
contrast, the expenditure shares of rural inclusive targeted poverty alleviation proposal in the 18th National

WSFSHJ FSI YFWLJY UWNHJ XZGXNINJXComiRsatBd CREJ Q T\
+TW YMJ JFEXJ TK JJUTXNYNTS TK YMJ wXiHee@th dhta d&ilabiity dnJrovince-level

structure, we classify the items within the “Expenses on INXFLLWJILFYJlI wXHFQ JJUJSXJX +NLZWJ XMT\X
Agriculture, Forestry and Water Conservancy” group into FIOWFLJ XYWZHYZWJ TK wXHFQ JJUJSINYZWJ TS FL
KTZW HFEYJLTWNJX 9MJ wWXY HFYJLTW”A VFLWNHZQYZWFQ XZUUTWY

expenses,” incorporates agriculture expenses, forestry *The main expenditure items in other agricultural, forestry and water

. - . expenditure include four items: special funds for the Construction of
expenses, target price subsidies, and other direct or

o ) . . New Socialist Countryside, funds for agricultural structure adjustment
indirect support to agrlcultural productlon and operation. and expenditure for dissolving other public welfare rural debts and other

The second category, “rural construction expenses,” expenditure.
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Figure 5-F'he Average Structure of Fiscal Expenditure on Agriculture Across Provinces, 2012-2020
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Source: Final Statements of General Public Budget Expenditure of Provinces (2012-2020).

for each province since 2012. Agricultural support and the reform and opening-up. Based on Figure 5-4, China’s

rural construction expenses constituted the bulk of ,NSN HTIJKWHNJSY TK NSHTRJ INXYWNGZYNTS WJR
WXHFQ JJUJSINYZWJ TS FLWNHZQY ZWw Jevesbelayw®. A dwimg Nsipitikreiorm augopening-up

Guizhou and Sichuan. In the main agricultural provinces UJWNTI F QT\ wLZWJ HTRUFWJI YT YMFY TK RTXY
like Heilongjiang, Guangxi, Hebei, Inner Mongolia, economies like the United States (US), the United

Jiangxi, Shandong, Jiangsu, and Guangdong, agricultural Kingdom (UK), and France and emerging ones like

support expenses were the greatest and exceeded 70% .SITSIXNF FSI 9OMFNQFSI 9MJ ,NSN HTJKwWHNJSY X|
on average. The share of rural construction expenses was  after the mid-1980s and reached 0.479 in 2003, a value

the greatest in Hunan, Hubei, and Henan, because of much higher than that for the other economies listed

their contribution to the South-to-North Water Diversion above. As urban-rural inequality majorly contributed to

Project, and in Anhui and Liaoning, for harnessing the the unequal income distribution, the CPC’s 16th National

Huai and Liao Rivers. The share of rural construction Congress proposed the strategy of “Coordinated Urban—

expenses was also notable in the four province-level Rural Development.” Consequently, China’s income

municipalities. In contrast, poverty alleviation expenses INXYWNGZYNTS ,NSN HTJKwHNJSY LWFIZFQQ" UQF
accounted for the largest and second-largest shares began to decline after 2008 from its peak of 0.491, a

TK wWXHFQ JJUJSINYZWJ TS FLWNHZQY ZW\Y% lgeaswfpony e 1881 ¢evelvDespite the decline,
GFYYQJWJQIX TK UT[JWY” FQQJ[NFYNTEGYMSEFTX ZNSMTHTEEWHNISY YTIFA NX XYNQQ WJIRF!

Sichuan. The share was also noted in Tibet; however, the than that of other countries.

XMFWJ TK wWSFSHNFQ XZUUTWY J]UJSXJX Vg rban-sual Remegap i§ 8 critical driver of

every province. (MNSFTX ,NSN HTJKWHNJSY TK NSHTRJ INXYWNGZY
FQ &HHTWINSL YT +NLZWJ YMJ ,NSN HTJF

ed the same trend as the urban-rural income

5.3 Narrowing the urban—rural income ¢ap"

\i B t th id-1980 dth ly 21st tury,
impact and mechanisms of fiscal expeﬁcﬂl ehween fhe micr =5 and Tie eary <7st centity
,NSN HTIJKWHNJSY WFUNIQ" WTXJ FHHTRUFSN
ture on agriculture

continuous expansion of the urban—rural income ratio. In

. . . ) . YMJ ,NSN HTIJKWHNJSY IJHQNSJI \NYM F XNRZ
China’s income distribution has deteriorated since
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Figure 5-45ini Coefficients of China and Major Developed and Emerging Economies, 1978-2020
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Source: Data for China respectively come from Lu (2012) for the year of 1978, the World Bank for 1981 and 1992, the Chinese Academy of Social
Sciences for 1988 and 1995, and the NBS since 2003. Data for other countries come from the World Bank.

Figure 5-8hina’s Gini Coefficient and Urban-rural Income Gap, 1978-2020

34 0.5
32+
10.45
c
S 30t
m -—
< =
104 <
s 28¢ :§
S &
2
E 26} S
£ 10.35 E
1 <
g 241
<
-
=} 10.3
22+
20 L L L L L L L L L L L L L L L L L L L L L L L L 0.25
XA =0 XA TN OEND—ANO N OS0ND
XXX DO O QO = = —
[ K= le e e Nl e oo eleoleloc ool o BoBolh ool ool ol el
hen e e B T S B o B o B o I o I o I o N o B o I I oN A o I o I o IR o B N IR oN B o\ BN QN
Urban-Rural Income Ratio Gini Coefficient
Source: 9MJ ,NSN HTIJKWHNJISY IFYF WIJXUJHYN[JQ" HTRJ KWTR 1Z KTW YMJ "JFW TK YMJ <TWQI '"FSP KTW

Social Sciences for 1988 and 1995, and the NBS since 2003. The urban-rural income gap data comes from China Statistical Yearbook (1981-2020).

reduction in the urban—rural income ratio. Decomposition (MNSFTX ZWGFSQWZWFQ NSHTRJ LFU WJIxJHYX
FSFQAXJIX TK (MNSFTX ,NSN HTJKwH N J&Velspihnt rdduiatitdaround theYviurldl and stems

urban—rural income gap’s contribution, which exceeded from the institutional background of the country’s

40% in 1995 (Sicular et al., 2008) and surpassed 60% in socio-economic context. On the one hand, most

2009 (Luo, 2017). The urban—rural income gap remained countries experienced broader urban—rural income

the biggest contributor to unequal income distribution gaps during economic transformation, especially in the

despite a remarkably narrowing trend (Li and Wan, 2013; industrialization and urbanization stages (Glaeser and

Luo, 2017). Mare, 2001; Zhang, 2004; Young, 2013; Baymul and
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Sen, 2019). China’s urban—rural income diversion period
also overlapped with these stages following successive
market reforms. With industrialization, the labor income
share in the economy is often reduced because the labor
share is usually the lowest in the secondary sector (Mao
and Yao, 2012; Bai, 2015; Liu et al., 2018). In the case
of China, the labor income share in the gross domestic
product (GDP) decreased by 10 percentage points
between 1995 and 2005. Consequently, the economic
growth of the urban sector with relatively higher capital
intensity exceeded that of the rural sector, leading to a
wider urban—rural income gap.

On the other hand, China’s urban—rural imbalances
are unigue compared to countries with a much larger
scale, more rapid deterioration, and greater inter-
regional differences and are intertwined with critical
social and environmental imbalance issues (Mao and Lin,
2022). Three aspects of China’s institutional background
can explain such uniqueness. First, the urban—rural dual
system that China established in the planned economy
created prolonged institutional barriers to coordinating
urban and rural growth. Second, after the reform and
opening-up, China’s export-oriented growth rested
heavily on the competitive advantage of low costs,
which hindered transformation toward intensive growth.
Third, many structural problems remain unresolved in

system on land. Though the land urbanization rate was
once faster than that of population urbanization, as local
LT[JWSRJSYX UZWXZJ wXHFQ WJ[JSZJX KWTR XJQC
QFSI WZWFQ WJIXNIJSYX KTZSI NY INKwWHZQY YT T
from land appreciation because of the segregated land
market (Cheng and Sekden, 1994; Luo, 2010; Xie, 2017;
Wang et al., 2019; Chen et al., 2020). Similarly, the dual
capital system has resulted in an astounding mismatch of
allocation across regions (Mao, 2012). Owing to sluggish
WZWFQ WSFSHNFQ WJKTWRX XZXYFNSJI WZWFQ H
more capital-intensive urban sector enlarged the rural
production capital gap, further aggravating the urban—
rural income divide (Vendryes, 2010; Wang et al., 2014;
Zhou et al., 2015; Zhong et al., 2020).
The second explanation of China’s urban—rural
income gap focuses on economic structures. Some
XYZINIX XUJHNWHFQQ”" KTHZXJI TS YMJ WJKTWR T
owned enterprises (SOEs). On the one hand, SOE
reform increases the demand for rural surplus labor and
narrows the urban—rural income gap (Zhang, 2019). On
the other hand, the private sector typically entails an
unequal income distribution compared to that of SOEs,
potentially widening the urban—rural income gap instead
(Chen and Lin, 2013). Other studies have highlighted the
structural changes because of opening-up. As China’s
comparative advantage primarily lies in labor-intensive

YMJ FLWNHZQYZWFQ XJHYTW \NYM UWRHABHAKRH S ZMMNEINNSHZX¥ASWNIX TUISNSL ZU YWFIJ

product quality both persisting as bottlenecks to farmers’
income growth.
The current study explains the evolution of China’s

urban-rural income gap from two perspectives. The

manufacturing workers (Mao and Zhang, 2013). However,
because of barriers to urban—rural labor movements and
the skill threshold of manufacturing industries, a limited

portion of rural residents joined the trade sector, and the

wWXY JJUQFSFYNTS NX YMJ ZWGFS QW drdar-Quraldiric@méday ¥ahinuedto Ynktdase (Hu, 2002;

commodity market, the system primarily manifested
as price scissors between agricultural and industrial

Anderson, 2005; Goldberg and Pavcnik, 2007; Wei and
Zhao, 2012).

LTTIX GWTZLMY FGTZY G YMJ ZSNwJIl UZWEHMHXNNXYRS$E YT YMIXJ Y\T UIJWXUJHYN[IX wXHI

sale framework, which led to the agricultural sector
subsidizing the industrial sector and widened the
urban-rural income gap (Knight, 1995; Oi, 1999; Lin
and Yu, 2008; Liu et al., 2017). In the factor market, the
dual system of labor emerged fully as the household
registration system and urban-rural division of social
security and public services, which resulted in a distorted
spatial distribution of the labor force and unequal labor
incomes (Cai, 2002; Liu; 2005; Cai, 2011; Zhang and
Chen, 2011; Wan and Li 2013; Song, 2014). Separated
urban and rural land markets characterized the dual

$)*/" "/% (-0#"- '00% 10-*$: 3&1035

has often been considered critical for understanding

China’s urban—rural income gap. Several empirical

studies have revealed a negative relationship between

WXHFQ JJUJSXJIX FSI YMJ ZWGFSQWZWFQ NSHTRJ \
KTW F QTSL YNRJ (MNSFTX wXHFQ XAXYJR WJRFN:¢
urban-biased (Lu and Chen, 2004; Gao et al., 2013;

Zhao and Xu, 2013). However, the effects differ across

WXHFQ JJUJSINYZWJ HFYJLTWNJX OFSGZW JY FQ
YMFY YMJ FLWNHZQYZWFQ YF] JJJRUYNTS FSI wXH
the new socialist countryside construction movement

narrowed the urban—rural income gap. Agricultural




subsidies on production and machinery purchases as In Equation (5.1), the explanatory variable Gap  is

well as infrastructure expenses facilitate agricultural the urban-rural income ratio. The ratio is calculated using

productivity growth and rural labor reallocation, which the per capita disposable income of urban residents

could lower the urban—rural income gap (Fan et al., and per capita net income of rural residents before 2013

2000; Li and Qian, 2004; Shen and Zhang, 2007; Lu et and the disposable income of urban and rural residents

FQ ,TSL IMJ WXHFQ JJUJSINNFEWIWTS WEWBQ YT FS FIOZXYRJSY NS YMJ 3'8 [Jw

WSFSHJ GTTXYJlI FLWNHZQYZWJ XUJH NoFQrhil ineofme. TTS eRsBre theSdamdaf abilyFoQthe ratio
NSYJLWFYNTS \MNHM \FX FQXT GJSJwdvdN Brie, NeSreSdale/thié TatidsSdalcvildel for before

income gap (Ma et al., 2020; Zhang and Zhou, 2021). 2013 by assuming that the growth of this ratio remained

Finally, the targeted poverty alleviation policy since YMJ XFRJ NS ZSIJW GTYM TQI FSI SJ\ IJWSNYNT

YMJ YM (5( SBFYNTSFQ (TSLWJIXX MF X UsiQgtiie NESSxdath SHigydre 5-6 illustrates the evolution of

low-income farmers’ income growth (Liu et al., 2018; the urban-rural income ratio of each province since 1985,

Cheng et al., 2021). Nevertheless, the literature has when the per capita income data became available. An

not investigated the overall impact on the urban-rural inverted U-shaped evolution of the urban—rural income

NSHTRJ LFU TK wXHFQ JJUJSINYZWJ T %atie eMelyesZa Al DpincBS Wie peak indicated by

distinguished between the differential impacts across orange bars and the end-of-period level indicated by

expenditure categories with a systematic comparison. gray bars are generally higher for the western regions.

Moreover, the mechanisms underlying the impacts of In line with existing studies (Li and Qian, 2004;

WXHFQ JJUJSINYZWJ TS FLWNHZQY ZW JXisldendl Xid® U013 [us aBdJ&d, 2014; L Vet al., 2015),

XZKWHNJISYQ”™ JJUQTWJI In(expenditure ;) is the log of the variable of interest,
NJ wXHFQ JJUJSINYZWJ TS FLWNHZQYZWJ NS *V

5.3.1 Ben@hm@mkn@ stunql IMI WXHFQ JJUJSINYZWJ IFYF FWJ IWF\S KWTR YM.
GZY FIOZXYJlI KTW HMFSLJX NS YMJ XYFYNXYNHFQ

We construct the following benchmark empirical model XNSHJ FX RISYNTSJI NS 8JHYNTS 8UJHNwWH

for China’s province-level panel data to examine the \J FXXZRJ YMFY YMJ LWT\YM TK wXHFQ JJUJSINYZV

NRUFHY TK wXHFQ JJUJSINYZWJ TS FL%WhtcHItZ® v 200 0fransth¥ ptevious year is the average

urban-rural income gap. Using the subscripts i and t for of the 2006 and 2008 growth rates.

UWT[NSHJX FSI "JFWX WJIXUJHYN[JQ”" TZMWEgatlah@5.M) XX, XslhBet Nfvedntrol variables

as follows: that incorporate alternative explanations of the urban—

Gap; " ( Yn(expenditure )+ ' X; Qtu; (5.1) WZWFQ NSHTRJ LFU NS YMJ QNYJWFYZWJ 8UJHNw

Figure 5-@nitial, Peak and Final Urban-rural Income Gap of Chinese Provinces, 1985-2020
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introduce the logarithm of per capita GDP to measure all lags of exogenous variables serve as instruments.
marketization as a general indicator of the dual system Table 5-1 reports the estimation results of Equations
(Fan et al., 2003) and control its square term for possible (5.1) and (5.2) for 1994—-2020 based on data availability.
nonlinear relationships (Lu and Chen, 2004). We include The four province-level municipalities and Tibet are

the employment share of SOEs (Chen and Lin, 2013) and excluded following the usual procedure in the literature. °

trade openness denoted by the ratio of total imports (TQZRS UWJIXJISYX F XNLSNwWHFSYQ” SJLFYN[J H
FSI JJUTWYX YT YMJ ,)5 <JN FSI ?MFT for In(expéditWed x JHXYZLLIXYNSL YMFY NSHWJFXJlI wXHFC
the two key aspects of economic structures. Finally, we expenditure on agriculture could reduce the urban—

HTSYWTQ YMJ XMFWJ TK YTYFQ wXHFQWZWFQ)NWZMTRB S FFMISYFTHANWHFQQ” \NYM RTWJ

FSM UWTXUJHYN[J ZWGFS GNFX NS Y M éxgehdire,Gh@ ineofrid Gap woold detlive Hy2.0055,

and Chen, 2004). The data for these variables have been approximately 1.09% of its standard deviation (Appendix

taken from the NBS statistical yearbooks and provinces I9IFGQJ & +WTR YT (MNSFTX wXHFQ JJUJsSI

FSI QFGTW XYFYNXYNHFQ "JFWGTTP X on &gricMtdrednc&sedNIb Smed. DiNs implies that
[JSTYJX UWT[NSHJ QJ[JQ w]JI JKKJHY Xvitho8ticahfiderhghtikangds ih theXattetfactors

residual term. NSXxZJSHNSL YMJ ZWGFSQWZWFQ NSHTRJ WFYNT

We investigate the robustness of the estimates IJHQNSJ G~ NK ITIWN[JS G YMJ wXHFQ JJUJSINYZ
in Equation (5.1) in two aspects. First, the key variable agriculture alone. *.S (TQZRS YMJ wXHFQ JJUJSINYZWJ
is replaced by the share of agriculture support in total amount is replaced by the share of agricultural support in

WXHFQ JJUJSINYZWJ YT HMJHP NK YMJIWXY¥ZQW X HAVQJIWITIEBAXY ZWJI 9MJI IXYNRFYJI HTIKw
\MJS YMJ KTWHJ TK wXHFQ XZUUTWY NXSRJIBXARWIIRGFRNSWINNFQXT XNLSNWHFSYQ”™ SJLF

rather than scale. Second, we alleviate the concern of YMJ XNLSNwHFSHJ FSI XNLS TK YMJ HTJKwWHNJ!

JSITLISINYA NS wXHFQ JJUJSINYZWJIRLIWMWISWWWIFINVENHM D YZSFROIH UFSJQ RTIJQ -T\J[JW |

support may be offered to provinces with larger urban— magnitude is 2.5 times that in Column (1). This may be

rural income gaps—yby introducing the lag income gap FYYWNGZYFGQJ YT YMJ FGSTWRFQ JSQFWLJRJSY °

and re-estimating the following model using a dynamic magnitudes typically found in instrumented estimations

panel approach: INFSL 9T NIJSYNK~”A YMJ WIFXTSFGQJ NRUFH"®
Gap,"( %n(expenditure )+ &Gapy,+ ' X; Gtuy (5.2) JJUJISINYZWJI \J KTQQT\ YMJ w]JI JKKIJHYX RTIJQ G
System generalized method of moments (GMM) its estimation results are robust.

estimators are derived from Equation (5.2) with two and longer Columns (4)—(6) of Table 5-1 compare the

period lags of the explained and endogenous variables, and estimation results across periods and regions. The fourth

Table 5.Benchmark Estimation of Effect of Fiscal Expenditure for Agriculture on Urban—rural Income Gap

(1) (2 (3) (4) (%) (6)

e -0.0550" -0.137" -0.092™ -0.0813" -0.335™

P (0.0312) (0.0515) (0.0351) (0.0341) (0.0594)
Agricultural
XZUUTWYX YTYFQ wXH FQ'°'00595

X (0.00177)
expenditure,%
Provinces Al Al Al Al With poverty |\ uin WDP
counties
Period 1994-2020 | 1994-2020 1994-2020 2013-2020 1994-2020 1994-2020
Model FE FE GMM FE FE FE
Note: S8YFSIFWI JWWTWX NS UFWJSYMJXJX 1JSTYJ XYFYNXYNHFQ XNLSNwHFSHJ FY FSI

3Lu and Chen (2004) drop province-level municipalities’ and Tibet's samples because of outlier and omitted problems.
4 "
QS »
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HTQZRS XMT\X YMFY YMJ NRUFHY TK WWHRBRNIX XNNYNWHFBY Q” SIJILFYN[J &RTSL YMJ HT

agriculture has been strengthened since 2012 with the before interaction terms, only that for the category of

implementation of targeted poverty alleviation. With FLWNHZQYZWFQ XZUUTWY JJUJSXJX NX XNLSNwHF:
F NSHWJIFXJ NS wXHFQ JJUJSINY ZW hegétMelsignd/ This nQidktZsthat@or a given amount

income ratio declines by 0.0092, a change 67.4% larger TK wXHFQ JJUJSINYZWJ TS FLWNHZQYZWJ F LWJF\
than that indicated in Column (1). The other two columns of agricultural support expenses tends to increase

XMT\ YMFY YMJ NRUFHY TK wXHFQ J]Uth8inp¥d ot he\LikbalR-Quxar inkome/ gap. With a 1

notable in less-developed areas, which are respectively UJWHJSYFLJ UTNSY NSHWJFXJ NS YMNX XMFWJ YN
represented by provinces with poverty-stricken counties expenditure on the income gap could be strengthened

NS (TQZRS FSI G YMTXJ HQFXXN w Jbiy 21S3% \WheYeMpEndifuxeshiake Df the other categories

Development Program (WDP) in Column (6). Taking \TZQI STY XNLSNwWHFSYQ”A HMFSLJ YMJ JKKJHY
UWT[NSHJX NS YMJ <)5 FX FS JJFRUQJ Crllinvigd (2y &nid BRindicate the potentially distinct

expenditure on agriculture reduces the urban—rural WTQJ TK wXHFQ JJUJSINYZWJ XYWZHYZWJ FHWTXX
income gap by 0.0335, which is about six times the Column (2) shows that among provinces with poverty-

average effect considering all provinces. stricken counties, the shares of agricultural support

and rural construction expenses strengthen the impact
5.3.2 Heterogeneifiéssactosssfiscadlexpendili- TK WXHFQ JJUJSINYZWJ TS YMJ ZWGFSQWZWFQ NS
ture categpriess 8UJHNWHFQQ” \NYM F UJWHJISYFLJ UTNSY NSHW.
share, the impact is strengthened by 8.1% for agricultural
IMJ wWXHFQ JJUJSINYZWJ TS FLWNHZQ sdppodt éxBhs@sZand 8. 3sTTar WirdRdohsBuction

categories, as discussed in Section 5.1. To investigate expenses. Column (3) shows that the results among the

heterogeneities in the impact on urban-rural income WDP provinces are generally similar to those in Column

ratio across expenditure categories, we introduce (1), as only the share of agricultural support expenses

interaction terms between In(expenditure ;) and the RFYYIJWX KTW YMJ NRUFHY TK wXHFQ JJUJSINYZW.
XMFWJ TK JFHM HFEFYJLTWA™ NS YMJ YT YircQmegapl HQvelel) \dith laNLYpZrdédtageSpoint increase

agriculture into Equation (5.1). As the sum of the shares in this share, the impact would only be strengthened

of categories equals 1, we use the category of poverty by 7.9%, smaller than that found for all provinces

alleviation expenses as the benchmark to avoid perfect considered together. Thus, for the western provinces,

collinearity. Table 5-2 presents the estimation results. the expenditure structure is less important, as each yuan

(TQZRS XMT\X YMFY YMJ HTIKwHNJSXK KXW B XZFULSIWY ZYWEIX YT ~"NJQI F LWIFYJW NR

Table 5-Heterogeneities Across Fiscal Expenditure Categories

(1) 2 ()
In(expenditure) -0.0610° -0.1177 -0.145™
P (0.0324) (0.0375) (0.0704)
>8MFWJ TK FLWNHZQYZWFQ XZ-0.00T0¥Y J]JUJSX -0.00952" -0.0114°
es (0.00387) (0.00412) (0.00597)
-~ 97 -0.00975~ -0.00247
>8MFWJ TK WZWFQ HTSXYWZH\((i{.Igggglg]UJS JIX (0.00420) (0.00707)
-Oﬁ -0.219 -0.625
>8MFWJ TK WSFSHNFQ XZJUTWY(O_ ;SJSXJX (0.263) (0.497)
Region Nationwide Provinces WIFh poverty |Western dgvelopment
counties provinces
Note: SYFSIFWI JWWTWX NS UFWJSYMJXJX 1JSTYJ XYFYNXYNHFQ XNLSNwHFSHJ FY FSI
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income gap regardless of the expenditure category; Gap; " ( %dn(expenditure ;)+ &Channel

the economic development effect brought about by T Variable ' X OFUjponn (5.4)
JFHM ZSNY TK wXHFQ JJUJSINYZWJ NS XZUEquativnsT(K 3FdntMBl4), CQanizelWariable
matters in the undeveloped western region. represents the respective mediator that corresponds

to the three mechanisms outlined above. We construct

5.3.3 Mechanisms ‘@ﬁﬂmlm the urban-rural difference in income growth rates to

NIJSYNKA \MJYMJIW YMJ wXHFQ JJUJSINYZWJ TS FL
In line with the literature, we consider three vital narrows the urban—rural income gap by increasing
RIHMFSNXRX YMWTZLM \MNHM YMJ w Xtdim&sJihtbihs.\MeYnZedsdreTtis employment share
agriculture affects the urban—rural income gap. First, the of the non-agricultural sector to identify whether the
WXHFQ XZUUTWY RF" GJSJwY KFWRJIWXIXNB® TIRU JGN NWWRZWNTWSZHIX YMJ NSHTRJ LFU G~ |
agricultural production conditions (Li and Qian, 2004; rural labor reallocation. The income growth and non-

Shen and Zhang, 2007; Lv et al., 2015) and easing capital agricultural employment share are calculated using data

constraints (Wen and Dong, 2011; Zhao and Zhu, 2015; from the statistical yearbooks of provinces. Finally, we

Ma et al., 2020; Zhang and Zhou, 2021). Second, the investigate the mechanism of rural industrial integration

WXHFQ XZUUTWY NSIZHJX QFGTW WJF @yalcuRiny fisgrewEhrate \of ToBd system GDP,

agricultural sector by increasing agricultural productivity measured using the logarithm of food system GDP. The

(Zhu, 2003) and raising rural human capital (Guo, 2005; food system incorporates agriculture and related sectors

(MJs 1IN JY FQ +NSFQQ”" Y MuchweX fdédOnaxdfatturing/ fértizeiSand agricultural

also promote economic transformation toward a more RFHMNSJIWA”A UWTIZHYNTS <J KTQQT\ YMJ IJwSNYN’
integrated rural industry system between agricultural food system GDP proposed by Zhang et al. (2021) and

and non-agricultural sectors, providing rural residents calculate the food system GDP of China’s provinces using

with more income sources (Zhao et al., 2017; Li and Ran, the input—output tables for 1997,2002,2007,2012, and

2019). To identify these mechanisms, we consider the 2017. The third mechanism is examined using sample

following mediation model: IFYF KWTR YMJXJ w[J "JFWX :XNSL YMJXJ RJINFYT

Channel Variable " ( %dn(expenditure )+ ' X; OG+u, (5.3) JINXYJSHJ TK JFHM RIJHMFSNXR NX HTSwWWRJI NK )

Table 5-Thannel Analyses of Fiscal Expenditure for Agriculture on Urban—rural Income Gap

Difference of
Share of non-
LU0 Ga agricultural Gal ICxeey Gal
of urban—rural P 9 P system GDPUCE P
. employment
income
1) 2 3) 4 (5) (6)
(P -0.0184™ -0.0534" 46307 -0.00662 0.0972" -0.0459
P (0.00512) (0.0312) (0.449) (0.0333) (0.0467) (0.0620)
e
. (0.244)
income
Share of non-agricultur - -0.0105™
al employment (0.00273)
i -0.733"
InU<food system GDP UG (0.132)
Note: SYFSIFWI JWWTWX NS UFWJSYMJXJX 1JSTYJ XYFYNXYNHFQ XNLSNwWHFSHJ FY FSI

$)*/" "/% (-0#"- '00% 10-*$: 3&1035




JJUJSINYZWJ XNLSNWHFSYQ”™ NSxZJSHJX YZhejlaiRy3 Indrifow TilWarNr8ral income gap relies on

Equation (5.3) whereas its impact on the income gap is its relatively small initial gap and fast convergence rate.
tempered after controlling for the mediator in Equation Figure 5-7 depicts the average annual growth rate of the
(5.4) compared to the benchmark model. urban—rural income gap from 1994 to 2020 versus the
Table 5-3 reports the estimation results for initial gap in 1994 among all provinces and shows that
Equations (5.3) and (5.4). Column (1) suggests that the ?MIJONFSL QNJX YT YMJ QT\JW QJKY TK YMJ wYYJI
WXHFQ JJUJSINYZWJ TS FLWNHZQY ZW JeidyedaNelativelp srmalirurbad-+Hzidl Incorievpap in 1994
urban—rural difference in income growth rates, whereas because of its leading role in economic reforms and a
(TQZRS wSIX F WIJIZHYNTS NS YigbbublBixafels8dtbd thatkgenerated non-agricultural
WXHFQ JJUJSINYZWJ TS YMJ ZW GF S Qiwanw foQundl ekideRts. IMfdety TVES Ecdodinfed for
the benchmark case in Table 5-1 when controlling for 70% of the total output of Zhejiang’s industrial sector in

NSHTRJ LWT\YM INKKIJWJSHJX 8ZHM 1994.Xfxe@have oHriirsl vesientsy agrdcultural operating
RJINFYNSL WTQJ TK YMJ wWXY RJH MikcSmeXpMas ol B2H8YG Kss than half of the national

FSI XMT\V YMFY YMJ wXHFQ J]UJS I BvErdgeia tleSafmé priddd Zhgjising dkperienced fast
XNLSNWHFSYQN" UWTRTYJX GTYM Y M kodhreldedcebRideSnbar-MiraMhdoriiegap for two

the non-agricultural sector and the growth of the food primary reasons. First, it had a strong county economy
system GDP. Meanwhile, Columns (4) and (6) reveal owing to two rounds of county empowerment reforms
YMFY YMJ XNLSNwWHFSY NRUFHY X TK sividd 2002 XOdrin@thd pasi t®o Necative, Zhejiang has
on the urban-rural income ratio disappear after these always ranked among the top three in terms of number in
mediators are controlled for. Consequently, these China’s 100 strongest counties. In 2020, the public budget
WIXZQYX HTSWWR YMJ JINXYJISHJ TKreeNué oK3IDHAuStiesknZhe)avghedededed three
mechanisms. billion yuan. A strong county economy provides non-

agricultural income sources to rural residents. In 2020,

5.4 Innovations and achievements of Zﬁ*@/ji?.S% of the rural income in Zhejiang comprised

ang’s scal System for agriculture Suppor1gricultural operating income. This share was less than
one-third of the national average. Second, Zhejiang’s

Since the reform and opening-up, Zhejiang has been one FLWNHZQYZWFQ UWTIZHYN[NY”® MFX XNLSNwWHFSYC

of the provinces with the most modernized agriculture well, providing a strong boost to the farm income of rural

and active rural economy and the best living conditions residents. From 1994 to 2020, Zhejiang's per capita value
for rural residents. Since 2005, Zhejiang has ranked added in the primary industry grew by approximately 28
WWXY FRTSL FQQ UWT[NSHJX NS YJw RKepMughiagierdhan henaiiengl guesage growth of

disposable income for 15 consecutive years. Given these 17 times. This strong county economy and agricultural

achievements, Zhejiang undertook the task of building productivity growth is a result of Zhejiang’s innovative

the “window” for fully demonstrating the superiority WXHFQ FLWNHZQYZWFQ UTQNHNJX

of the socialist system in 2020 and establishing the JZWNSL YMJ UFEXY YAT IJHFIJX ?MJONFSLTX wX
demonstration zone of common prosperity in 2021. system inventions in agriculture have mainly developed

As of the end of 2021, the urban—rural income ratio NS YAT XYFLIX 9MJ wWXY XYFLJ WFSLJI KWTR

of Zhejiang has dropped to 1.94, far lower than the the proposed “Coordinated Urban—Rural Development”

national average. Highways and the public transit strategy, to 2011, before the 18th National Congress

system cover all its counties and villages. Among the of the CPC. As mentioned in Table 5-4, Zhejiang has

rural households of Zhejiang, 86% can access natural primarily implemented three innovative strategies during

gas. The rates of access are 97% for indoor water- this stage—the Cooperation between Mountainous and

XZXMNSL YTNQJYX KTW UWNI[FYJ GpasiglRreas, thg Grogn\guah Repivgldrpgram, and the

drinking water, 90% for public kindergartens, and Rural Cooperation System Reform. Among them, the

approximately 100% for home-based care centers for Cooperation between Mountainous and Coastal Areas

older adults in towns (Han, 2022). was initiated in April 2002. It aimed for coordinated
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Figure 5-Average Annual Growth Rate of the Urban—rural Income Gap Versus the Initial Value, 1994-2020
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development within the province by transferring and promotion, deepening and upgrading, and

transformation and upgrading. During this process,
?
coastal areas to less-developed mountainous areas. PMJONFSL ZXJ1 ¥YMJ WIQFYJI wXHFQ KZSIX

(TSXJVZJISYQA 2MJIONFSL JXYFGQNxM M RPN, eruppysifesgnstruction, “one

project, one discussion” reward, and comprehensive

industries and human resources from more developed

foster industrial parks for inter-regional cooperation.

9MJ SZRGIW TK XUJHNwWH XZGXNINJIX PHRYSAP 31 vT JFHM

park was determined by a comprehensive evaluation The Rural Cooperation System Reform was initiated

of its performance in the previous year. In addition to in 2006. The reform aimed to build a trinity system by

UWT[NINSL wXHFQ HTRUJSXFYNTS Y MI"S9PING PR LEeR(PT of g cooperatives:
FQXT NSIZHJI UWN[FYJ HFUNYFQ N xTRRIEHOY SURAY Aeslimpredind. gyl gredit. Through

market vitality of mountainous areas. the reform, China’s double-layered agricultural operation

. . system (i.e., rural collective economic organizations and
The Green Rural Revival Program was designed to Y (ie., 9

cater to the prospect of “green Zhejiang,” proposed by individual farmers) was consolidated, new agricultural

Xi Jinping in 2003 as the CPC Secretary of Zhejiang. entities were promoted, and the capacities of the

The program aimed for beautiful countryside cooperative system and socialized agricultural services

construction by focusing on rural living conditions and were enhanced. To encourage the reform, Zhejiang

agricultural non-point pollution. It was promoted in included expenses on the construction of agricultural

four stages: demonstration and guidance, remediation product circulation networks and farm produce markets

NSH

ZSIJW YMJ wXHFQ JJUJSINYZWJ TS FLWNHZQYZWJ

*The data of four province-level municipalities, Tibet, Hong Kong, Macao considerable tax alleviations were provided to the rural

and Taiwan of China are not included. cooperatives.
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Table 5-&Zhejiang’s Major Innovative Measures in the Fiscal System of Agriculture Support

Innovation
Measures

Cooperation
between
Mountainous
and Coastal
Areas

Green Rural
Revival
Program

Trinity
Reform

Low-income
Doubling
Plan

Five Strate-
gies of Water
Manage-
ment

Action of
Eliminating
Economi-
cally Weak
Villages

Implementa -
tion
Period

2002-Now

2003-Now

2006-Now

2013-2017

2017-Now

2017-2020

Policy Goals

Based on the principle of government promotion,

RFWPJY TUIJWFYNTS RZYZFQ GJS&WY ES|

development.

Strengthen project cooperation between devel-
oped coastal areas and underdeveloped areas
such as mountainous areas and islands in South-
west Zhejiang in industrial development, new rural
construction, labor training, employment, and
social development.

Renovate about 10000 administrative villages
and build about 1000 administrative villages into
comprehensive well-off demonstration villages.

Build a Trinity farmers’ cooperative economic
organization system of production, supply and
marketing and credit.

Build an effective operating system and mechanism.
Create a service complex for rural household op-
eration and commodity circulation, an integrated
agricultural operation and service industry com-
munity, and a supply intermediary for agricultural
public services and policy implementation.

By 2017, double the per capita net income of
low-income rural residents in 29 counties compar-
ing to 2012.

Per capita net income of low-income rural residents
reaching more than 10000 yuan (current price).
More than 70% of low-income rural residents’ per
capita net income income will exceed 8000 yuan
(except subsistence allowance households).

The relative gap between the per capita net in-
come of low-income rural residents and provincial
rural residents is narrowing.

8J\FLJ YWJFYRJSY
water supply and water saving. In rural, according
to the scale and environment of rural domestic
sewage treatment facilities, take anti-leakage,
anti-blockage, anti-damage and anti-failure as the

main task, establish systems such as data monitor-

ing, patrol maintenance and equipment replace-
ment, so as to realize the long-term stable opera-
tion of rural domestic sewage treatment facilities.

Completely eliminate weak villages with an annual
income of less than 100000 yuan in the collective
economy.

XTTI UWJ[JSYNTS

Expenditure

bout 10 mllliyngﬁaﬁ ;-)re§

year before 2013 and 200
million yuan per year for
Coast-mountains Coopera-
tion industrial park construc-
tion special subsides.

From 2003 to 2007, the prov-

NSHJTX YTYFQ WXHFQ NS[JXYRJS)
was more than 60 billion

yuan.

The completed wholesale
market for agricultural prod-
ucts reached 101.6 billion
yuan, accounting for nearly
half of the total in the prov-
ince.

A farmers’ Cooperation Fund
was established, with a total
scale of 1.89 billion yuan.

From 2015 to 2019, a total of

3.869 billion yuan of provin-

HNFQ WXHFQ XUJHNFQ UT[IJWY" F(
viation funds were arranged.

Zhejiang got 1.055 billion

NZFS TK HISYWFQ wWXHFQ UT[JWY?"
alleviation funds.

IWENSFLJ

Zhejiang raised more than 60
GNQQNTS "ZFS NS WXHFQ KZSIX F
all levels.

IMJ YTYFQ UWT[NSHNFQ wXHFQ N
vestment is about 350 million
yuan.
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Box 5.1The new village for gathered living project in Tongxiang

The new village for gathered living project in Tongxiang, a county-level city in Zhejiang, has made great strides, backed by the
Green Rural Revival Program, and has signi cantly narrowed the urban-—rural gap in living environment. For example, in 2005, Hui-
feng village in Tudian town was a weak and poor village with debt of over 800,000 yuan. In 2008, Huifeng village began to build a new
village to promote the construction of beautiful villages. The village successfully realized the circulation of 6,000 Chinese acres of land.
Moreover, it raised funds through land consolidation, homestead reclamation, recti cation, demolition, and other projects, which revital-
ized the land and provided a foundation for subsequent development. The new village for gathered living project has greatly improved
the living environment, and Huifeng village plans to facilitate the move of at least two-thirds of the residents to the new village by 2035.
For the remaining one-third, as their houses have been renovated or constructed in recent years, they will not move to the new village
for the time being. Huifeng village is expected to complete the construction of phase V of the project and acquire 220 households in the
next ve years. In addition to the new village for gathered living project, Huifeng village has also improved the living environment by
upgrading infrastructural facilities and renovating and constructing sewage systems. It is expected to conduct reconstruction and repair
of all roads in the village before the end of 2025. At least six to seven rural roads will be reconstructed every year. The main roads will b
hardened, lightened, and greened. Huifeng village will also make efforts to construct gas and other pipeline services, communication
facilities, and parking space. A total of eight million yuan will be invested to improve living supporting facilities. In the next ve years,
Huifeng village also plans to invest two million yuan in completing the dredging of 21.7 kilometers of river channels in the village to
improve the river water quality and control droughts and oods. Moreover, the village has implemented the system of long-term river
cleaning and assigned responsibility to speci ¢ people. The improvement of the living environment has laid a foundation for develop-
ing rural tourism, promoting inter-sectoral integration, and increasing rural residents’ income. In the recent years, Huifeng village has
developed tourism through transferred land, setting up the tourist area of Kangxin Cultural Park. Fengyu, an ecotourism development
company managed by the village, is the main platform for tourism development. The company contributes toward building a rural tour-
ism brand by cooperating with travel agencies.

In 2019, Huifeng village was rated as a 3A scenic village and Kangxin Cultural Park as a national 3A scenic spot. Since 2019, 1.25
million tourists have visited Kangxin Cultural Park. In 2020, the per capita income of rural residents in Huifeng village reached 41,845
yuan, and the collective disposable capital reached 3.27 million yuan. Kangxin Cultural Park also brought about 15 million yuan of in-
direct income for the surrounding villagers through farmhouses, home stays, and the sale of agricultural products. In addition, Huifeng
village has also introduced the Wanhe Agricultural Wisdom Valley project, with a phase | investment of 100 million yuan. The project
aims to build Zhejiang’s rst smart agriculture demonstration area by integrating technological research, popular science exhibitions,
thriving agriculture, and entrepreneurship incubation. The new village for gathered living project has thus directly contributed to nar-
rowing the living environment gap between urban and rural areas. The project also plays a key role in developing rural tourism and the
collective economy, improving agricultural ef ciency, increasing villagers’ income, and narrowing the urban—rural income gap.

Since the CPC'’s 18th National Congress, Zhejiang promoted microcredit loans and mutual aid networks for
MFEX HTSYNSZJI YT NSST[FYJ NS YMJ wperty@iie¥ianol tbRrolile employment assistance to
agriculture support. The Income Doubling Project rural residents. Such strategies have effectively facilitated
for Low-Income Rural Households (hereafter, Income the construction of long-term institutions with targeted
Doubling Project) and Five Strategies of Water assistance such as relocation for poverty alleviation,
Management are the primary measures that were infrastructure construction, and investment in economic
adopted during this stage. Initiated in 2013, the Income development projects.
Doubling Project aimed to increase rural residents’ The Five Strategies of Water Management project
income through paired assistance and social forces, is being implemented since 2014 and includes sewage
especially based on special actions to support less- YWJIFYRJSY xTTI UWJ[JSYNTS IWFNSFLJ \FYJW X
developed regions and the Cooperation between and water saving for beautiful countryside construction.
Mountainous and Coastal Areas. During this process, For the project, Zhejiang has established a preferential
Zhejiang created a special integrated fund by combining wXHFQ XA"XYJR \ANYM T[JWFQQ wXHFQ UTQNH” UQF
wXHFQ JJUJSXJIX FSI HWJINY XZUUTW YpldnhihgQad pidjéct Namagemel. Y efang has also
assistance for poverty alleviation. Moreover, it also actively leveraged social capital by project funds, which
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JKKJHYN[JQ" FRUQNw JX YMJ JKKJHY X Mokntaingus i@l GoAs®al Areas project and innovative

In addition to the Income Doubling Project and cooperation approaches such as creating an “enclave
Five Strategies of Water Management, Zhejiang has also economy” for less-developed regions in coastal industrial
proposed the Action of Eliminating Economically Weak parks, Zhejiang effectively injected talents, technology,
Villages. This action aimed to stimulate the internal forces capital, and other resources into mountainous areas.
of economic growth by energizing the stock of rural land IMJ XUIJHNFQ w XHFQ KZSI MFX UQF”JI F IJRTSXYW
and collectively-owned rural assets in villages with less driving role in leading project construction and social
than 100,000 yuan of collective income. Simultaneously, capital investment throughout this process (Wang et al.,
by executing the upgraded Cooperation between 2020).

Box 5.2The “Enclave Economy” of Kaihua

As one of the 26 mountainous counties in Zhejiang, Kaihua County has always been the key recipient of the scal expenditure on
agriculture. Since 2002, Zhejiang has launched the Cooperation between Mountainous and Coastal Areas to support the sharing of re-
sources across regions. In the process, the government, enterprises, and social capital have been encouraged to promote the economi
and social development of the 26 counties. The Enclave Economy for Coordinated Growth is an important method for Cooperation be-
tween Mountainous and Coastal Areas. In 2019, Kaihua County and Tongxiang City reached an agreement on the Cooperation betweel
Mountainous and Coastal Areas enclave industrial park projects that increased rural residents’ income and collective income in Kaihua
by offering land conversion quotas for Tongxiang. The industrial park entrusted by Kaihua is operated by Tongxiang, and the operating
income will be used to eliminate 30 weak villages in Kaihua. The project is being implemented in two phases with a total investment
of 30 million yuan. It has adopted the Enclave Economy for Coordinated Growth mode, characterized by overall county planning, joint-
stock operation, and minimum dividend.

Thirty villages with a weak collective economy in Kaihua are being guided to share in the land indicators and funds. Backed by
new land policies such as land indicator adjustment across cities, land indicators of weak villages are transformed into collective income
The vitality of village development is stimb&afewdeds of space replacement. Presentiyhasmyridded the Puyuan
Group project, a completed city—village collective economic growth project, as a cooperation platform. This platform provides Kaihua
with pro ts of approximately 2.4 million yuan annually, increasing the collective income of 80,000 yuan for each weak village. As one
of the 30 weak villages in Kaihua, Hualian village won the rst income of 50,000 yuan from the Enclave Economy for Coordinated
Growth project at the end of 2019. Then, the fund was further used to develop the Qingshui sh breeding industry. The planned phase |
project of the Junlong Qingshui sh industrial park established a 15 Chinese-acre Qingshui sh farm, water diversion, roads, and other
supporting facilities. It is expected to achieve an annual output value of 600,000 yuan and increase the village’s collective income by
200,000 yuan upon completion. In addition, the phase Il project of the Qingshui sh farm has also been preliminarily planned. The
tourism projects such as road beauti cation, farmhouse improvement, Qingshui sh processing, and shing will be implemented se-
quentially.

Qingshui sh is a specialty of Kaihua. It was approved as a national agricultural geographical indication product by the Ministry
of Agriculture and Rural Affairs in 2020. Encouraged by the Enclave Economy for Coordinated Growth, the local government has also ir
vested considerable funds to support the development of the Qingshui sh industry in the past two years. In addition to Hualian village,
Youhao village is also a typical case. Through Kaihua’s investment promotion, Qinyang Agricultural Development Co., Ltd. settled in You
hao village, invested 5.8 million yuan, and transferred 40 Chinese acres of collective land in the village to build a Qinghsui sh breed-
ing base. The company also improved the village infrastructure and the living and ecological environments. In 2018, the Investment
Promotion Bureau of Kaihua County issued the implementation opinions on accelerating the development of the Kaihua Qingshui sh
industry. The opinions proposed the development goals of the Qingshui sh industry from 2018 to 2022. By 2022, the breeding area of
Qingshui sh will reach 3,000 Chinese acres, with 12,000 breeding pits and ponds and 10,000 employees. The breeding industry will
bring an additional 10,000 yuan of income for each household. As of July 2021, phase | of the Youhao village Qingshui sh breeding
base project has led to the construction of 2 thousand-square-meter shponds and 72 thirty-square-meter high-quality shponds. Addi-
tionally, nearly 3,000 kg of fry have been placed, and the construction of channels, drainage ditches, roads, and other infrastructure has
been completed.

The Enclave Economy for Coordinated Growth project supported by the local government has effectively promoted the growth of
the collective village economy, increased rural residents’ income, and played a key role in narrowing the urban-rural income gap.
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According to available statistics, Zhejiang has the ratio of its neighboring provinces like Jiangsu and
devoted over 245 billion yuan since 2015 into the Fujian.
Cooperation between Mountainous and Coastal Second, Zhejiang has attached immense
Areas, Income Doubling Project, Action of Eliminating NRUTWYFSHJ YT XZXYFNSFGQJ IJ[JQTURJSY NS NY
Economically Weak Villages, and other innovations system of agriculture support by highlighting inter-

NS NYX WXHFQ XAXYJR TK FLWNHZQY ZaglonalZboddingtion agdRriipBolvements in the rural
YMIJR FUUWT]NRFYJQ" MF[J GJJS NI&ing &hviRXmanK Zvefiahé Qunched the Green

transfers to the 26 mountainous counties. The amount Rural Revival Program in 2003, a decade before the

TK wXHFQ XZUUTWY KTW HTSXYWZH Y NnationWi8d @nplerdénation ¢f fe\BRaUtITLETIWryside

Cooperation between Mountainous and Coastal Areas Construction Program. In 2019, Zhejiang’s expenditure

is approximately 200 million yuan per year. Each year, on Cooperation between Mountainous and Coastal

Zhejiang also allocates 70 million yuan to the Action Areas, Action of Eliminating Economically Weak Villages,

of Eliminating Economically Weak Villages and more and the Green Rural Revival Program accounted for

than doubles the central government funds to develop 9.21%, 3.06%, and 7.18% of the total expenditure on

the “enclave economy.” Collectively considering the agriculture, forestry, and water affairs, respectively.

Green Rural Revival Program, Five Strategies of Water Finally, Zhejiang has actively leveraged social capital

Management, and other related projects, Zhejiang has YT WINSKTWHJ YMJ NRUFHY TK wXHFQ XZUUTWY T
cumulatively invested over 183 billion yuan of provincial In 2016, Zhejiang established a system of rural credit

WXHFQ KZSIX YT NRUWT[J YMJ WZWFQ UHAWHRFENHPQ GBHRWITERFSWXHFQ NS[JXYRJSY TK
Approximately 60 billion yuan has been invested NZFS .S ?MJONFSL NSOJHYJI RNQQNTS ~"ZF
in beautiful countryside construction, which further capital as guaranteed funds into the system, resulting in

leveraged 77 billion yuan of social investment. Another a balance that exceeded 3.29 billion yuan, which was 5.14

60 billion yuan has been allocated to the Five Strategies YNRJIJX YMJ wXHFQ JJUJSINYZWJ 9MNX XAXYJR MFX
of Water Management, with 4.5 billion yuan of special FQQJI[NFYJI YMJ WSFSHNFQ HTSXYWFNSYX TS FLW|I
investment to treat rural domestic sewage in 2017. rural development.

Compared to other provinces, Zhejiang’s

NSSTIFYNTSX NS YMJ wXHFQ X2XYJR T & BhNEItSion”ahd +€¢dMihendation

exhibit three noteworthy features. First, Zhejiang
MEX UWT[NIJI XYWTSL wXHFQ XZUUTW ¥in¥elth& teltyrM Hré @pékitg-dip, sustained growth

by mobilizing abundant local funds beyond central and structural improvements have been witnessed in

government transfers. From 2012 to 2020, the average (MNSFTX WXHFQ JJUJSINYZWJ TS FLWNHZQYZWJ &
FSSZFQ LWT\YM WFYJ TK FLWN HIZFHWEW FQMw XHFRTEING SASKXWIXX YMI wXHFQ XAXYJR \FX
5.47% in Zhejiang, higher than that of its GDP in the enriched, and funds were utilized more intensively,

same period. Relative to the other provinces, Zhejiang which yielded strong support for the Rural Revitalization

LIYX KIWIW WXHFQ YWFSXKJIJWX KTW FLgWWHEZQYZ WY WWRRNW A KRS YWSFRSLX MF[J WJI[JFQJ
government because of its developed agricultural and expenditure on agriculture has effectively narrowed the

rural sectors. However, Zhejiang has ensured full and urban—rural income gap, and the effect has been greater

stable investment in agriculture by devoting a large in the less-developed areas and during the last decade.

FRTZSY TK NYX UWT[NSHNFQ WXHFQ KZRKsFr WM NEXHUEDHIJUNS IXKIWRX¥IX FLWNHZQYZWFQ
of the special fund for poverty alleviation, Zhejiang's expenses and rural poverty alleviation exhibit larger

provincial investment was 3.26 times that of the central impacts than other spending categories. There are

LT[JWSRJISYTX wWXHFQ YWFSXKIWX T[JWWNRERFWNAIMNMNMWRYRIHMFSNXRX \MIWJIG” wXHFQ
TK UWT[NSHNFQ NS[JXYRJSY YT wXH FQarYoWsﬁi%W&ﬁ@@faﬂ“éﬁnﬂlaﬁMa%&hrM

YMFS YMFY NS UWT[NSHJX \NYM F MJFdéceWrdt@d\ i Risor Feall¥etibrt®@non-agricultural

transfers, such as Guizhou and Yunnan, where the ratio sectors, and closer integration between agriculture and

has remained below 1. Itis also 1.6 to 4 times higher than  other industries. As a province leading the achievements
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in narrowing the urban—rural income gap, Zhejiang has rural areas. However, Zhejiang’s success depends on
adopted a series of innovations such as the Cooperation its developed agricultural sector and a more advanced
between Mountainous and Coastal Areas and the Green marketization process. Thus, for less-developed and

TZWFQ 7J[N[FQ 5WTLWFR NS NYX wXHFRFXOTW IRVFK S UWNHZINZIWFWJIFX wWXHFQ UTQNHN!
XZUUTWY (TRUFWJI YT TYMJW UWT][N Stehdthed Mel IDRhageS bétvean ¥kl Rugal Revitalization

system has exhibited three key features, including more Strategy and food security and poverty alleviation. It

local funds in addition to the central government’s is also important to innovate the funding pattern for

expenditure, greater expenditure directed toward FLWNHZQYZWFQ XZUUTWY G” JXYFGQNXMNSL IN[J

sustainable growth, and effective leverage of social QJ[JWFLJI GM YMJ wXHFQ X~AXYJR

capital. +NSFQQ" YMJ wXHFQ X~AXYJR KTW FLWNHZQY2Z\
Presently, reducing the urban—rural income gap is coordinate with other agricultural and rural development

still the top priority for achieving the goal of common policies to jointly promote integrated urban—rural

UWTXUJWNY” "7 FSFQA_NSL (MNSF FS Ild¥dlop@ent Bhie ExdpiwcdlHes@ts have shown that

systems of agriculture support, this study proposes the WXHFQ JJUJSINYZWJ TS FLWNHZQYZWJ HFS SFWWT

following policy recommendations for China to further rural income gap by promoting the reallocation of rural

promote the income equalization of urban and rural labor to non-agricultural industries and enhancing the

residents in the future. integration between agriculture and non-agricultural
First, China should further improve the expenditure industries. Therefore, local governments should further

structure and spatial distribution of the central strengthen the county economy to promote industrial

LT[ JWSRJISYTX wWXHFQ JJUJSINYZWJ T Srefocatiod Mot yaztdl dndri8ban areas, thereby
NSHWJFXJ YMJ FHHZWFH”" FSI JKWHNJSHHTR IWKAHYANGS U WVOANWHRNQ XQFGTW WIFQQTHFYNTS &

This study shows that the effect on the urban—rural institution to address the citizenship issues of rural

NSHTRJ LFU TK wXHFQ JJUJSINYZWJ T &igrant¥ ShEud@sZba/ dreatedKt Support rural migrants

based on the structure and allocation of expenses. in cities. Moreover, China must completely eliminate

Therefore, less-developed areas and important GFWWNIWX YT ZWGFSQWZWFQ KFHYTW xT\X YT NS
agricultural production areas in central and western FSI UMAXNHFQ HFUNYFQ NSKTWRFYNTS FSI IFYF
China should receive attention during the allocation areas. The rural industry layout should be improved upon

TK YMJ HISYWFQ LT[IJWSRJSYTX wXHF @y dompleSrg\irral ivduisti& chains and enhancing the

agriculture. Meanwhile, the central government’s quality of the food processing industry, which serves as a

expenses should preferentially be invested in key key strategy for rural industrial integration. Furthermore, it

domains such as agricultural production, agricultural and is necessary to continuously ameliorate the environment

rural construction, and poverty alleviation. In addition, a for innovation and entrepreneurship in rural areas,

redistribution system with reward and punishment must promote the development of new industries with new

be explored to establish a supervisory mechanism for formats by increasing investment in technologies like

JKKIJHYN[J wWXHFQ YWFSXKJWX GFXJI Tdgitxlikbfod, knd idrd@dthe htegiatdEdevelopment

use. of urban and rural industries.

Second, China should encourage local
LT[JWSRJISYX YT YFNQTW YMJ wXHFQ RefEr¥ntes TK FLWNHZQYZWJ
XZUUTWY YT wY YMJ QTHFQ HTSYJ]Y Gxhdérdda,E2005U QpEMidsSdndvndguality in Devel-
dimensions of agriculture in the rural areas. Zhejiang's oping Countries: A Review of Theory and Recent
experience shows that expenditure on sustainable rural Evidence”. World development 33(7): 1045-1063.

1J[JQTURJISY FSI IN[JWXNwJII XTZWHJX Brakcl\Fs%%? ‘Rina’y Uy Adjustment from the

ncome_Distribution Perspective”. Chlna Finance and
HTZQI XNLSNwWHFSYQ” NRUWT[J YMJ \JQKEconomlgRevyllgvy\é(Flgly}{OJXNl SYX

Therefore, developed areas should invest more in Baymul, C., Sen, K. 2019. “Kuznets Revisited: What Do
sustainable rural development and enhance coordinated We Know about the Relationship between Structural
economic and ecological growth between urban and Transformation and Inequality?”. Asian Development
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Chapter 6

Reforming China’s Domestic
Agricultural Support under the
International Trade Framework
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Key Findings XZUUTWYJI YT F UWNHJ X TTW ITJIJX STY SJHJ?> XFWN
effective returns on grain cultivation. At the same time,

z As China becomes increasingly connected to policy-oriented agricultural insurance, depending on

international markets, it's domestic agricultural support the institutional design approach, is not always a natural

and protection policies face new challenges. On the one “green box” measure; operation of income insurance is

hand, China must effectively bridge competitiveness more likely than full-cost insurance to be regarded as a

LFUX FSI WJIZHJ YMJ NSx Z] TK VSTS JygendoxNre@sseF LWNHZQYZWFQ

imports; on the other hand, it must address escalating z The simulation results of optimization schemes to

pressure from international trade disputes and the adapt China’s domestic agricultural support policies to

constraints of international rules. the constraints of trade rules show that the economic

z Since 2016, China has been exploring the construction welfare of grain farmers will be largely unaffected if the

of a new agricultural support and protection policy minimum purchase price for rice and wheat is lowered

system, by gradually reducing the minimum purchase to the cost of production and is accompanied by the

price for grains and phasing out the minimum price NRUQJRJISYFYNTS TK KZQQ HTXY NSXZWFSHJ \MN(

policies — which are considered to have “amber box” TK w XHFQ XUJSINSL \NQQ NSHWJFXJ XNLSNw 4FSY

attributes — and exploring a policy-oriented agricultural UWTIZHJ ST XNLSNwHFSY HMFSLJX NS ITRJX NH L

insurance system with “green box” attributes. production and import volume, assuming domestic grain

z The practical exploration of China’s agricultural consumption will remain relatively stable.

support policies that reduce amber box measures and
increase green box measures presents new challenges.
This is highlighted by the fact that the shift of minimum
purchase prices for rice and wheat from market-

$Y*/" "/% (-0#"- '00% 10-*$: 36§




Policy recommendations

z Promotion of agricultural support policies that reduce
“amber box” measures and increase “green box” ones
should be continued, and the grain minimum purchase
price should be gradually reduced to the cost of growing
grain to return the minimum purchase price policy to

security, efforts must be made to build a competitive
domestic food production and supply system.

z While building on existing system of international
rules system and domestic realities, China needs to
participate actively in the negotiation and formulation of
international rules and to promote WTO reform and the
reshaping of international rules. The inequities between

NYX KZSHYNTS TK UWNHJ x TTW &Y Y MUTRFues for NeRelopadzaQd@emesioRing countries

insurance for rice and wheat should be implemented as
a complementary policy and its design optimized as a
policy-oriented agricultural insurance subsidy that can be
treated as a “green box” measure.

z China needs to adapt its domestic agricultural support
policies to the constraints of trade rules and reorient its
agricultural support policies and national food security
objectives in line with its domestic development needs.
In the process of shifting from an emphasis on immediate

regarding domestic agricultural support should be

WIHYNw JI NS XZGXJVZJSY SIJLTYNFYNTSX &Y YMJ

China should play a role in issues such as public reserves
for food security and agricultural trade to help create a
stable and sound new international order.

MNLM KTTI UWTIZHYNTS FSI XJQK XZKw HNJSH” YT YMJ UZWXZNY TK

sustainable agricultural development and long-term food
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6.1Introduction

Ensuring high grain production and a high self-

6.2 Current pressure for adjustment-of do
mestic agricultural support policies

XZKWHNJISH”A WFYJ MFX QTSL GJJS Y M Fath&rd RéoWes flofh graibl prddilidtionkn China

China’s agricultural policy, and the focus of its regulatory
objectives and domestic agricultural support policies.
The grain price support policy has been among the
important and effective policy tools in China’s agricultural
policy system over the past decade. However, as the
integration of domestic and international markets has
deepened in recent years, the pressure for “non-essential

have risen continually since 2004. Grain price trends
have generally remained stable and upward, with the
domestic agricultural support system, particularly the
minimum purchase price, playing an important role.
However, China’s domestic agricultural support and
protection policies are now facing new challenges as
China becomes increasingly connected to international

NRUTWYXW TK LWFNS MFX NSYJSXNwJharRdtsJOH Wehbhiedhahd, Chink\Wist Bfedivel Bridge

has not only posed certain challenges to the effective
operation of the domestic grain market, but has also left
room for other countries to question, or even sue, China
for distorting the international market. In order to adjust
and improve its “amber box” measures and expand the
application of “green box” measures, China has been
implementing a series of initiatives since 2016 to explore
the construction of a new grain production support policy
system. These pilots include “market-oriented purchase”
plus “direct subsidies” under its corn policy; adjusting the
minimum purchase price policy for rice and wheat; and
transforming and upgrading policy-oriented agricultural
insurance. As the world’s most populous developing
country, the current exploration of China’s agricultural
support policies, while adapting to international rules,
including whether they can safeguard the interests of
domestic farmers and balance grain supply and demand
and what adjustments and improvements will be needed
in the future are important issues that deserve an in-
depth analysis.

Based on an in-depth analysis of the current
pressure on domestic agricultural support policies, the
exploration of policy practices, and potential challenges
in reducing “amber box” measures and increasing
“green box” measures in China, this chapter adopts a
simulation approach to investigate the economic effects
of China’s possible future agricultural support schemes,
with the goal of informing the construction of a new
agricultural support and protection policy system that is
both appropriate for the national context and in line with

international rules.

$)*/" "/% (-0#"- '00% 10-*$: 3&1035

GFXNH HTRUJYNYN[JSJXX LFUX FSI HTSXYWFNS YN\
“non-essential” agricultural imports; on the other hand,
it must deal with escalating pressure from international

trade disputes and the constraints of international rules.

6.2.1 Price differentiabi-dfivenrimpprtradelhitsits
domestic:graimsupphhanddemand Balatmece

Domestic labor costs for grain cultivation, land
costs, and other production factor costs continue to rise
in China as a result of industrialization, urbanization,
and changes in rural demographics. China’s production
costs for bulk agricultural products have increasingly
approached those of Japan and South Korea, while the
cost gap has widened with major exporters such as the
United States, Canada, and Australia (Ni et al., 2018).
The government’s minimum purchase price for major
domestic agricultural products has been continuously
NSHWJIFXJI YT JSXZWJ UWTWYFGNQNY”™ FSI RFENSYH
incentive to engage in agricultural production in the
face of rising costs. This has driven up equilibrium prices
in China’s domestic grain market, with domestic and
international agricultural prices moving in opposite
directions, triggering a serious price inversion between
the two. Figure 6-1 shows that the domestic prices
of China’s three main grains, that is rice, wheat, and
corn, have been increasing rapidly since 2009, and are
consistently higher than international prices. Domestic
prices reached US$398.6 per metric ton for rice,
US$330.9 per ton for wheat, and US$334.9 per ton for
corn in 2020, putting them 19.1, 78.3 and 102.2 percent,

respectively, above international prices.




Figure 6-Annual Price Trends for Three Main Grains from 2001 to 2020
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International prices are based on data from the International Monetary Fund (IMF) database (https://www.imf.org/en/Research/commodity- prices).

In this context, imports driven by the price of Agriculture and Rural Affairs (2017). The trend of rising
QFGTW FSI QFSI HTXYX NS (MNSF \NQQ GJ INKwWHZ

and price inversions determined by cost inversions

differential have become the norm and over-importation
has become increasingly problematic; that is, “non-

essential” imports of grains—meaning imports exceeding may become the norm in the future. This means that,

the gap between domestic production and demand—
have been increasing dramatically. As shown in Figure
6-2, China’s imports of grains, including soybeans, grew
rapidly between 2001 and 2020, from 17.38 to 142.55

as China’s opening to the outside world deepens, the
pressure from price differential-driven grain imports
will continue unabated. Increased imports may bring
both greater pressure and impact on the regulation

RNQQONTS YTSX FS NSHWJFXJ TK FGT %¥agricultubaRrdde dMd thé HeVdioBrhent of related

an average annual growth rate of 11.7 percent. Over
this period, the ratio of imports to domestic production
increased from 3.8 to 21.3 percent. More than half of
China’s food imports from 2012 through 2015 were
“non-essential” imports, according to the estimates of
the Agricultural Trade Promotion Center of the Ministry

B3FGPSNJOH $1JOBT %PNFTUJD "HSJDVMUVSBM 4VQQPSU VOEFS Ul

domestic industries, and greater impact on farmers’
employment and income growth. Thus, China, faced
with the impact of growing “non-essential” imports on
the domestic grain supply and demand balance, needs
to further adjust and optimize its domestic agricultural

support policies.




Figure 6-2rends in China’s Grain Production, Imports, Consumption, and Import-to-production Ratio from 2001 to 2020
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6.2.2 The impoarttpricescediiggeddcesd¢hgie  competitive pressure on the domestic grain market
incentilve to grovwvgrairi s swhié éncreas

Agithehe  has lowered returns for farmers and seriously reduced

fiscal burdkm their production incentives. As shown in Figure 6-3, the
average growth in sales prices of rice, wheat, and corn
The suppressing effect of low-priced global grain in China has gradually slowed since 2011 and began to
imports on domestic prices is becoming increasingly YWJSI IT\S\FWI NS OMJ SJY UWTwY UJW YTS TK
XNLSNwWHFSY FX ITRIJIXYNH FSI KTWJN Ltﬁ}eélg&\émé'la}febt&[wdﬂ'i\fﬂﬂﬁg prices and rising
gradually becomes the norm; moreover, the ceiling costs fell sharply after peaking in 2011, turned negative
effect of import prices is increasing. This increased from 2016 and decreased further to -62 yuan per ton in

Figure 6-Average Cost-benefit of Three Types of Grain in China from 2001 to 2020
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2019, before returning to positive values in 2020.

In addition, the ceiling created by import prices
has deprived the policy-oriented market purchase price
measures by creating an environment characterized by

“low absorption and high dumping, throughput reserves,

the past decade. The stock-to-consumption ratio has
long been well above the internationally warning line
of 17 to 18 percent, with wheat reaching nearly 120
percent and corn still over 70 percent despite a decline
after the removal of the temporary storage policy.

XYFGNQN_NSL YMJ REWPJY FSI UQF”N Biesé& ahbWalds broudhit whout ByQhimsuppoért and

the price differential between domestic and international
prices continues to widen. As a result, the minimum
purchase price is no longer the market “minimum price”
and temporary storage has become “not temporary,”

in some cases creating a so-called policy market for
grains, marked by a set of anomalies such as “storage
on the side, import on the side” and “foreign goods into
the market, national goods into the warehouse” (Zhu,
2017; Ni et al., 2018). As shown in Figure 6-4, China’s
stock of rice, wheat, and corn has grown rapidly over

procurement policies have put enormous pressure on the

upstream and downstream value chains and the entire

INXYWNGZYNTS HMFNS FX \JQQ FX NRUTXNSL F M
burden on the government. The question of how to

safeguard farmers’ employment and income growth

\MNQJ WJIIZHNSL YMJ LT[JWSRJSYTX WSFSHNFQ GZ
face of the domestic price impact of large-scale imports

of low-priced foreign grain has led to new pressure for

the reform of domestic support and subsidies for grain

production.

Figure 6-4lrends in Closing Stocks and Stock-to-consumption Ratios of Three Types of
Grain in China from 2001 to 2020
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6.2.3 Dispute andl litigationrpressyrescaenn-
strain the optionssforrdomestiti agrcidtltatal

supporttpolitiess

The characteristics of China’s resource endowment,
namely a large population and a small land area,
inherently put China’s agricultural production at a
competitive disadvantage compared with major
exporting countries with abundant land resources, and
make it essential to support agricultural production.
-T\J[JIW
commitments at its accession to the WTO, leaving limited
room for domestic agricultural support policies. China
pledged to reach zero aggregate measures of support
after accession to the WTO, capped the “amber box”

dispute litigation against China’s agriculture sector is

increasing every year; second, the range of causes and

species involved is expanding; and third, the scale of

industries affected by litigation is expanding (Zhu et al.,

2021). According to statistics on the WTO website (see

Table 6-1), the number of agricultural dispute cases in

which China was a respondent from 2016 to 2021 has

GJJS FX RFS” FX XN] \MNHM XNLSNwWwHFSYQ" RTWJ
the prior frequency of suits against China’s agriculture

sector and the frequency of suits against other countries’

(MNSF RFIJ XNLSNwWHFSY FLW Kgfculusez§¢tdrs during the same period. Thought

must be given to how to reform and improve the existing
domestic food support policy system and to actively
designing domestic agricultural policies in alignment

with international rules in the future, so that policies

RIFXZWJIX KTW XUJHNwH FSI STS XU JHbanhelp kEaviRRthUOhmalsAedbd seckrlty needs and

! which

8.5 percent of the gross agricultural output value,
is below the 10 percent standard for developing-country
members, and gave up the right to use the “development
box” tailored for developing countries. With the change
in national agricultural policy to “give more and take

less” after 2004, China’s “amber box” expenditure has

the requirements of international rules, and thus avoid
unnecessary international disputes and pressure from

international public opinion.

6.3 Practical exploration and possible chal
lenges to China’s agricultural support poli

NSHWJFXJI FHHTWINSL YT YMJ <94 FL\%‘% Ztﬂéf%lzd%cseT;YMﬁé:rYBId')?, measures and

FSI YMJ VFRGJIJW GT]W XZUUTWY WFYJ.KT

of rice and wheat has approached the de minimis level at

UJWHJSY .S 8JUYJRGJIW YMJ
a lawsuit with the WTO Dispute Settlement Body (case
DS511) on the grounds that China’s domestic support for
rice, wheat, and corn producers exceeded its accession
commitments. In late February 2019, the WTO panel
issued a review report ruling against China. *

In addition to domestic subsidy policies, China’s
other agricultural policies are also facing growing
pressure from international rules and challenges in

international disputes. First, the frequency of international

*According to the WTO Agreement on Agriculture, agricultural domestic
support policies are divided into “green box”, “amber box,” and “blue box".
“Green box” measures, which have the least or minimally distorting effects
on agricultural production and trade, can be exempted from reduction
commitments; “amber box” measures are deemed to have the most
distorting effects on agricultural production and trade; and “blue box”
measures, which are direct payments under a production limiting program,
have limited distorting effects with unlimited supporting level.

*WTO panel issued a report in favor of the U.S., noting that China’s market
price support for wheat and rice from 2012 to 2015 exceeded the de

W XUJHNwH ltJ)WT,JZHYX
INcrease green pox" measures

: S&l\r(\alsl a%%ﬁ%r%?%&%%& |has shifted to a new

stage of high-level development, with an emphasis

on institutional opening as it enters the 14th Five-Year
Plan period. Adaptation to international trade rules has
become an important issue that must be considered in
the transformation of China’s agricultural support and
protection policies. China has conducted a series of
pilots and adjustments to the agricultural support and
protection policy system in recent years, with policy
guidelines for reducing “amber box” and increasing
“green box” measures. However, the country still faces
new pressures and challenges from open market
competition and international rules, and the adjustment
process needs to be further optimized.

6.3.1 Practical explorationnofiagejcuttliratasupp-
port: palicyyadiiisttmeatiniChinaa

China’s agricultural support policies were formulated

RNSNRNX QNRNYX KTW XUJHNwH FLWNHZQYZWFQ Hawa'TrﬁbT‘é\ﬁ%ﬁi%&ﬁ]'ré‘éf)f)ﬁsé'\fé\‘éﬁaﬁ@é&ﬁﬂﬂ)hesﬂc

its binding commitments under Articles 3.2 and 6.3 of the Agreement on
Agriculture.

$)*/" "/% (-0#"- '00% 10-*$: 3&1035

agricultural and general economic development.




Table 6-List of Cases Involving WTO Dispute Settlement Related to China’s Agriculture Sector

Case Code

Initiation Initiating Litigation Species
Year State involved

Cause of action

DS511 2016 USA

Wheat, rice
and corn

The U.S. submitted a request to the WTO for con-
sultations on the grounds that China’s domestic
support for agricultural products such as wheat,
rice and corn exceeds China’'s WTO accession
commitments.

DS517 2016 USA

Wheat, rice
and corn

The U.S. required China to consult with it regard-
ing the administration of its tariff quotas, alleging
that China’s administration of tariff quotas for ag-
ricultural products such as wheat, rice and corn is
inconsistent with its WTO accession commitments
and violates the relevant provisions of the GATT
1994.

DS568 2018 Brazil Sugar

Brazil requested consultations with China on: (i)
China’s safeguard measures on sugar imports; (ii)
China'’s tariff quota management for sugar; and (iii)
China’s import licensing system for out-of-quota
sugar imports.

Canada requested consultations with China on: (i)
measures to suspend imports of oilseeds from two

DS589 2019 Canada Oilseeds Canadian companies, and (ii) measures to conduct

enhanced inspections of all imports of oilseeds
from Canada.

DS598 2020 Australia Barley

Australia has requested consultations with Chi-
na on certain measures to impose anti-dumping
duties and countervailing duties on barley imports
from Australia.

DS602 2021 Australia Wine

Australia has requested consultations with China
on anti-dumping and countervailing measures on
imports of bottled wine from Australia in contain-
ers of 2 liters or less.

Alignment with international practices was not a major
consideration, nor was any friction caused in international
economic activities. However, with the conclusion of the
transition period associated with China’s accession to the
WTO, agricultural policymaking is no longer exclusively
a domestic matter, as it became necessary to consider
international laws, practices, and China’s international
commitments. China initiated a new round of structural
reforms on the supply side of agriculture beginning

in 2016, gradually reducing distortions to agricultural
production and trade caused by price support policies
with “amber box” attributes and exploring a policy-based
agricultural insurance system with “green box” attributes
in order to comply with WTO rules and increase the

VZFQNY”™ FSI JKWHNJSH”A TK (MNSFTX FLWNHZQYZW

(1) Reducing “amber box” measures: Fine-tuning
the minimum purchase price policy

China’s minimum purchase price policy is the result
of market-oriented reform, providing an important policy
tool to ensure that the basic interests of grain farmers
YMWTZLM F UWNHJ xTTW FKYJW YMJ XYFYJ KZQQ*"
domestic grain purchase and sale markets (Ni, 2019).
China began to implement a minimum purchase price
policy for rice and wheat in 2004. * The minimum

*China has had a minimum purchase price policy for rice in the main
production areas since 2004, while the minimum purchase price policy for
wheat was implemented in 2006.
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purchase price policy did not receive much attention
initially. However, as producer prices in other major grain-
exporting countries remained fairly stable, China’s cost-
based policy purchase price increased as its domestic
agricultural production costs rose (Ye, 2020), leading

to larger subsidy amounts for China’s grain farmers. On
YMJ TSJ MFSI
burden; and on the other, the minimum purchase price
policy has become the target of accusations from other
countries, that have questioned and even sued China

for distorting international markets by obstructing other
countries’ export opportunities.

China began to deepen structural reform on the
supply side of agriculture and to actively increase the
minimum purchase price policy for rice and wheat under
the combined challenges of open market competition
and international rules. In light of the importance
of rice and wheat to the food supply, China did not
abolish the minimum purchase price policy, given its
intent to safeguard national food security, but instead
made experimental adjustments to the purchase price,
purchase volume, and other parameters within the
framework of WTO rules. “As shown in Figure 6-5, China
stopped raising the minimum purchase price of rice
and wheat in 2015, dropped the minimum purchase

UWNHJ TK JFWQ" LWFNSJI WNHJ KTW
and began to lower the minimum purchase price of

rice and wheat dramatically in 2018. In 2019, after the
WTO issued its ruling on the US suit against China for
agricultural support policies (case DS511), China, in line
with the principle of respecting WTO rules, assessed
the Panel report and actively made adjustments within
the regulatory framework. China has also changed the
total purchase volume under the minimum purchase
price policy for rice and wheat, moving from unlimited
purchase to limited purchase in 2020. * This sequence
TK FHYNTSX NY XMTZQI GJ STYJI
comply with its international commitments and actively

“*According to the text of the WTO Agreement on Agriculture, regarding the
HFQHZQFYNTS TK 258 RFWPJY UWNHJ XZUUTWY
+*75 > 6

YMJ w]JI J]JYIWSFQ WIJKIJWJISHJ UWNHJ FSI 6 NX YMJ "NJQI YM

applicable administered price. In China, two possible options to reduce the
“amber box” support level of MPS are to reduce the acquisition price and to
limit the total amount of acquisitions, as detailed in Wang et al. (2020).

® In 2020, China limited the total minimum purchase of rice to 50 million
tons (20 million tons for indica rice and 30 million tons for japonica rice) and
the total minimum purchase of wheat to 37 million tons.

$)*/" "/% (-0#"- '00% 10-*$: 3&1035

YMNX MFX NSHWJFXJI YMJ LT[

WIXJIHY

reduce its “amber box” price support policies.

(2) Increasing “green box” measures: Exploring

policy-oriented agricultural insurance

China should implement “green box” food support
policies that are not limited by the total amount of
subsidy funj:i\sNinSoFEdjerSt(\){%_ugp%t)i(til?:ng-term goal of
building a hew domestic support and protection policy
system that is both appropriate to national conditions
and compliant with international rules. Agricultural
insurance, a relatively new agricultural policy tool most
commonly adopted by developed countries, involves
government subsidies and is usually considered a “green
box” measure (Roberts, 2005; Mahul and Stutley, 2010).
In addition to supporting WTO compliance, promoting
agricultural insurance could facilitate the transition of
government support for agricultural production from
price support policies and direct subsidies to risk
management, adding a new lever for guaranteeing food
security and safeguarding farmers’ interests, and thus is
highly valued by China.

The No. 1 Central Document has provided
important instructions to expand full-cost insurance and
an income insurance system every year since 2016. In
2018, the Ministry of Finance, the Ministry of Agriculture
\?r'{/cli JRuvrva\IA,/A;f(a\i(rsYa&d Fi[r]]e %BSIRC jointly issued the
Notice on the Piloting of Full-Cost Insurance and Income
Insurance for the Three Major Food Crops to explore
full-cost insurance and income insurance for rice, wheat,
and corn through a pilot in 24 large grain-producing
counties in six provinces from 2018 to 2020 (see Table
6-2 for the difference between full-cost insurance and
income insurance). When the initial pilot expired, the
Central Rural Work Conference in 2020 and the No. 1
Central Document in 2021 clearly emphasized the need
to continue expanding its scope. Premier Li Kegiang,
presidin Zvl\c/ler '\?ré ?:x_legéjti\jel(nﬂ(e_?t\i/r\}%of \t(h_le State Council
on June 18, 2021, decided to expand the implementation
of full-cost insurance and income insurance for grains
in 13 grain producing provinces. With the further

2opeiiy 'oF BRIR&S ddrictifufe Sectof &dll-cost insurance

\MJIWJ &&5 WIJUWJIXJISYX YMJ FUUQNJI FIRNSNXYJWJI UWNHJ

. +*75 NX
and Income insurance can be exPected to play an
FY VZFQNwJX KTW YMJ

increasingly important role in the process of building
a WTO-compliant agricultural support and protection

policy system in China.




Figure 6-9rends in the Minimum Purchase Price for Rice and wheat in China (2004-2020)
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Source: Compiled and produced by the authors based on content released by the National Development and Reform Commission.

Table 6-Zhe Main Differences Between Cost Insurance and Income Insurance for
Agricultural Products Piloted in China

Materialized cost
insurance

Full-cost insurance

Income insurance

Coverage Level

Coverage for material
and service costs

The insurance amount covers the total cost of
agricultural production such as material and
service costs, labor costs, land costs, etc.

The insurance amount
covers the value of agri-
cultural production

Insurance Liabili
Y etc.

Yield losses caused by natural disasters, major pests and accidents,

ITXX TK NSHTRJ-1ZJ YT xZH
tuations in prices and yields
of agricultural products

Note: +WTR YMJ YJ]Y TK YMJ <94 &LWJJRJSY TS &LWNHZQYZWJ

FQYMTZLM FLWNHZQYZWFQ NSXZWFSHJ NX HQFXXNw

YT\FWI YMJ YTYFQ FRTZSY TK XZGXNINJX NY SJJIX YT RJJY F XIWNJIX TK XYWNHY FSI VZFSYNwJlI UWJHTSINYNTSX FS
HTWWJIXUTSINSL HWNYJWNF RF» XYNQQ GJ HQFXXNwJI FX VFRGJIJW GT]W RIJFXZWJX

6.3.2 Potential| cliallengessinrthiesprocessob ex:-
pleningyChinaessagyicaltiiraksspperb palicieses

(aks

The recent exploration of China’s agricultural support

policy adjustment is an important guide for building a

new system that is adapted to WTO rules. However, these
explorations may still face considerable domestic and
NSYJWSFYNTSFQ UWJXXZWJ FX F WJX
open market competition and stricter international rules.
China must continue to optimize its agricultural support
policy system while taking into consideration its national
agricultural situation and the reality that agricultural

opening will continue.

(1) Possible problems with the adjusted
minimum purchase price policy

First, farmers’ income from grain cultivation may not

B3FGPSNJOH $1JOBT

be guaranteed under the adjusted minimum purchase
price policy. To begin with, the minimum purchase
price of grain is determined based on the principle of
VUWTIZHYNTS HTXY UQZX WIJFXTSFGQJ UWTwYW T
cost plus basic income” in China, which is actually the
minimum price that guarantees the most basic interests
of grain growers. However, as China’s minimum purchase
2SS PR RLERA RIS e yfeopng
market-based reforms on a trial basis since 2015, the
RNSNRZR UZWHMFXJ UWNHJ \FX XNLSNwWHFSYQ"* W
in 2018 at the same time that the cost domestic grain
cultivation was rising. As a result, the cost of domestic
grain cultivation has approached or even exceeded
the minimum purchase price in some years, adversely
affecting the goal of the minimum purchase price, which
is to protect farmers’ basic income and guarantee grain
security. In other words, when grain prices fall, it may not

%PNFTUJD "HSJDVMUVSBM 4VQQPSU VOEFS UI




be possible to avoid the resulting income loss for grain
farmers even if the minimum purchase price policy is
activated. In addition, although the total acquisitions by
volume under China’s current minimum purchase price
policy could meet the grain farmers’ demand for grain

sales under current conditions, it is worth considering

box” policies only under strict conditions. The WTO
rules not only draw quantitative distinctions between
insurance compensation conditions and compensation
amounts for full-cost insurance and income insurance
subsidies that can be regarded as “green box” policies,
but also differentiate between the insurance objects

\MIYMIW YMNX FRTZSY \TZQI GJ XZKw Hdfthe30: NKprbVigtahXeqiirels fuleBdt iSsurance to

prices fall sharply, and thus whether total acquisitions
should be increased or the groups or varieties of
acquisitions should be restricted on the basis of limited
acquisitions.

Second, minimum purchase price policy
adjustments may still face international challenges under
trade rules for domestic agricultural support. The WTO
Dispute Settlement Body ruling in case DS511 upheld
the United States claim regarding the calculation of the
subsidy level for China’s minimum purchase price policy
in 2019. This ruling was extremely disadvantageous for
China, as it “locked-in” the scope for future adjustments
of the minimum purchase price policy. Given that the
minimum purchase price cannot be raised in tandem
with the rising cost of producing grain nor can it be
XNLSNWHFSYQ" WJIZHJI
the total amount of purchases. It should be noted that
such an adjusted level of subsidies for China’s minimum
purchase price policy is in line with China’s international
commitments, but unfortunately, the United States did
not recognize China’s reform measures and once again

resorted to arbitration. °

(2) Possible problems for the piloted policy
agricultural insurance

First, agricultural insurance subsidies are not ipso

facto “green box” measures, and income insurance is

RTWJ QNPJQ” YT GJ HQFXXNwJI FX FS V

than full-cost insurance. According to the relevant
provisions of the WTO Agreement on Agriculture,
agricultural insurance subsidies can only be considered
as “green box” measures if they meet strict preconditions.
In theory, through reasonable mechanism design, both
government subsidies for full-cost insurance and income
insurance may be considered as “green box” policies

not counted toward the total amount of subsidies. But in
practice, subsidies for income insurance qualify as “green

®For detailed information, see the WTO website https://www.wto.org/
english/tratop_e/dispu_e/cases_e/ds511_e.htm.
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GJ YNJI YT F XUJHNwH HWTU
RZXY GJ IJHTZUQJI YT F XUJHNwH HWTU N J
of any such payments shall relate solely to income; it

shall not relate to the type or volume of production

(including livestock units) undertaken by the producer.”

While the full-cost insurance for staple grains piloted in

China generally meets the standards and conditions of a

“green box” measure, the piloted corn income insurance

is limited to the type of production, thus the subsidies

provided by the government are likely to be considered

F UWTIZHY XUJHNwH VFRGJW GT]W UTQNH”?

Based on the existing price support policies for rice and

?MZ

wheat, China would face challenges under WTO rules if
it implements further subsidies for agricultural income

insurance.

(MNSF MFX GJL Z Secoid,xhei¢ iQad BdriaX banBeen income

insurance and minimum purchase price policy in terms
of the price insured function. Income insurance, an
advanced form of agricultural insurance that can “protect
prices and income,” can protect against the risk of natural
disasters in agricultural production as a cost insurance
and protect against the risk of market changes. However,
China continues to implement the minimum purchase
price policy in the main grain-producing provinces,
and the market risk faced by rice and wheat producers
remains relatively limited as long as the market price is
un%eg;icralr\l]e\(/jvbyethre wnlgljn'l g(ugcc\??e price. In other
words, if China imp]ements income insurance for rice
and wheat, it is possible that the minimum price support
will prevent falling prices from reducing farmers’ income
enough to trigger the payment of compensation; that
is, the “price insurance function” will not be activated,
and income insurance will not play its potential role in
reducing income risk from market changes. While the
minimum purchase price policy remains in use, the
preferable option for China is probably to implement
full-cost insurance for rice and wheat.

Based on the above analysis, it is clear that the
practical exploration of China’s agricultural support

\MIWIFX NSHTRJ NS.
VIM



policy for reducing “amber box” and increasing “green
box” measures has had some achievements and
provided valuable experience for further transformation
and upgrading, but still faces substantial challenges
from both import competition and international rules.

On the one hand, the minimum purchase price policy, as
an important tool to guarantee domestic grains security,
should not be abolished for the time being, but does

need to be further adjusted and improved to resume

that the interests of grain farmers are not compromised,

YMFY wXHFQ XUJSINSL WIRFNSX JKwHNJSY FSI YN

domestic food supply and demand balance system does
not suffer major shocks. To examine the possible options

for the grain support policies discussed above, this

HMFUYJW HTSXNIJWX KTZW XUJHNwH XNRZQFYNTS

rice and wheat. These are used to explore the economic
impacts of the possible transformation scenarios for

China’s agricultural support policies that result from

NYX UWNHJ xTTW KZSHYNTS TS YMJ Theludiig ‘amb& boX¥ n¥ddliieZaDd idcveédsng ‘green

insurance, as a market-based risk management tool,
will play an important role in the construction of China’s

new agricultural support policies. It is worth noting that

box’ ones.” These scenarios project the possible impacts
of the adjustment of the minimum purchase price

policy for rice and wheat and the implementation of

YMIWJI NX F XNLSNwHFSY INKKJWJSH J tiheSgiicultlkél fnsukaqel yoticysoh Yartha S’ welfare,

YMJI Y\T RIFXZWJIX HQFXXNwJI FX VLWILIFIOWISRIBYY MI HFHZAD QBHIXINY ZWJ JKWHNJSH”?

insurance subsidy and the income insurance subsidy.
From the perspective of adapting to WTO domestic
support rules, since the minimum purchase price policy

for rice and wheat occupies the “amber box” support

to support selection of the optimal agricultural support
policies that can both comply with international rules and
take into account domestic realities.

XUFHJ KTW RTXY TK YMJ XUJHNwH UW&MWHSiMulatid

provide government subsidies to rice and wheat through
TUIWFGQJ KZQQ HTXY NSXZWFSHJ
“green box” measure. In addition, from the perspective
of farmers’ demand, rice and wheat producers are

more willing to take out natural disaster risk insurance
under the protection of the minimum purchase price

policy. The coverage amount of full-cost insurance is

cat

\ M QdrditieNny the@iactidaNewpldraioh dF China’s

agricultural support policy for “reducing ‘amber box’
measures and increasing ‘green box’ ones” and the
subsequent challenges that may be faced, this chapter
sets up four policy adjustment simulation scenarios

for rice and wheat based on the comprehensive

FOXT XNLSNwWHFSYQ” MNLMJW YMEFS Y bbasidaratonbl theTaldptatidh eahdonsFap te J |

cost insurance, which can effectively meet the needs of
rice and wheat producers. Therefore, at this stage, it is
recommended that China promote the transition and
upgrading of domestic agricultural policy design within
international rules with an institutional design that both
continues to improve the minimum purchase price policy
for rice and wheat and implements full-cost insurance for
rice and wheat.

minimum purchase price policy and agricultural
insurance policy, with 2019 as the base year (see Table
6-3). Scenarios 1-3 consider the combined effect of
minimum purchase price policy and cost insurance
policy, "while Scenario 4 considers the effect of cost
insurance policy. In Scenario 3, this chapter refers to the
study of Cao et al. (2017) and sets the reduction in the
minimum purchase price at 4.7 percent for rice and 8.5

percent for wheat, so that it is close to the average total

6.4 Simulation analysis of the econoﬁrﬁc@ction costs in the main producing provinces where
impact of China’s agricultural support policy

transformation program

As the most populous developing country in the
world, it is important to ensure that China’s rice bowl is

PJUY wWRQ”" NS YMJ UJTUQJTX MFSIX

support policies must be adjusted to the constraints of

international trade rules while simultaneously ensuring

B3FGPSNJOH $1JOBT %PNFTUJD "HSJDVMUVSBM 4VQQPSU VOEFS Ul

"The simulation scenario in this chapter does not include the combination

of minimum purchase price policy and income insurance policy. On the

one hand, the “price protection function” of income insurance may overlap
with the minimum purchase price policy; while on the other hand, the

single species income insurance subsidy is more likely to be regarded as an
a(nM:rNo& %&Q&re}:ar*d %Ndﬁ% &anZcWLrB@y combined with the
minimum purchase price policy for rice will inevitably generate a combined
support volume that exceeds the total amount of China’s WTO accession

commitments.




Table 6-®esign of a Simulation scenario for the Transformation of Agricultural Support
Policies for Rice and Wheat in China

Rice Wheat

Baseline scenario  [No change in minimum purchase price

Scenario 1 No change in minimum purchase price + Materialized cost insurance
Scenario 2 No change in minimum purchase price + Full-cost insurance
. Minimum purchase price reduced by 4.7% +  |Minimum purchase price reduced by 8.5% +
Scenario 3 . .
Full-cost insurance Full-cost insurance
Scenario 4 Full-cost insurance instead of minimum purchase price

Note: The minimum purchase price of rice adopts the average minimum purchase price of early indica rice, medium indica rice, late indica rice and
japonica rice; the minimum purchase price of wheat adopts the average minimum purchase price of white wheat, red wheat and mixed wheat. To facilitate
the comparison of simulation results, this chapter only considers the cost insurance under the 100% coverage level.

the minimum purchase price policy for rice and wheat farmers’ grain cultivation income and increase their
was implemented in 2019. incentive to grow grain. However, there are differences in
&KYJW IJwSNSL YMJ XNRZQFYNTS Xtd &adntWdNvhiéh theMa BolidibbichhobWct farmers’
ZXIX YMJ UFWFRJYWNH RIYMTI YT wY NEBHTZAENYYKRNIRVYVHMFIXFRI wXHFQ JJUJSINYZWJ

price data of the two crops, based on historical data which policy option is preferable for China requires
for rice and wheat from 1990 to 2019. Ten thousand an analysis of the possible implementation effects of
sets of possible unit yield—price data pairs for rice different options.

and wheat, using 2019 as the examination period, are

. (1) Impact on farmers’ economic welfare
generated by employing the Copula theory and Monte

(FWQT XYTHMFXYNH XNRZQFYNTS RJYMTI Toersiknlatips repwtgshew that 6L) reducing the

function. Then the minimum purchase price policy and “amber box” measures and increasing the “green box”
agricultural insurance policy are modelled; that is, the measures in agricultural support policies for rice and
chapter takes the pseudo-random numbers generated wheat does not harm farmers’ economic welfare, °but
above into the different agricultural support policy rather improves their welfare to varying degrees, and
transformation scenarios based on the expectation effect that (2) the policy combination of the minimum purchase
theory, and simulates and analyzes the possible impacts price and cost insurance improves farmers’ economic

of the different agricultural policy transition scenarios on welfare more than a single policy. The results are shown
KFWRJIJWXT \JQKFWJ FSI LT[JWSRJSY wiXxFgu® 63§.5rvst crRmwpawgg Sprnarios 1 and 2 with the
a simulation approach, and then discusses the possible baseline scenario shows that, when the current minimum
resulting trade impacts. ® purchase price remains unchanged, the implementation

of overlapping cost insurance for rice and wheat in China

6.4.2 Amalﬂygﬁs of the Qmmr%m%, can effectively help rice and wheat farmers to protect

)Y

ricultural policy,transtérmaticnischémes:fofor  YMIRXJIQ[IX FLENSXY YMJ WNXP TK ~NJQI xZHYZFY

farmers’ welfares and/gpvesnmentiexpenditlitere improve their economic welfare, while full-cost insurance
efficiencyy

? In this chapter, the Von Neumann-Morgenstern (V-N-M) expectation effect
function is used to measure the level of utility brought on by different
Both the minimum purchase price policy and the agricultural support policy adjustment scenarios to farmers, and certainty
agricultural insurance policy can effectively protect equivalence (CE) is used to compare the change in farmers” economic

\IJQKFWJ NS YMJ W N XPW(X ¥ Y- Where:U represents the effect

®The general equilibrium or partial equilibrium analysis is not used here level of farmers, W represents the income received by farmers in the risky
because we are currently not able to introduce full-cost insurance policies state,and ¥ WIJUWJIXJISYX YMJ WIQFYN[J WNXP FIWXNTS HTIKWHNJSY
into equilibrium models. 1 indicates that farmers are risk averse.
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can have a greater impact on farmers’ economic welfare RNSNRZR UZWHMFXJ UWNHJ YT F XxTTW UWNHJ KZS
GIJHFZXJ NYX HT[JWFLJ NX XNLSNwH F Songzrhas i dibvids maiketSsupgpddrd effect, and thus

materialized cost insurance. Second, the comparison its effect differs little from the abolition of the minimum

of Scenarios 3 and 4 with Scenario 2 indicates that, purchase price. Overall, when the minimum purchase

under the premise of full-cost insurance for rice and price policy is still applicable, the implementation of

wheat, reducing the minimum purchase price for rice the materialized cost insurance policy and the full-cost

and wheat could lead to a decline in farmers’ economic insurance policy can both improve farmers’ economic

welfare, while directly eliminating the minimum purchase welfare compared to the baseline scenario. This is

price policy could lead to a further decline in farmers’ mainly because the minimum purchase price policy is

economic welfare, but the magnitude of the further equivalent to no-cost price insurance for farmers, while

decline is relatively small. This may be because Scenario the combination of the minimum purchase price policy

3 reduces the minimum purchase price to a level that and full-cost insurance protects farmers from both natural

protects farmers’ agricultural production costs. In the disaster risks and market change risks, and thus the effect

realistic context of total agricultural production costs TK YMJ UTQNH” HTRGNSFYNTS NX RTWJ XNLSNwHF
gradually approaching output value, the return of the a single policy.

Figure 6-6@'he Impacts of Agricultural Support Policy Transformation Scenarios for Rice and
Wheat on Farmers’ Economic Welfare
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Note: To facilitate a comparison of the impact of different policy schemes on farmers’ economic welfare, this chapter takes o as 2 for analysis referring
to the study of Wang et al. (2018).

(2) Impact on the efficiency of government fiscal Figure 6-7. First, from the perspective of the amount

spending TK LT[JWSRJSY wXHFQ JJUJSINYZWJ HTRUFWNXTS
. . . four scenarios shows that increasing the guarantee
The simulation results show that reducing the _ ) o
) . level of cost insurance (upgrading the materialized
“amber box” measures and increasing the “green
cost ||%sur nce to full-cost jnsurance) does not increase
GTIW RIFXZWJX NS (MNSF HFS XNLSNwHF % NRUWT f
LTIJWSRJSYTX wWXHFQ JJUJSINYZWJ XNLSNwHF
YMJ LT[JWSRJISYTX wXHFQ XUJSINSL JKWFJ|N S[ N ?(TW Q Jl
N YMJ RNSNRZR UZWHMFXJ UWNHJ WJIIZHJ

L J
HZWJ )H(N SI_NWHFSYQ" 9FPNSL WNHJ FX FS

O T

. - . WJIZH
agricultural support policies for rice and wheat, and

JSINY
YMFY YMJ LT[JWSRJSYTX wXHFQ XUJSINéJL JKWHNJSH”
YMJ LT[IW J %FSHNFQ JJUJSINYZWJ TSQ"™ 1
HTXY NSXZWFSHJ NX XNLSNwWHFSYQ” MNLMJW YM RN

. T . from 2,228.16 yuan to 2 304 75 yuan when materialized
purchase price policy. = The results are shown in
cost insurance (Scenario 1) is upgraded to full-cost

" insurance (rScenarlo 2)Y In contrast the government’s
*KWHNJSH”A NS LT[JWSRJSY WXHFQ JJUJSINYZWJ WJIKJWX

increase in the welfare gained by farmers per policy transformation program WXHF Q J ] UJSIN Y Z W ‘J K F Q Q X KWTR "ZFS YT
compared to the welfare of farmers under the no policy intervention and 130.22 yuan, respectively, a large reduction of 73.79

program to the government expenditure of the corresponding program.

B3FGPSNJOH $1JOBT %PNFTUJD "HSJDVMUVSBM 4VQQPSU VOEFS Ul




Figure 6-Tmpact of Agricultural Support Policy Transformation Scenarios for
Rice and Wheat on Government Fiscal Expenditure Efficiency
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Note: , T[JWSRJSY WXHFQ JJUJSINYZWJ JKWHNJSH" WIJKIJWX YT YMJ WFYNTX TK KFWRJIJWXT \JQKFWJ TGYFNSJI G* YMJ

the corresponding government expenditures.

percent and 94.35 percent when the minimum purchase GJ XNLSNWHFSYQ” NRUWT[JI +NSFQQ" NRUQJRJS
price for rice is lowered by 4.7 percent (Scenario 3) or an agricultural insurance policy would mean that the

abolished completely (Scenario 4). ** The main reason for LT[JWSRJSY TSQ” SJJIX YT UWTI[NIJ F w]JI UWJRNZ
these differences is that the government’s intervention subsidy annually which, compared with the price support

in the agricultural insurance market through premium policy, can help the government stabilize inter-annual

XZGXNINIX JKKJHYN[JQN MFX YMJ QJ[BwperditurdK KIHY TK WSFSHNFQ
subsidies, while the acquisition funds of the minimum

purchase price policy are all covered by government 6.4.3 Discussion on tife WM®im@@gtm@f
WSFSHNFQ JJUJSINYZWJIX .S FIINYNT Sagfididitrbd WaiomdXrsdptii iYahdfaimaticiho n
implementation of the minimum purchase price policy, schemes on gmﬁm}m@

which is considered an “amber box” measure, is the
UWNRJ HFZXJ TK HZWWJSY MNLM wXH HKs diaptes limitéd by the simulation method, cannot
8JHTSI KWTR YMJ UIJWXUJHYNI[J T Kleviv¥ thé dyedt]itndestl N Chdna'svarious agricultural
JKWHNJSH” YMJ HTRGNSFYNTS TK NR Up@doR pRidyNdustievitlchemes on the grain trade.
minimum purchase price policy for rice and wheat and Based on the simulation results regarding the different
increasing the guarantee level of cost insurance increases agricultural support policy transformation programs,
YMJ LT[JWSRJISYTX WXHFQ JJUJSINYZWYMWNXXHRBFUYYNS YNXGEZAXXIX YMJ UTYIJSYNFQ NRUFFL
YMJ LT[JWSRJSYTX wWXHFQ J]JUJSINY ZWsgedfiostdMNOHNHE'S gidiR Bade.J

improved, as shown by the results of Scenarios 1 and From the perspective of agricultural production,
2. In addition, if China were to eliminate the minimum the amount of farming income directly affects farmers’
purchase price policy for rice and wheat and implement motivation to grow grain, which in turn affects grain

KZQQ HTXY NSXZWFSHJ YMJ JKwH NJS prodichonyDhél sinqulaich J&uNsSrithid radr show

that reducing “amber box” measures and increasing

“Based on the actuarial theory of premiums, this chapter uses the national green box” measures in China’s agrlcultural support

QJ[JQ IFYF \NYM LISYQJW xZHYZFYNTSX YT RJIFXxzvpolieyidoeg/notxxause a Inge impashanthevespected

of 0.90% and 2.62% for rice and wheat, respectively, while in practice, the income of either rice or wheat growers. First, as shown

cost insurance rates obtained by measuring based on provincial, municipal, . . .
Y 9 P P in Figure 6-8, the expected income of farmers does
or county-level unit production data may not be too low, so the degree of

YMJ IJHQNSJ NS LT[JWSRJISYTX wXHFQ J]UJSINYZW!lnq{gasgW%]Jcbw%wma,g%%(%i@éized cost

NS YMJ wLZWJ insurance (Scenario 1) to full-cost insurance (Scenario
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Figure 6-8mpact of Transformation Scenarios for Agricultural Support Policies for Rice and
Wheat on Farmers’ Expected Income from Cultivation
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2), meaning that the adjustment of China’s agricultural
support policies for rice and wheat toward more “green
box” measures does not harm farmers’ incentive to
grow grain. Second, even under the scenarios in which
China reduces or even eliminates the minimum purchase
price policy for rice and wheat and implements a full-
cost insurance policy (Scenario 3 and Scenario 4), the
maximum reduction in farmers’ expected income,
compared to Scenario 2, is only 0.32 percent for rice
growers and 0.68 percent for wheat growers. The
overall support level differs little from China’s current
policy combination of materialized cost insurance plus
minimum purchase price. Based on Nerlove’s (1956)
theory of supply and demand of agricultural products,
this also means that reducing “amber box” measures in
China’s agricultural support policy for rice and wheat
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guaranteed.

From a trade perspective, the demand for food
imports is the result of a combination of domestic
production and consumption. China’s current
consumption demand for rice and wheat is growing at
a low rate, although it is continuously expanding (Du,
2020). As shown in Figure 6-9, China’s consumption of
rice and wheat increased from 191.69 million tons and
111.02 million tons to 206.79 million tons and 124.72
million tons, respectively, with average annual growth
rates of only 0.85 and 1.30 percent from 2010 to 2019.
With the slowing growth of China’s population and
improving diets, the total domestic consumption demand
for rice, wheat, and other staple grains is reaching
its peak. This also means that, given little change in
domestic consumption, as long as the adjustment of

\NQQ STY XNLSNWHFSYQ” WJIZHJ KFW Ranesqcragug!itgas supppit peficias\y Teduce “amber

rice and wheat, and grain production can be effectively

box” and increase “green box” measures does not impact

Figure 6-9'he Consumption of Rice and Wheat in China from 2010 to 2019
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grain production substantially, China’s demand for measure than income insurance. The combination of the

NRUTWYJI LWENS NX STY JJUJHYJI YT Wd\pxXlities Nan Sadegudie Savhigrs’ veiWade and improve

international trade of rice and wheat still belongs to the YMJ JKWHNJSH” TK LT[JWSRJSY wXHFQ XUJSINSL
category of transfer between varieties. Moreover, while adapting to the transformation

and trade rule constraints, domestic agricultural support

6.5 Conclusion and recommendation policies must adjust the direction of agricultural support

policies and objectives of national food security;

Based on a brief analysis of the exploration of policy that is, moving from a focus on immediate high grain

practices and possible challenges for China’s domestic UWTIZHYNTS FSI MNLM WFYJ TK XJQK XZKwWHNJSH"
agricultural support policies that reduce “amber box” and pursuit of sustainable agricultural development and

increase “green box” measures, this chapter simulates long-term food security. First, the cost of agricultural

and analyzes the impact of potential policy options on UWTIZHYNTS HFS GJ WJIZHJI YMWTZLM wSFSHNFQ
KFWRJIJWXT \JOKFWJ YMJ JKwHNJSH~ TiRdiive fregansolidationpkiarmigg lands, promote

spending, and grain trade in China in the future. The XHNJSYNwH FSI YIHMSTQTLNHFQ UWTLWJXX FSI N
simulation results show that the current combination of investment in infrastructure. And second, promoting the

minimum purchase price policy plus full-cost insurance transformation and upgrading of domestic agriculture

maximally raises farmers’ economic welfare, but also from yield-oriented to quality- and competitiveness-

NSHWJFXJX YMJ LT[JWSRJSYTX wSF S HNienteddhropghsagricultura stRpoiN policies to create

in the scenario of reducing the minimum purchase price a competitive domestic food production and supply

to guarantee the total cost of agricultural production system.

plus the implementation of full-cost insurance, the In addition, by actively participating in the

economic welfare of farmers does not suffer a large loss negotiation and formulation of international rules, China

FSI YMJ LT[JWSRJSYTX wWXHFQ XUJSIN san remeie Rnfideadh W@ gefery and the reshaping of
NRUWT[JI XNLSNWHFSYQ” \MNQJ SF Y NntggmatpnrlTufes. keokimoprvard, fhinagigegs to more
XNLSNWHFSYQA” FKKJHYJI .S FIINY N T Sactiwghnesomete agriculiurabresaymundenthg YWTO

possible impacts of different policy transition options framework and build new international rules, rather than
on China’s grain trade, concludes that if domestic accepting domestic realities and the established system
consumption is relatively stable, China’s demand for of international rules. The inequities in WTO rules for
JJYIWSFQ LWFNS XTZWHJX \NQQ STY wWomesticagricytng sHproy betweenglpvelgped gnd
in rice and wheat between China and the world grain [J[JQTUNSL HTZSYWNJX XMTZQI GJ WIJHYNwJI NS X
market will continue to consist primarily of inter-varietal negotiations. At the same time, China needs to play a
transfers, given that the impact of the various policy role in issues such as public food security reserves and
scenarios on the expected income of rice and wheat agricultural trade to help create a sound international
farmers is relatively limited and that grain production is order.
expected to be relatively stable. This chapter draws the Last but not least, it is necessary to note that this
following policy recommendations: chapter uses a simulation approach based on historical
Above all, China must continue to actively promote data to measure and analyze the potential impacts of
domestic agricultural support policies that reduce “amber the agricultural support policy adjustment schemes that
box” and increase “green box” measures, and explore reduce “amber box” and increase “green box” measures
innovative subsidies within the scope of the rules. One is TS KFWRIWXT \JQKFWJ LT[JWSRJSY XUJSINSL JKw
to lower the minimum purchase price for rice and wheat food trade. This simulation method has some limitations.
gradually to bring it down to the cost of grain pro  duction, ~ The analysis thus fails to endogenize the minimum
gradually shifting the function of the minimum purchase purchase price policy with the agricultural insurance
UWNHJ UTQNH”A KWTR RFWPJY XZUUTWYTRNHUWRNRHINSITWMEYHYMY RFLSNYZIJ TK YMJ XU
is to implement a complementary full-cost insurance, simulation results may deviate from the real situation.
which is more likely to be regarded as a “green box” Theoretically, agricultural insurance as a market-based
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risk management tool plays a role in reducing the of WTO. Chinese Rural Economy, (9), 2-20.
[TOFYNQNY” TK KFWRJWXT NSHTRJ FSZhw g (ZQLT)[ ngrovinavagricukuiabsyprgrtand protec -

TK YMJ LT[JWSRJISYTX wWXHFQ XUJSINSL YR Poicies 3@ prompyng agricultural reform and
development in the new era. Agricultural Economics

results in the chapter verify this point; that is, the
and Management, (6), 5-8.

directionality of the results is correct and still has certain

WIKIJWJISHJ XNLSNWHFSHJ &X YMJ UWTHJXX TK FLWNHZQYZWFQ
support policy adjustment and the agricultural insurance

program in China continue to advance, future studies

will focus on constructing equilibrium models to assess

more comprehensively the potential impacts of different

agricultural support policy combinations.
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