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AHOTALIA

Ay Beii. Ctparerisi inTepHanionaJizamii ciiibcbkoro rocnogapcrsa Kuraro:
CTUMYJIIOBAHHSI CTAJIOT0 PO3BUTKY Ta CHPUSIHHA NIO0AJbHIA NPOAOBOJILYIil
oe3neni. — Kpamdikariitna HaykoBa mpartis Ha paBax pyKOIHCY.

Juceprariist Ha 3700yTTs CTyIHeHs AOKTopa ¢inocodii 3a crnemianpHicTio 051 —
Exonomika. — 3axiJHOyKpaiHChKHUI HalllOHAJIbHUN YHIBepcHUTeT, TepHomniib, 2025.

Metoro  gucepranli €  MOMIMONGHHS — TEOPETUYHMX — 3acajy  cTparerii
IHTepHaIioHaI3aIll arpapHoro cekropy Kuraioo BiANOBIAHO 10 MPHUHIMIIB CTaJIOro
PO3BUTKY Ta CHPUSIHHSI ITI00AIBHIM MPOIOBOIBRYIN Oe3Melr.

Po3kpuTO OHTONOTIIO 1HTEpHAIIOHAI3AI] CUTHCHKOTO TOCIIOIAPCTBA K MPOIEC
IHTEerpailii HalllOHAJIBHOTO arpapHOro CEKTOpY B M00AJIbHI €KOHOMIUHI, TOPTOBENbHI Ta
THCTUTYIIHI CUCTEMH 3 METOIO PO3IIMPEHHS JOCTYITY JI0 30BHIIIHIX PUHKIB, TpaHChEpy
arpapHHUX TEXHOJIOT1H, ONTUMI3allli JIAHIIIOT1B OCTa4aHHs Ta 3aJTyYeHHs 1HBECTHIIIM, 110
y B3a€EMO3B’SI3KY 31 CTpaTerisiMU CTajoro PO3BUTKY CIPHUSE 3MIIHEHHIO II00ATbHOI
MPOAOBOJILYOT  OE€3MEeKH, EKOJOTiYHIM 30aJaHCOBAHOCTI BUPOOHUIITBA Ta COLIAIBHO-
C€KOHOMIYHIN CTaO1TLHOCTI CUTBCHKUX TEPUTOPIH.

CucremMaTt30BaHO  TEOPETHUYHI ~ MOJIENI  arpapHoro  mporpecy — Ta
IHTepHAaIllOHATI3AMI], 3 aKI[EHTOM Ha TaKi KJIFOYOBI1 aCTEKTH: TEXHOJOTIYHI 1HHOBAIIIi,
€(EeKTUBHICTh BUKOPUCTAHHS PECYPCIB, EKOJIOTIYHY CTAJICTh, EKOHOMIYHY ONTHUMI3aIlii0
Ta TOMTUYHY miaATpuMKy. [IpoaHanizoBaHo KJacMUHI Ta Cy4yacHI Teopii
IHTepHAIIOHAMI3AIlli IS OIIHKA MOMJIMBOCTEM iX ajanTaiii J0 Cy4acHHUX peajtiid
arpapHoro cekropy Kurato.

[TpociiakoBaHO €BOJIOLIIO MIAXOMIB 0 II00aTbHOTO arpapHOro PO3BUTKY — BiJ
HATypaJbHOTO TOCIOAAPCTBA Ta IHAYCTplaibHOI 1OOM, Yepe3 MeXaHi3amilo 1
MOHOKYJIBTYPY, /10 TEXHOJIOTTYHOTO MPOPUBY «3€JIEHOT PEBOJIIOLIID», a Jai — JI0 CTpaTerii
crasoi iHTeHcuikamii, y3romkeHoi 3 Limsimu cramoro po3Butky. IIpoanarnizoBaHo
HarioHasbH1 ctparerii CIIA, €C, Snonii Ta Kutaro, 1110 J€MOHCTPYIOTh Pi3H1 MiIX0OIU
Ta yHIKaJIbHY POJIb KOKHO1 KpaiHH Y TIOCSITHEHH] arpapHOi IHTEpHAI{IOHATI3a1lii, PO3BUTKY

Ta TPOJOBOJILYOI OC3MEeKH — KOHTPOJb HaJ JIAHIIOTaMH IIOCTa4aHHS, CKOJIOTIYHI



CTaHJIAPTH, EKCIOPT MPOAYKLII 3 BHUCOKOIO JIOJAHOK0 BapTICTIO Ta IHTErpaiiio 0
7100aJIbHOT TOPTIBIIL.

[IpoBeneno kiactepHuii aHani3 mpoBiHIIK Kwuraro 3 MeTor BHSBICHHS
pErioHabHUX BIIMIHHOCTEH B arpapHiii Ta €eKOHOMIYHIN AISUTBHOCTI 13 3aCTOCYBaHHSAM
lepapXiyHOro KJIACTEPHOTO aHamizy 3a MeroJoM Bapna Ta merpukamu €BKIIIOBOT
BiZicTaHl. BujineHo okpeMi rpynu NpOBIHLINA 3a KIIOYOBUMH Moka3Hukamu: BPII
PET10HIB, PO3MOALI MiCHKOTO 1 CLITLCHKOTO HaceICHHS, 00CSATH arpapHOro BUpOOHHUIITBA Ta
y4acThb y 30BHILIHIM TOpriBii. BusBieHo CyTTeBI BIIMIHHOCTI — BiJ PO3BUHEHHUX
E€KOHOMIYHUX LIEHTPIB, SK-0T ['yanayH 1 [1lanxaii, 13 BUCOKOIO TOPTrOBEJIbHOI aKTUBHICTIO
Ta HU3BbKOIO YaCTKOIO arpapHOro BUPOOHMIITBA, 10 PETIOHIB, OPIEHTOBAHMX Ha CUIbCHKE
rOCIIOJAPCTBO, TaKUX SIK XEWIyHI3sIH 1 XeHaHb. TakoX BHOKPEMJIEHO MPOBIHLIT 3i
CHE11aI30BaHUMU arpapHUMU CEKTOpaMU — TBAPUHHUIITBOM y BHyTpimiHii Monromii Ta
pubansctBoM y DyipsaHi. Otpumani pe3yabTaTd MiJKPECTIOITh  BaXKJIMBICTb
pErioHabHOI creliaiizallli Ta CTPYKTYPHOI ONTUMI3allil JIJIs TTOJI0JIaHHS €KOHOMIYHHUX 1
arpapHuX BUKJIMKIB, @ TAKOX JIal0Th YSIBIEHHS MIPO TMHAMIKY arpapHoi reorpadii Kurato.

BusiBrieno OCHOBHI TEHICHIIIT M1KHAPOIHOT TOPTiB Kuraro
CUTBCHKOTOCTIOAAPCHKOI0  TIPOAYKINEI, $KI JIEMOHCTPYIOTh JWHAMIYHI 3MIHH Y
CTPYKTypax IMIOPTY Ta €KCHOPTYy, OOyMOBJICHI BHYTPIIIHIM TOIUTOM, TIOOATEHUMHU
PUHKOBHMH KOJIMBAaHHSMH Ta CTPAaTEeridHOIO IONITHUKOI. JluBepcudikallis mxepen
MOCTaYaHHs, 30KpeMa aKTHBHA TOPToBa CIIBIIPaLls 3 YKPATHOIO, € BAYKIMBUAM €JIEMEHTOM
arpapuoi crparerii Kuraro. [ToctaBku YkpaiHOIO Takux TOBapiB, K KYKypyz3a, COs,
COHSIITHMKOBA OJIil Ta TMIIEHUIl, BIIITPalOTh BAXIMBY pOJb Yy 3a0e3MeyeHHI
MPOAOBOJILYOT Oe3MeKku Ta cTabumizaiii IIH Ha KUTaWChKOMY PHUHKY. J[BOCTOpOHHE
CHIBPOOITHUIITBO B arpapHUX IHBECTHINSIX, TEXHOJOTISIX Ta CTaJMX IMPAKTHUKAX,
BKJTFOYAQFOYH TOUHE 3eMJIEPOOCTBO Ta €KOJIOTIYHE TOCTIONAPIOBAHHS, CIIPHSIE MOJIEpHI3aIlil
arpapHoro cextopy o0ox kpaif. L{i mapTHepcTBa MiAKpECTIOTh 3aIexkHICTh KuTaro Bij
TUBEpCU(PIKOBAHUX ITI00ATBHUX JIAHITIOTIB MOCTa4aHHs Ta MOTO BIaHICTh MIXKHAPOIHIN
arpapHii CIiBIIpalli 3apajid CTaJioro pO3BUTKY.

CuctemMHO OkpecieHo poiib Kutato B MiXHapogHOMY TpaHcdepl Kamitamy, 1o

JEMOHCTPY€ HOro 3Ha4YHHW BIUIMB HA PO3BUTOK CBITOBOTO CLIBCHKOIO T'OCHOAAPCTBA Ta
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MPOIOBOJIKYY Oe€3MeKy. 3aBIsSKh TaKUM THCTPyMEHTaM, SIK MpsMi 1HO3EMHI 1HBECTHIIIT,
EKCTIOPT TEXHOJIOTiH, po30yAoBa TOPTOBEIBHUX MEpPEXK 1 JIepKaBHO-TIPUBATHI
napTHepcTBa, Kurail akTuBHO cripusie MojiepHi3allii i cTajJoMy 3pOCTaHHIO CLIBCHKOTO
roCIofiapcTBa B pi3HKUX perioHax. Kiodosi iHiaTiBy, K «OJIMH MOSC — OUH IUIXY,
OIATPUMYIOTh  PO3BUTOK  1H(PACTPYKTypH, TMIABHILEHHA MPOIYKTUBHOCTI  Ta
BIIPOBAKEHHSI MEPEOBUX TEXHONOTH y Kpainax Adpuku, [liBgenno-CxinHoi Asii Ta
Jlaruncbkoi Amepuku. He3Baxkaroun Ha Taki BUKIIMKH, SIK MOJITHYHA HECTAOUILHICTB,
npoOIeMu 3 MpaBaMu Ha 3eMJTIO Ta PUHKOBI PU3UKH, KUTAWCHK] IHBECTHIII] CBITYaTh PO
CIPUSIHHS ONITUMI3allli peCcypciB, EKOJIOTIYHIM CTAI0CTI Ta MIKHAPOIHIN CHIBIIpALI.

JleTepMiHOBaHO TJIOOQJIBbHI BUKJIMKM PO3BUTKY Ta CTajOCTI  CLIBCHKOTO
rOCTIOAPCTBA, BKJIIOYAIOYM 3POCTAaHHS HACEJICHHS, OOMEXKEHICTb pPECypcCiB, 3MIHY
KJTiMaTy, HecTauy BOAM Ta JACTPajallilo IPYyHTIB, 3 METOI IOKa3aTH iX BIUIMB Ha
MPOMOBOJIKYY Oe3leKy Ta ekojoriyauii Oamanc. [lomomaHHS WX BUKJIHMKIB BUMArae
I00AbHUX 3YCWUJIb Y BIPOBAHKCHHI TOYHOTO 3emiiepoOcTBa, O10TEXHOJOTIN Ta
MDKHAPOIHOTO CHIBPOOITHUIITBA 331 3a0e3MeueHHs] pecypcoePEeKTUBHUX 1 CTaIMX
arpapHux npaktuk. KimodoBi qucmipornopitii, Taki SK HEpiBHOMIPHUN pO3MOJILT PECYPCIB,
CTaH TPYHTIB 1 PO3BHUTOK 1HGPACTPYKTYPH, JONATKOBO IMIIKPECIIOIOTh MOTpedy B
IHHOBALIMHUX CTpaTeriix 1 KOJEKTUBHOMY VIpPABIIHHI Uil CTaJOr0 arpapHoro
MIEPETBOPEHHS Ta JCTEPMIHYIOTh CydacHE CEPENOBHUIIE CTPATETil IHTepHAIIIOHATI3aIli1
cibCchKOTO rocmomapcTBa Kuraro.

Busnaueno mnpiopuTeTHI HampsMmu arpapHoi TpaHcopmauii  Kurtaro sk
NepeyMOBY  peajtizallii CTpaTerii arpapHoi 1HTEepHAIllOHaJ3allli KpaiHu y ITSITH
KodoBUx cdepax: (1) po3BUTOK HayKH, TEXHOJIOTIN Ta IHHOBAIUMN JUIA IT1IBUILEHHS
NPOAYKTUBHOCTI IUISXOM BIIPOBAKEHHS PO3YMHOTO 3eMJIEPOOCTBA, TEHETHYHOTO
YIOCKOHAJICHHSI Ta TOYHOTO (pepMepcTBa; (2) CIPHUSIHHS CTAJIOMY arpapHOMY PO3BUTKY
yepe3 €KO-3eMJIEpOOCTBO, LUPKYISPHI CUCTEMU Ta HU3BKOBYIVIELIEBI TexHOJorii; (3)
nocuieHHs (DIHAHCOBOI MIATPUMKH MUIIXOM PO3BUTKY CTpaxyBaHHS, JOCTYIy JIO
KpEIUTYBaHHSI Ta CTBOpEHHs ramdy3eBux ¢GoHaiB; (4) pepopma 3eMenbHUX BITHOCHH 1
O13Hec-Moienelt yepe3 mpaBoBi 3MiHHM, PO3BUTOK CIMEHHHUX (epM Ta KOOIepaTusiB; (5)

MOJIEpHI3allisl arpapHOro BUPOOHUYOIO JIAHIIOra IUIAXOM IIMOOKOI TepepoOKH,



PO3BUTKY OpeHiB, yHI(iKaIlii eKCHOPTHUX CTaHIApPTIB 1 PO3BUTKY TPAHCKOPIOHHOI
€JIEKTPOHHOI TOPTiBII JAJISl MIABUILEHHS J0/IaHO1 BAPTOCTI Ta KOHKYPEHTOCIPOMOKHOCTI
HAa IMI00AIbHOMY PiBHI.

Po3pobnieno crparerito iHTepHaIiOHAII3aIi CLIILCHKOTO rocrofapcTBa Kuraro sik
KOMIUIEKCHY PaMKOBY MOJETb JUIS 3MIITHEHHS TIIOOAIbHOI MPOJOBONBIOT OE3MeKH,
MIPOCYBAHHS CTAJIOTO CUTLCHKOTO TOCMONAPCTBA, aKTHBI3Allli MIKHAPOIAHOI TOPTIBII Ta
IHBECTHIIIA, MPUCKOPEHHS TpaHC(epy TEXHOJIOTM 1 MIATPUMKH PO3BUTKY CLIBCHKHX
TepuTopiidi. BoHa 0a3yeTbcss Ha MPUHIUMAX ACP)KABHOTO YIMPABIIHHA, 1HBECTULIHHOT
aKTMUBHOCTI MIAMPUEMCTB Ta TEXHIYHOTO CIIBPOOITHUIITBA, OXOILUIIOIOYM TMOJITUYHE
IUIaHYBaHHA, 1H(QPACTPYKTYpPHUA PO3BUTOK 1 MDKHApOAHY B3aemomiro. Crpareris
CTPYKTYypOBaHa 3a I’ ITbMa OCHOBHUMH HampsiMaMu: TuBepcuikailis arpapHoi TOPriBii,
MPOCYBaHHSI 1HO3EMHHMX arpapHux IHBeCTHIlN (ocoOmuBo B Adpui, JlaTuHChKIN
Awmepuii Ta IliBmeHHO-CximHiii A3il), cTUMy/IIOBaHHS TpaHc(epy TEXHOJIOTI Ta
IHHOBAIIIM, PO3BUTOK arpapHoi 1HPPaCTPyKTypH 1 JIOTICTUKH, a TaKOX KOOPIUHAISA
MDKHAPOAHOI MOJITHKU 4Yepe3 CHIBIPAIIO 3 TAKUMH [OOAIBHUMHU IHCTUTYLISMH, SIK
®AO, 1 iHTerpamiro 3 iHiiaruBaMu Ha KITanT «OIUH TMOSC — OAMH NUIAX». Takuit
HUTICHUM  Tiaxia BigoOpakae mnparHeHHs Kwuraro BigirpaBaTd akTUBHY poOJib Y
(hopMyBaHHI MalilOyTHHOTO CBITOBOTO CLIIBCHKOTO TOCTIONAPCTBA.

Ki104oBi ci10Ba: ciibCbKe TOCIOMAPCTBO, IHTEpPHAIIOHATI3AIS, MI>KHAPOIHA
CHIBIIpalls, CTaJINi PO3BUTOK, IPOAOBOIBYA Oe3eKa, 3MiHa KiIiMary, arpapHUid PUHOK,
MDKHApOJHA TOPTIBISA, MIKHApOAHAa EKOHOMIKa, MpsAMl 1HO3€MHI 1HBECTHIIII,

3€pHOBA 1HII1aTUBA, CLILCHKI TEPUTOPIi, perioHaTBLHUN PO3BUTOK, KuTai.



ANNOTATION

Du Wei. Internationalization strategy of Chinese agriculture: fostering
sustainable development and promoting global food security. — Qualification
scientific work in the form of a manuscript.

Dissertation for the degree of Doctor of Philosophy in the specialty 051 —
“Economics”. — West Ukrainian National University, Ternopil, 2025.

The goal of the dissertation is to deepen the theoretical foundations of the
strategy of internationalization of China's agricultural sector in accordance with the
principles of sustainable development and promotion of global food security.

The ontology of agricultural internationalization is revealed as a process of
integration of the national agricultural sector into global economic, trade and
institutional systems in order to expand access to external markets, transfer of
agricultural technologies, optimize supply chains and attract investments, which, in
conjunction with sustainable development strategies, contributes to strengthening
global food security, ecological balance of production and socio-economic stability of
rural areas.

Theoretical models of agricultural progress and internationalization 1is
systemized, emphasizing key dimensions such as technological innovation, resource
efficiency, ecological sustainability, economic optimization, and policy support.
Classical and modern theories of internationalization are analyzed to assess the
possibilities of their adaptation to the modern realities of the agricultural sector in
China.

Global agricultural development strategies Progression is tracked and
categorized into stages, from subsistence farming in the pre-industrial era, to
mechanization and monoculture during the Industrial Revolution, to the Green
Revolution's technological advances, followed by sustainable intensification and
alignment with the Sustainable Development Goals. The national strategies of typical
agriculturally developed countries and regions, and China are examined, emphasizing
varied methods like supply chain management, ecological agricultural norms, high-

value product exports, and integration into global trade networks. These approaches
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showcase each country's distinct contribution to worldwide agricultural progress and
food security.

The cluster analysis of Chinese provinces is conducted to examine regional
disparities in agricultural and economic activities, employing hierarchical clustering
with the Ward’s linkage method and Euclidean distance metrics. The study identifies
distinct groups of provinces based on key indicators such as regional GDP, urban and
rural population distribution, agrarian output, and trade participation. The results reveal
significant variations, ranging from highly developed economic centers like
Guangdong and Shanghai, characterized by strong trade activity and low agrarian
output, to agriculture-dominant regions such as Heilongjiang and Henan, which exhibit
high levels of agricultural production relative to GDP. Additionally, provinces with
specialized agricultural sectors, such as animal husbandry in Inner Mongolia and
fisheries in Fujian, forms distinct subgroups, highlighting the diversity in regional
agricultural patterns. This comprehensive analysis underscores the importance of
regional specialization and structural optimization in addressing the economic and
agricultural challenges faced by different areas, while offering insights into the
dynamics of China's agricultural geography and its implications for policy and
development.

The patterns of China's international trade in agricultural products are identified,
showcasing dynamic developments in import and export patterns shaped by domestic
demand, global market fluctuations, and strategic policies. Diversification in supply
sources, including robust trade cooperation with Ukraine, has been integral to China's
agricultural strategy. Ukraine has played a pivotal role in stabilizing the market prices
and ensuring food security in China by providing key commodities like corn, soybeans
and sunflower oil. Furthermore, bilateral collaborations in areas like agricultural
investment, technology exchange, and sustainable practices have strengthened the
relationship, with initiatives like precision agriculture and ecological farming driving
modernization efforts in both nations. These collaborations highlight China's
dependence on varied global supply chains and its dedication to promoting

international agricultural cooperation.
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The international transfer of capital in China is systematically determined,
demonstrating its significant impact on global agricultural development and food
security. Foreign direct investment, technology exports, trade networking, and public-
private partnerships, China has actively promoted the modernization and sustainable
growth of agriculture in various regions. Major programs, such as BRI, are promoting
agricultural infrastructure, enhancing productivity, encouraging the integration of
advanced technologies in nations throughout Africa, Southeast Asia, and Latin America.
Despite challenges such as policy instability, land ownership issues, and market risks,
China's investments have showcased a commitment to resource optimization,
ecological sustainability, and international cooperation.

Global challenges in agricultural development and sustainability, including
population growth, resource constraints, climate change, water scarcity, and soil
degradation, are systematically analyzed to highlight their impact on food security and
ecological balance. Addressing these challenges requires global efforts such as
precision agriculture, biotechnology, and international cooperation to ensure resource-
efficient, sustainable agricultural practices. Key imbalances, such as uneven resource
distribution, soil conditions, and infrastructure development, further highlight the need
for innovative strategies and collective governance for sustainable agricultural
transformation and determine the current environment for China’s agricultural
internationalization strategy.

Priority areas for China’s agricultural transformation are identified as
prerequisites for implementing the country’s agricultural internationalization strategy
in five key areas. These include (1) the advancement of science, technology, and
innovation to enhance productivity through smart agriculture, genetic improvement,
and precision farming; (2) the promotion of sustainable agricultural development via
eco-agriculture, circular systems, and low-carbon practices; (3) the strengthening of
financial support mechanisms such as agricultural insurance, credit access, and
industrial funds to support modernization and internationalization; (4) The evolution
of rural land utilization and the development of novel business approaches through

legal adjustments, the expansion of family-operated farms, and the growth in
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agricultural cooperatives; and (5) the upgrading of agricultural industry chains by
promoting deep-processing, brand cultivation, standard convergence for exports, and
cross-border e-commerce to boost value-added production and global competitiveness.

China's agricultural internationalization strategy is elaborated as a
comprehensive framework to enhance global food security, promote sustainable
agriculture, stimulate international trade and investment, facilitate technological
transfer, and support rural development. Built on the principles of government
leadership, enterprise-driven investment, and technical cooperation, the strategy
encompasses policy formulation, infrastructure development, and international
engagement. It is structured around five key pillars: diversification of agricultural trade,
promotion of overseas agricultural investment — advancement of technology transfer
and innovation, improvement of agricultural infrastructure and logistics, and
coordination of international policies through collaboration with global institutions
such as the FAO and integration with initiatives like the Belt and Road. This
comprehensive method demonstrates China's aspiration to take on a pioneering role in
defining the future of worldwide agriculture.

Keywords: agriculture, internationalization, international cooperation,
agricultural strategy, sustainable development, food security, climate change,
agricultural market, international trade, international economy, foreign direct

investment, grain initiative, rural areas, regional development, China.
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INTRODUCTION

Relevance of the theme. In the contemporary world, worldwide issues such as
increasing population, changing climate, scarce resources, and environmental
deterioration are growing in importance. Among these concerns, maintaining food
security and encouraging sustainable agricultural advancement have garnered
considerable global attention. These challenges are intertwined and complicated, and
it is urgent to adopt systematic and holistic coping strategies. This paper focuses on the
implementation path of China's agricultural "going out" strategy and its far-reaching
impact on the global food security pattern and sustainable agricultural development,
which provides an important reference for promoting the UN's sustainable
development agenda in 2030, especially for eradicating hunger (SDG 2) and promoting
sustainable consumption and production mode (SDG 12). This research not only aligns
with the strategic objectives of the FAO but also fosters collaboration with the
agricultural cooperation programs. It offers fresh perspectives on balancing the
complex interplay among agricultural economic growth, environmental conservation,
and social equity.

China's agricultural outbound direct investment reached USD 3.3 billion in 2023
with projects across Asia, Africa, and Latin America, reflecting its growing influence
in shaping transnational agricultural value chains. Furthermore, China accounted for
over 18% of global agricultural output and was the largest importer of agricultural
products, including soybeans, grains, and meat, underscoring its dual role as both a
producer and consumer on the global stage. Meanwhile, more than 820 million people
worldwide still suffer from hunger, highlighting the urgency of improving global food
distribution systems — an area where China's internationalization strategy can
contribute meaningfully. Being a major player in the global agricultural product supply
chain and also one of the largest consumer markets, China is reshaping the pattern of
the world food system with its international cooperation framework. Exploring China's
strategic layout in the agricultural sector holds great importance, including scientific
and technological innovation system, international trade policy, cross-border

investment model and green agricultural development path, to comprehensively
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evaluate its impact on ensuring global food supply, promoting ecological sustainability
and promoting economic prosperity of countries with different development levels.

In contemporary research circles, issues such as agricultural sustainable
development, transnational agricultural cooperation and world food security system
have aroused extensive research attention. The aspects of internationalization of
agricultural regions and their sustainability are highlighted in the papers of
O. Borysiak, N. Horin, L. Howard, V. Kuryliak, I. Lishchynskyy, M. Lyzun, D. Lopez,
V. Panchenko, M. Shkurat, J. Smith O. Sokhatska, H. Willer, 1. Zvarych, R. Zvarych.
Agricultural modernisation and poverty reduction in China are researched in the papers
of Z. Mei, Z. Qian, N. Salidjanova, L. Sheng, L. Shu, W. Ting, Z. Xiaoling, Z. Xin,
L. Yan, X. Yanling. International cooperation and the Belt and Road Initiative to
support global food security balance is considered in the papers of Y. Chen, Y. Cui,
T. Huang, J. Liu, S. Li, K. Morton, W. Thompson, M. Yastrubskyi, L. Ukrainets,
H. Wang, W. Zhang, Y. Zhao.

However, the issues of internationalization at China's agricultural segment under
the current geopolitical challenges require a more precise focus to foster the
investigations of sustainable development and promotion of global food security.

Connection of work with scientific programs, plans, topics.This study made
a contribution to scientific researches of the West Ukrainian National University, in
particular: fundamental state budget funding research “Regional Security Model:
Economic and Technical Aspects of Sustainable Development and Civil Protection in
Wartime” (state registration number 0124U000063); research theme “Geoeconomic
and civilizational challenges of the development of the global economy” (state
registration number 0121U111077); international project “Regional Integration:
European Benchmark under the Challenges of Global Fragmentation” (Erasmus+ Jean
Monnet Module 101048216 — REFRAG — ERASMUS-JMO-2021-HEI-TCH-RSCH),
business funding research “Modern mainstreams of global development: economic,
environmental, social and military challenges” (contract No ME-30-2022 dated

13.06.2022).
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The purpose of this study is to conduct a theoretical systematization and
comprehensive analysis of the internationalization processes within China's
agricultural sector, offering strategic recommendations to enhance its sustainability
and make contributions to global food security.

To reach the purpose of research, the following tasks were addressed:

- to improve the ontological foundations of agricultural internationalization to
identify the relationship with the parameters of sustainable development, food security
and clarify the terminological apparatus;

- to systematise the main theoretical models of development and
internationalization of the agricultural sector in order to assess the possibilities of their
adaptation to the modern realities of China;

- to theoretically substantiate the evolution of global and national strategies for
the internationalization of agricultural sector to elaborate proposals for improving
China's agricultural policy;

- to study the sectoral and regional structure of Chinese agriculture in order to
identify centers of dynamic agricultural development, on which the strategy for the
internationalization of agriculture will be based;

- to analyse the role of China in global agricultural trade to determine the
commodity structure of exports and imports, main trading partners and features of trade
policy, which will allow identifying directions for implementing the country's
agricultural internationalization strategy;

- to assess China's participation in international capital transfers in the
agricultural sector through foreign direct investment, mergers, acquisitions and
partnerships in order to identify the country's influence on the formation of
transnational agricultural value chains as elements of the agricultural
Internationalization strategy;

- to identify global challenges that determine the current environment of China's

agricultural Internationalization strategy;
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- to justify the priorities for the transformation of China's agricultural sector in
the context of ensuring productivity, environmental sustainability and social justice as
a prerequisite for implementing the country's agricultural Internationalization strategy;

- to form a framework for the internationalization strategy of Chinese agriculture,
taking into account the factors of influence, implementation mechanisms and
opportunities for strengthening global food security.

The object of research is the process of internationalization in China's
agricultural sector.

The subject of research is the theoretical and practical aspects of forming a
strategy for the internationalization of Chinese agriculture, which determine the
sustainable development of the agricultural sector and global food security..

Methods of research. In order to fulfill the specified purpose, this dissertation
employs a series of research approaches. This research adopts a mixed methodology,
integrating the quantitative analysis of statistical data (trade volume, foreign direct
investment flows, agricultural production) with qualitative analysis of policy
documents, academic literature and case studies. Particularly, the method of theoretical
generalization — to provide a theoretical framework in the field of agricultural
internationalization and sustainable development; the methods of analysis and
synthesis — to identify the system of quantitative evaluation of agricultural
internationalization; the methods of deduction and induction — to find out the
development factors of researched issues and on their basis to elaborate the strategic
vectors of sustainable development and food security by means of internationalization
of agriculture; method of cluster analysis — to reveal the pattern of agricultural
development of Chinese provinces; the tabular and graphical methods — to visualize
data and key research results.

A wide range of informational data sources are used, including reports from
the FAO, The World Bank, China's National Bureau of Statistics, China Customs,
Ministry of Agriculture and Rural Affairs, Chinese Academy of Agricultural Sciences,
Ministry of Commerce, China Global Investment Tracker, along with relevant

academic journals and publications.
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Scientific novelty of the obtained results. This study proposes an innovative
framework for agricultural Internationalization and sustainable development,
integrating concepts of development, Internationalization, and food security while
analyzing China's transformation, sustainability evaluation methods, and the global
impact.

The following most important scientific results were obtained in the research:

First obtained:

— a strategy for China's agricultural internationalization has been formed, aimed
at ensuring sustainable development of agriculture and strengthening global food
security through the use of tools within five strategic pillars: expanding trade to
diversify imports, investing in overseas agricultural zones, promoting technology
transfer and innovation, developing infrastructure and logistics, and coordinating
international policy and cooperation.

Improved.

— the ontology of agricultural Internationalization as a process of integrating the
national agricultural sector into global economic, trade and institutional systems in
order to expand access to external markets, transfer agricultural technologies, optimize
supply chains and attract investments, which, in conjunction with sustainable
development strategies, contributes to strengthening global food security, ecological
balance of production and socio-economic stability of rural areas;

— a system for assessing the role of international capital flows in China’s
agricultural sector, on the basis of which strategic initiatives of the country’s
government to direct flows of outward foreign direct investment to developed countries,
as well as the initiation of public-private partnership projects with less developed
countries, which in the complex significantly contributed to the modernization of
agriculture in China and recipient countries, as well as ensuring food security and
implementing sustainable practices in the world;

— the proposals on the main directions of China's agricultural transformation as
a prerequisite for implementing the country's agricultural Internationalization strategy,

which include: (1) developing science, technology and innovation to increase
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productivity through the introduction of smart farming, genetic improvement and
precision farming; (2) promoting sustainable agricultural development through eco-
agriculture, circular systems and low-carbon technologies; (3) strengthening financial
support through the development of insurance, access to credit and the creation of
sectoral funds; (4) reforming land relations and business models through legal changes,
the development of family farms and cooperatives; (5) modernizing the agricultural
production chain through deep processing, brand development, unification of export
standards and the development of cross-border e-commerce to increase added value
and competitiveness at the global level.

Further Developed:

— conceptual justification of agricultural progress and internationalization with
the following key aspects highlighted: technological innovation, resource efficiency,
environmental sustainability, economic optimisation and political support.

— criteria for assessing the sectoral and regional structure of the agricultural
sector, in particular, a cluster analysis of Chinese provinces was conducted using
hierarchical methods, which allowed us to identify clear regional differences in
agricultural and economic activity, due to factors such as GDP, population distribution
and agricultural specialization, which determine the limits of the implementation of the
strategy of internationalization of agriculture;

— phasing the evolution of the global institutional and regulatory environment of
internationalization of agriculture and identifying the impact on the national strategies
of the world's leading countries, which differ in their emphasis on control over supply
chains, environmental standards, export of products with high added value or
integration into global trade;

— analytical approaches to identifying trends in China’s international agricultural
trade, including trade cooperation with Ukraine, in particular with a focus on
diversification of supply sources, structural transformation and the introduction of
sustainable practices to ensure food security and promote global agricultural progress;

— determination of global challenges and imbalances in agricultural development,

including population growth, resource constraints, infrastructure gaps, climate change



19

and soil degradation to highlight their impact on food security and emphasize the need
to implement sustainable practices and expand international cooperation in the
agricultural sector.

The practical significance of the results obtained lies in the development of
applied approaches to the formation of strategies for the internationalization of the
agricultural sector, which can be used in the activities of state bodies, international
organizations, investors and agricultural companies to ensure food security, sustainable
development of agriculture and optimization of international cooperation. In particular,
the cluster analysis of Chinese provinces allows taking into account regional features
when planning agricultural policy, and the systematization of internationalization
models offers effective tools for developing strategies for international partnership,
diversifying supply chains and introducing innovative technologies. The
recommendations formed in the work can be directly applied in the development of
cooperation programs between China and Ukraine, as well as in the formation of
policies aimed at adapting agricultural systems to global challenges, such as climate
change, soil degradation and water scarcity.

Personal contribution of the applicant. The dissertation was completed
independently by the author, incorporating all scientific findings, as well as scientific-
practical recommendations and steps proposed for implementation in public policy,
derived from the author's own scientific research and developments.

Approbation of the results of the dissertation. The primary outcomes of
the dissertation were discussed at International Scientific and Practical Conference:
“International Economy in Conditions of Climate Change: Pandemic and Post-
Pandemic Period” (Ternopil, 2022); 2nd International Scientific and Practical
Conference of Students and Young Scientists “International Economy in Conditions of
Climate Change: Pandemic and Post-Pandemic Period” (Ternopil, 2023); International
Scientific and Practical Conference “Features of the Integration of Countries into the
World Economic and Political-Legal Space” (Kyiv, 2023); 3rd International Scientific
and Practical Conference “International Economy in Conditions of Climate Change:

Global Challenges” (Ternopil, 2024).
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Publications. The main results of the dissertation research were published in 9
articles with a total volume of 4.85 p.s (of which the author personally owns 3.57 p.s.),
including: 5 — publications in Journals of category “B” of the list of scientific and
specialized publications of Ukraine by specialty: 051 “Economic”; 4 — publications
in conference paper collections.

The structure and volume of the dissertation. The dissertation consists of
an introduction, three chapters, conclusions, a list of references, and annexes. The total
volume of the dissertation is 226 pages, of which 180 pages are the main text. The
dissertation contains 45 tables, 33 figures and appendices on 10 pages. The list

of references includes 256 sources on 23 pages.
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CHAPTER 1.
THEORETICAL FOUNDATIONS OF INTERNATIONALIZATION IN THE
AGRICULTURAL SECTOR

1.1. The Ontology of Global Agricultural Development and Sustainability

Agriculture is the cornerstone of human civilization, but with population growth,
climate change and resource depletion, global agriculture faces unprecedented
challenges. Addressing the challenge of meeting food demand while maintaining
environmental sustainability and promoting social equity has become a critical focus
in agricultural research. In its report titled "The State of the World's Land and Water
Resources for Food and Agriculture", the FAO defined agriculture as the use of land,
water, and other natural resources to produce food, fiber, and a variety of products. This
goal is accomplished through a combination of crop production and animal
husbandry [185].

From an ontological point of view, agriculture is not only a material production
activity, but also a complex phenomenon in the socio-ecological system, which is
influenced by multiple natural and social factors. Agricultural development has
progressed through four phases: primitive agriculture, traditional agriculture, modern
agriculture, and contemporary agriculture. From the domestication of crops and the rise
of animal husbandry about 10,000 years ago, to the mechanization and application of
chemical fertilizers during the Industrial Revolution, to the breakthroughs in modern
biotechnology and smart agriculture, every change in agriculture has driven a leap in
productivity and a transformation of human lifestyles [171].

To guarantee global food security, preserve ecological balance, and address
climate change, agricultural transformation must follow the path of sustainable
development. Promoting sustainable farming practices plays a crucial role in
optimizing resource utilization, enhancing production efficiency, alleviating
environmental stress, and fostering long-term economic and social progress. Research
on sustainable agricultural development should first examine the connection between

agricultural progress and human society, and investigate ways to achieve sustainable
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agriculture within the context of preserving ecological balance and social equity in a

complex dynamic system (Table 1.1).

Table 1.1

Key elements of agricultural development

Dimensions| Key elements Specific content Function
Soil fertility, land area, land quality, Prov1de.a basic plfclce for agrlcultural.
Land resources | . production, affecting the types and yields of
soil type, etc.
Crops.
. Assess irrigation conditions, which influence
Rivers, lakes, groundwater, )
Water resources L the temporal and spatial arrangement of
Natural precipitation, etc. . .
elements agricultural production.
Climate Temperature, precipitation, light, |Affect the growth cycle, planting system and
conditions seasonal changes, etc. occurrence of pests and diseases of crops.
Wild animals and plants, Maintain ecological balance, provide
Biodiversity  |microorganisms, genetic resources, |resources for biological control and genetic
etc. improvement.
Agricultural Tractors, harvesters, irrigation Improve labor productivity, reduce labor
mechanization |equipment, etc. costs, and expand production scale.
Dlgltal Satellite remote sensing, Internet of Achieve pre01s19n agrlcqlture, optimize '
agricultural . . resource allocation, and improve production
Things, big data, drones, etc. .
technology efficiency.
Genetically modified technology, |Enhance crop resilience to pests and diseases,
Technical |Biotechnology |biological breeding, biological boost productivity, and minimize fertilizer
elements fertilizers, biological control, etc.  |and pesticide application.
Precision . e . Improve resource utilization efficiency,
. Precision fertilization, precision .
agricultural L p . reduce waste, and reduce environmental
irrigation, precision sowing, etc. .
technology impact.
Sustainable . . . Protect the ecological environment and
. Conservation farming, ecological .
agricultural . . . guarantee the long-term sustainable
agriculture, organic agriculture, etc. .
technology development of agriculture.
Market Agricultural prodgcf[ prices, market Affect farmers' planting decisions and income
. demand, trade policies, market
mechanism levels.
access, etc.
Agricultural subsidies, tax , .
. . . .. Improve farmers' enthusiasm and promote
Policy support |incentives, land policies, . L
. . agricultural modernization.
agricultural insurance, etc.
Factors such as the size, quality,
. and demographic trends of the Affect the efficiency and sustainability of
Socio- |Labor structure . . y
. agricultural workforce, among agricultural production.
economic
others.
factors Y : - -
. . Minimize production costs while enhancing
Rural Transportation, warehousing, . .
. . S the efficiency of agricultural product
infrastructure  |logistics, communications, etc. R
distribution.
Farmer Agricultural technology training, |Improve farmers' technical level and
education and |vocational education, agricultural  |innovation ability and promote agricultural
training innovation and promotion, etc. modernization.
Food security [Food production, storage, Guarantee basic human survival needs and
and nutrition  |distribution, nutritional diversity.  |promote social stability.

Source: Organized by the author

Global agricultural development is influenced by many factors, and by
considering agricultural development as a from an ontological perspective, the key

elements of agricultural development include natural ecosystems, human production
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activities, technological applications, and socio-economic structures [16].

Sustainable agriculture is a deepening of agricultural development, and
sustainability is not just about economic, social and environmental balance, but also a
philosophical reflection on "ways of being", which FAO defines as "agricultural
practices that meet current food and livelihood needs without compromising the natural
resource base and the ability of future generations to meet their needs" [23].

The FAO defines sustainable agriculture as "agricultural practices that meet
current food and livelihood needs without jeopardizing the natural resource base and
guaranteeing the ability of future generations to meet their needs". For example,
FAO data indicates that approximately one-third of the world's soil has become
unproductive due to excessive tillage, and that implementing sustainable agricultural
practices can significantly improve soil quality and boost productivity. Sustainable
agricultural systems differ significantly from conventional agriculture in terms of
philosophy, technology, goals, and practices, focusing on enhancing agricultural
productivity while preserving the long-term sustainability of the agricultural
ecosystem [187].

According to the comparative analysis in Table 1.2, there are significant
differences between traditional and sustainable agriculture in several
dimensions. Regarding input expenses, conventional systems depend on
synthetic fertilizers and pesticides, potentially causing long-term soil degradation
and increasing pollution control costs. In contrast, sustainable approaches
minimize chemical reliance by utilizing organic fertilizers, crop rotation, and other
natural inputs, thereby progressively lowering environmental remediation
expenditures [190].

In terms of labor demand, traditional agriculture is in moderate demand due to
the popularization of mechanization, but is vulnerable to climate fluctuations;
sustainable practices require more manpower due to ecological management, but the
employment structure is more stable. Regarding yield stability, traditional mono-crops
and external inputs lead to fluctuating harvests, while sustainable systems enhance

climate resilience through diversification and soil health maintenance [105].
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Table 1.2
Comparison of traditional and sustainable agricultural systems (FAQO, 2018)
Core . . . .
. Traditional agriculture Sustainable agriculture
differences
1 2 3
Dependence on artificial fertilizers | Applying organic fertilizers and bio-
Input cost and chemical pesticides can readily | pesticides, along with encouraging crop
(fertilizer, etc.) | result in soil deterioration and rotation and intercropping, helps
contamination. minimize chemical input.
Stability of Medium variant (sensitive to Highly stable (resistant to climatic
labor demand | climate shocks) shocks)
yielding
Crude irrigation (e.g., diffuse Drip and micro-irrigation technologies,
Water NN . . ) ) )
irrigation), which wastes a lot of combined with rainwater harvesting and
management )
water. recycling.
High energy consumption Renewable energy (solar, biomass) and
Energy . . .
. (mechanical fuel, greenhouse energy efficiency technologies.
consumption .
heating, etc.).
Relying on a limited number of Conservation of local varieties and
Seeds and . : ) ) o
. high-yield hybrids compromises development of resilient non-GM crops.
varieties .. .
genetic diversity.
Environmental | High (soil degradation, pollution Low (soil retention, GHG reduction)
impact dispersion, GHG emissions)
Dependent on commodity price High-value-added products (organic
Market price volatility, margins are squeezed by | certification, geographical indications)
middlemen. boost premiums.
Mechanization replaces labor and Labor-intensive eco-agriculture (e.g., if
Employment
rural exodus. garden management) creates local
model
employment.
High subsidies in developed International initiatives (e.g. UN
Policy and countries (e.g., EU Common SDG?2), market mechanisms (carbon
lo}t;al Agricultural Policy CAP) trading and ecological offsets) and
devilo ment | cncourage overproduction and technological innovations (Al
p distort global markets. monitoring, vertical farming) together
promote

Source: Organized by the author

In terms of environmental impacts, traditional methods lead to soil degradation,
greenhouse gas emissions and high energy consumption (reliance on oil-fired
machinery); sustainable measures focus on soil carbon sequestration, application of
renewable energy (solar energy, etc.) and pollution prevention and control. In terms of
market prices, conventional agricultural products are squeezed by intermediaries, while

sustainable products earn a higher return based on an eco-premium. In addition,
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whereas traditional policies often stimulate overproduction through subsidies, global
trends are driving a synergy between carbon trading, technological
innovation and international initiatives (e.g., SDG2) to promote sustainable
agriculture [175].

Promoting sustainable agriculture is key to harmonizing food production and
environmental protection, with core principles and a practical framework that includes
environmental sustainability, economic viability, social equity and policy governance.
Environmental sustainability emphasizes sustainable management of land, water,
energy, and biodiversity, such as saving 30-50% of irrigation water through drip
irrigation (World Bank data) [170]; and a 10% reduction in biodiversity in agro-
ecosystems reduces crop yields by an average of 9% (Nature).

Economic viability emphasizes enhancing output per unit of resource through
technological innovation, improving post-harvest storage, processing and
transportation to reduce losses and waste; actively pursuing fair market access,
supporting smallholder farmers to connect to markets, and promoting fair trade and
value chain integration. Social equity emphasizes the protection of farmers' rights and
interests, food security and nutrition, and rural development, such as Fairtrade
certification, which raises farmers' incomes in developing countries by an average of
20 per cent (Fairtrade International); guaranteeing that everyone has access to sufficient,
safe, and nutritious food; and directing investments toward infrastructure, education,
and health services[191].

Creating an evaluation index system is essential for systematically analyzing the
effectiveness of sustainable agricultural practices. Numerous experts and researchers
worldwide have explored this topic extensively, resulting in the creation of
diverse evaluation frameworks for sustainable agricultural development, each based on
distinct viewpoints. Zhang Zhonggen and Ying Fengqi (2003), on the basis of
summarizing the views of many domestic and foreign researchers in this field
and consulting 25 experts in the field of sustainable agricultural development,
constructed a system of evaluation indicators consisting of five subsystems and 32

indicators.
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Table 1.3
Agricultural sustainable development evaluation index system
Subsystem Indicators Meaning of
indicators

Regional population density

Reflecting rural

Proportion of rural working population

human resource

Population - -
SI;/stem Proportion of the Pure Agricultural Labor Force structure and
. opulation
The mean years of education for the rural labor force pop
ressure
Per capita agricultural GDP at the regional level
Productivity of the agricultural workforce
— - Measure
Productivity of agricultural land ;
Aor] . - - — agricultural
. gricultural intermediate consumption productivity .
Economic - - - - production
Proportion of rural non-agricultural industries .
system . - : efficiency and
Mujun agricultural machinery total power .7
. : - marketization
Agricultural comparative advantage coefficient level
Commodity rate of agricultural products
Annual Per Capita Net Income of Rural Residents
mean years education attained by the rural labor force.
Engel coefficient of rural residents
The count of agricultural science and technology professionals per|
Social 10,000 agricultural workers. Assess urban-rural
svstem The quantity of doctors and health workers per thousand individualsiequity and public
M in rural regions. service coverage
The count of telephones per 100 individuals in rural regions.
Regional urbanization level
Regional kilometer density
Regional per capita cultivated land area Quantify the
Regional water resource density intensity and
Resource - — .7
svsterm Land multiple cropping index sustainability of
Y Flat specific gravity natural resource
Effective irrigation rate of cultivated land utilization
Regional wastewater discharge density
forest coverage rate Assess the
Environ- |Pesticide use intensity detrimental effects
mental  [Fertilizer use intensity of agricultural
system  [Proportion of area affected by natural disasters practices on the
Disaster resistance rate ecosystem.

Proportion of soil erosion area

Source: Organized by the author

Analyzed through the Table 1.3, the agricultural sustainable development

assessment indicator system is a multidimensional integrated framework. The system

integrates the five dimensions of population, economy, society, resources and

environment into a unified framework, breaking away from the single economy-

oriented evaluation model. The indicator design aligns with the specific traits of
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Chinese agriculture. Through quantitative scoring, the efficiency, equity and ecological
impact of agricultural development can be systematically assessed to provide data
support for the formulation of scientific policies and the optimization of agricultural
practices [187].

The complexities and evolving nature of agricultural systems are receiving
growing attention in the pursuit of sustainable global agricultural development. As
globalization accelerates, agricultural systems are increasingly affected by cross-
border factors, including market volatility, technology diffusion, climate change and
geopolitics. These factors are intertwined, so that the objective of sustainable
agricultural development is no longer limited to a single nation or area, but needs to be
addressed jointly through international cooperation and global governance. It is against
this backdrop that the strategy of internationalization of agriculture has gradually
become a key path to achieving the goal of sustainable agriculture.

Philip McMichael (1994) put forward the concept of "globalization of
agriculture" in Global Agro-Food System. Internationalization of agriculture refers to
the flow of factors such as agricultural production, trade, investment and technology
across national borders to form a global industrial chain and market network. It refers
to the flow of agricultural production, trade, investment, technology and other factors
across national borders, forming a global industrial chain and market network. Its core
lies in optimizing the allocation of agricultural resources through transnational
cooperation and resource integration, and enhancing the efficiency of the global food
system, but it is also accompanied by problems such as market monopoly and
ecological risks, etc. Stefano Ponte (2009) systematically analyzed the division of labor
and power relations in the value chain in the internationalization of agriculture in The
Globalization of Food and Agriculture, and included the flow of technology and capital
in the scope of the definition. A series of research results have laid the theoretical
foundation of agricultural internationalization.

Internationalization in general is a multifaceted concept and could be interpreted
from different perspectives (see Fig. 1.1). In this thesis we will stick to the definition

from economic perspectives.
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Business and Management
Perspective:

"the process of increasing
involvement in international
operations"

(Welch and Luostarinen, 1988)

DEFINITIONS OF
INTERNATIONALIZATION

(1-18-N)

Higher Education
Perspective:

""the process of integrating an
international, intercultural, or
global dimension into the purpose,
functions or delivery of
postsecondary education"
(Knight, 2000)

Fig. 1.1. Definitions of Internationalization

Source: Systemized by author

International trade theory is the cornerstone of the internationalization of
agriculture. Classical international trade theory, with comparative advantage at its core,
advocates that countries should implement labor division and trade in accordance with
their resource allocations and comparative advantages to attain the most efficient global
resource distribution. Building on this, the new international trade theory suggests that
imperfect competition and market structure are significant factors driving international

trade.
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The internationalization of agriculture has flourished under this theoretical
framework, and countries have realized the optimal allocation of agricultural resources
and the improvement of agricultural output through agricultural trade cooperation. It is
worth pointing out that traditional international trade theories focus on North-South
trade, and have limited explanatory power for trade phenomena. The rise of significant
intra-industry trade among developed countries has led to the emergence of factors
such as imperfect competition, economies of scale, and externalities. These
components offer a more detailed insight into the factors affecting international trade
and the allocation of its benefits. Consequently, the new trade theory, which emphasizes
scale returns and imperfect competition, provides a novel perspective and theoretical
foundation for the globalization of agriculture.

International investment theory is another important theoretical basis for the
internationalization of agriculture. Direct investment by TNCs is crucial to the
internationalization of agriculture. According to the international investment theory,
through outward direct investment, TNCs realize increase global agricultural output.
In addition, international investment theory also emphasizes that TNCs' investment
facilitates the spread of advanced agricultural technology and management practices,
thereby promoting agricultural modernization. For example, Dutch multinational
agricultural companies have played a role in increasing agricultural productivity and
enhancing the quality of agricultural goods in numerous developing countries across
the globe by providing technology and investing in infrastructure. Similarly, Chinese
agricultural investment projects in Africa not only brought advanced irrigation
technology and agricultural machinery to the region, but also helped to increase food
production and the efficiency of agricultural production in Africa by imparting modern
farming and management skills to African farmers through training and cooperation.

The theory of international cooperation is a strong support for the
internationalization of agriculture. This theory suggests that through collaboration,
nations can collectively tackle global issues such as food security and climate change.
Within the agricultural sector, international cooperation enables countries to address

the challenges of agricultural development together and share the benefits of this
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progress. The globalization of agriculture is driven by the principles of international
cooperation, allowing nations to achieve sustainable agricultural growth by enhancing
collaborative efforts in this field. In response to global food security and other
challenges, international collaboration becomes especially crucial. By sharing
knowledge, providing technical assistance, and aligning policies, countries can work
together to advance agriculture and ensure the resilience and sustainability.

Internationalization of agriculture facilitates the efficient distribution of
worldwide agricultural resources, boosts agricultural production, and aids in mitigating
global food security concerns. Additionally, the internationalization of agriculture
supports the spread of advanced agricultural technologies and management practices,
enhancing technological capabilities in various countries and driving
agricultural modernization. Furthermore, it encourages international collaboration in
agriculture, providing substantial support for addressing global agricultural issues.
Nevertheless, it also encounters challenges that could intensify inequality and
dependency, particularly in developing nations. One notable aspect is trade dependency.
In the last two decades, the proportion of international trade in the global economy has
risen considerably, serving as a critical income source for developing countries
(Table 1.4).

Nevertheless, numerous low-income countries have traditionally depended on
the production and export of agricultural products. Excessive reliance on food imports
renders these nations susceptible to price fluctuations and disruptions in global supply
chains. For instance, the COVID-19 pandemic highlighted the fragility of the global
food system, as trade restrictions and logistical challenges caused substantial delays
and shortages in several countries. Countries that rely heavily on food imports face
higher prices, increased pressure on household budgets, and increased food insecurity.
Second, unequal access to global markets is prominent. Developing countries
encounter numerous challenges in integrating into GVCs, such as insufficient
infrastructure, fragile institutional systems, and restricted access to financial resources.
For example, smallholder farmers in sub-Saharan Africa have difficulty competing

with large agribusinesses in export markets due to limited productive capacity and
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difficulties in accessing modern inputs and technologies. In addition, power imbalances
in trade negotiations can lead to unfavorable conditions for developing countries,
limiting their ability to benefit from internationalization.

Table 1.4
Comparison of challenges and opportunities brought by internationalization to

developed and developing countries

Aspect Developed countries Developing country
Enter a larger market and Access to technology, foreign direct

chance . . : :
export high-value crops. investment, improving food supply
Environmental problems

challenge caused by large-scale Trade dependence and unequal market access
agriculture
technological Advanced mechanization

Limited access to inputs and technology.

innovation and precision agriculture

Source: generated by the author

The Table 1.5 highlights the extent to which different regions rely on imports for
food security, detailing the proportion of food imports and the main crops imported in
each region. The MENA region demonstrates the highest level of dependence on food
imports, as half of its food supply is sourced from international markets, and imports
of basic foodstuffs such as wheat, rice and sugar, reflecting the region's limited
agricultural production capacity. Sub-Saharan Africa has a food import dependence of
20 percent, importing mainly staple crops, which are particularly Significant in areas
where local production is insufficient. South-East Asia has a relatively low food import
dependence of 10 per cent, importing mainly commodities with limited local
production, such as wheat and dairy products, but the region as a whole has a strong
agricultural production capacity. Latin America has the lowest food import dependence
at 5 percent, importing mainly dairy products and cereals, although many countries in
the region are net food exporters but still need to import some commodities. The data
in the table reveal differences in the level of dependence on global food trade by region,
with some regions being more vulnerable to supply chain disruptions due to their

dependence on imports of basic foodstuffs.
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Table 1.5
Food import dependency by region
Food Import Dependency (%)
Region Key Imported Crops
IDI = Productioni’;izj:ts—Ewports ” 100%

Middle East &North Africa 50% Wheat, rice, sugar

Sub-Saharan Africa 20% Wheat, maize, rice
Southeast Asia 10% Wheat, dairy products
Latin America 5% Dairy products, grains

Source: World Bank Global Food Security Database

The export-oriented agricultural production model tends to promote the
expansion of monocropping and intensive farming, which in turn leads to problems. In
Brazil, for example, deforestation in the Amazon region is a growing problem to satisfy
the demand for soybeans in the international market. Address this challenge, countries
are gradually implementing sustainable trade policies that promote environmentally
friendly production, such as the promotion of certification systems such as Fairtrade
and the Rainforest Alliance, which not only encourage sustainable production methods,
but also safeguard the legitimate rights and interests of laborers. Meanwhile, climate-
smart agriculture (CSA) approaches are being incorporated into international trade
frameworks to improve the resilience of agricultural systems to climate change [51].

Sustainable agriculture and food security are fundamentally interconnected.
Food security 1s a key pillar for ensuring social stability, supporting the continuous and
healthy progress of the national economy, and achieving long-term national peace and
stability. The United Nations launched the 2030 Agenda for Sustainable Development
in 2015, which highlighted food security as a key global development priority. This
agenda built upon and expanded the earlier Millennium Development Goal (MDG),
which aimed to "eliminate extreme poverty and hunger and reduce by half the number
of people suffering from hunger between 1990 and 2015". The 2030 Agenda
underscores the critical importance of food security in shaping global development.
This marks a shift from the previous Millennium Development Goal, which aimed to
"eradicate extreme poverty and hunger and halve the proportion of people suffering

from hunger between 1990 and 2015". The new SDGs not only lay emphasis on
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eliminating hunger, but also further stress the significance of sustainability and
nutrition. Specifically, the aim is to reach "zero hunger" by 2030, guarantee food
security, enhance nutritional levels, and promote sustainable agricultural development,
and specific targets have been set. These include completely eradicating all forms of
hunger by 2030; significantly improving the efficiency of agricultural production;
building a sustainable agricultural production system, and promoting advanced
agricultural technologies to enhance the productive capacity of agriculture in less-
developed regions. At the global level, sustainable agriculture cannot be realized
without an effective global governance mechanism. The international community
needs to jointly address the challenges of food security and sustainable agricultural
development through multilateral cooperation, policy coordination and technology
sharing. World organizations encouraging collaboration among nations in sustainable
agriculture by establishing global standards, offering technical support, and fostering
policy discussions. In addition, transnational agricultural investment, technology
transfer and the improvement of market mechanisms are also important ways to realize
global food security and sustainable agricultural development. In the future, global
governance should pay more attention to fairness and inclusiveness and ensure that
developing countries can fully participate in and benefit from the global practice of

sustainable agriculture.

1.2. Theoretical Models of Agricultural Progress and Internationalization

Agricultural progress plays an irreplaceable and important role in ensuring
global food security. In the 2009 World Summit on Food Security Declaration, the Food
and Agriculture Organization (FAO) described agricultural progress as "achieving a
balance between boosting productivity and safeguarding ecosystems through
sustainable intensification". Thomas Malthus (1798) proposed in "On Population" that

agricultural productivity improvement is the key to break through the "population trap".
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Theodore Schultz (Theodore Schultz, 1964) in "Transforming Traditional Agriculture"
systematically argued that technological progress and investment in human capital
promote agricultural modernization, laying the theoretical foundation of agricultural
progress. To investigate the intricate dynamic mechanisms within the agricultural
system, scholars have actively constructed theoretical models through the analysis of
key dimensions of agricultural progress, and analyzed the driving factors of agricultural
growth in a systematic way.

Through examining the table, it is evident that the key dimensions of agricultural
advancement encompass five primary areas: technological innovation, productivity
improvement, ecological protection, economic optimization and policy support.
Technological innovation includes the application of mechanized equipment and crop
genetic improvement; productivity improvement focuses on the efficient use of land,
water and labor per unit; sustainability emphasizes soil protection, emission reduction
and pollution control, and biodiversity preservation; economic growth is achieved
through the enhancement of farmers' profitability and the expansion of markets (both
locally and globally); and policy innovation promotes systemic change through subsidy
mechanisms, optimization of trade rules, and financial support (Fig. 1.2).

During the process of globalization, agricultural advancement is achieved
through technological innovation, driven population pressure is a central driver in the
study of agricultural progress and technological innovation.

Table 1.6 compares Boserup's model of agricultural intensification (1965) with
Malthus's theory of population-food balance (1798), which differentiates population
growth and agricultural development. Boserup's theory highlights that population
growth drives improvements in land productivity by necessitating technological
advancements. Notable examples of this include the introduction of high-yielding
varieties in Asia and Africa, as well as the intensification of farming through their
adoption [26].

Typical cases include Asia and Africa through the promotion of high-yielding
varieties to achieve intensification of farming. In contrast, the Malthusian model points

out that exponential population growth inevitably exceeds the linear supply of food,
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which ultimately leads to resource depletion and social crises, as evidenced by the
famines in pre-industrial Europe due to the lagging of food production capacity behind
population expansion. The essence of the conflict between the two theories lies in the
difference in the perception of technological potential: Boserup argues that innovation
can break through resource constraints, while Malthus presupposes the finiteness of

technological progress.

Fig. 1.2. Key dimensions of agricultural progress

Key Dimensions of Agricultural Progress

/
Technological | ¢ A‘dol.)t.ion oii 111;(111-‘311‘[1 f]:-quii)ment, agricultural mechanization,
Advancemen and . precision agriculture techno og.y.. .
. € Development of new crop varieties, development of genetically
Innovations ) )
improved crops and livestock.
o _/
( . .
€ Increased yields and output per unit of land, water, and labor.
Productivity 4’\ 4 Enhanced resource use efficiency (e.g., water, fertilizers).
Improvement —l/
N J
€ Practices that conserve soil, water, and biodiversity.
Sustainability 4 Reduction in greenhouse gas emissions and chemical use.
€ Increased profitability for farmers.
Economic Growth @ Better integration of agricultural products into markets, both
local and global.
. . € Subsidies, financial support, price controls
Agricultural policy € Trade policies Policies that support agricultural progress
innovation

Source: Organized by the author

Historical practice provides empirical evidence to reconcile the two - The Green
Revolution in the 20th century brought about a significant rise in food production in
Asia and Latin America by introducing high-yield crop varieties and fertilizers and
irrigation techniques, validating Boserup's technology-driven pathway and

highlighting both the ecological costs of the Malthusian warning. This indicates that
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agricultural advancement must strive to achieve a dynamic equilibrium between

technological innovation and sustainable resource management.

Table 1.6
Comparison of agricultural theories
Model Core Idea Example
Boserup > Theoq Of. Population growth drives The shift to intensive
Agricultural Intensification . : : .. : :
(1965) agricultural innovation | Farming in Asia and Africa

Malthusian Theory of Population growth leads to
Population and Food Supply food scarcity unless
(1798) controlled

Food shortages in pre-
industrial Europe

Source: completed by the author

Internationalized agricultural flows are another driver of agricultural
internationalization. The system of agricultural progress has been reconfigured through
multidimensional factor flows, enabling countries to cooperate, trade and exchange
technology, share resources and development opportunities, and ultimately improve the
efficiency and comprehensive level of global agricultural output (Fig. 1.3).

Global agricultural flows and forms of development demonstrate the
multifaceted character of the internationalization of agriculture. Global trade in
agricultural goods has led to a broader range of food sources and a more efficient
agricultural production structure. The spread of agricultural technologies and
knowledge, particularly to developing nations, along with transnational investments in
agriculture, has enhanced infrastructure and boosted production capacities.
Additionally, international collaboration on food security and climate change has been
enhanced through the coordination of global agricultural policies. The establishment
of global agricultural supply chains has enhanced the efficiency of resource allocation

and contributed to the specialization of agricultural production.
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Forms of internationalized agricultural mobility

Global agricultural trade

L

Global diffusion of
agricultural technology
and knowledge

1L

Transnational investment
in agriculture

I

Global agricultural
policy coordination

AL

The formation of global
agricultural supply
chains

Transnational mobility of
farmers and labor

i

A global blend of cultures
and eating habits

Iy

[Cross-border movement of agricultural products (food, oilseeds,
meat, etc.) constitutes a core element of global agricultural trade,
promoting food diversification and production restructuring across
countries.

® Dutch flowers exported worldwide; Brazilian soybean exports

K to China /

Developing countries benefit from the transfer of advanced
technologies (such as genetic modification and precision agriculture)
and management practices from developed nations, leading to
enhanced production efficiency and sustainability.

® China's hybrid rice technology spreads globally; Israeli drip
K irrigation technologv to African countriesextended /

leestments made globally by transnational corporations and\
international investors have contributed to the development of
agricultural infrastructure (irrigation systems and agricultural
mechanization) and the enhancement of global agricultural
production capacity.

\. COFCO acquires Noble Agri and Nidera in Brazil -

International organizations (WTO, FAO) promote food security and
climate change cooperation to ensure stable agricultural development.
® Transnational Coordination Mechanism for the EU Common
Agricultural Policy (CAP)

~

Transnational integration of supply chains (production, processing,
logistics) to promote efficiency in resource allocation and economic
interaction between different regions, and to promote specialization
and scaling up of agricultural production.

®  Global Supply Chain of Thai Fragrant Rice

/

Expatriate farmers have been brought in by countries with labor
shortages, and farmers from developing countries have been
involved in agricultural production in other countries through
migration or employment.

® Mexican Farmers Go to U.S. for Seasonal Agricultural Labor

J

Specialized agricultural products (Asian rice, Indian spices) are
entering the international market, promoting the integration of food
culture and product diversification.

® India's Catch Foods exports spice blends to 40 countries

N

-

Fig. 1.3. Forms of internationalized agricultural mobility

Source: Organized by the author
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In addition, the transnational migration of farmers and transnationals, as well as
the global convergence of cultures and cuisines, have further expanded the impact of
the internationalization of agriculture. Together, these factors have created a complex
network of global agricultural flows and development, which has not only reshaped
global agricultural production and trade patterns, but also triggered an in-depth
exploration of theories of agricultural development.

The internationalization of agricultural trade could be explained by a number of
theoretical models:

1. The principle of comparative advantage was introduced by British economist
David Ricardo. The theory holds that countries should concentrate on producing those
commodities that exchange them for other commodities through international trade in
order to maximize resources Ricardo's theory of comparative advantage has profoundly
influenced the development of economics and provided the theoretical basis for the
theoretical model of agricultural progress and internationalization. With agricultural
technology continues to advance, nations are capable of producing a greater quantity
of agricultural products, and the international trade of these products not only promotes
the global circulation of agricultural products, but also accelerates the process of
economic integration between places. Especially for those countries with rich
agricultural resources, they are able to rely on their comparative advantages in
agricultural production to carry out efficient trade exchanges compared with other
countries, which promotes the optimal allocation of global agricultural products and
the efficient use of resources. Agricultural production and trade in the process of
internationalization serve as a key application of the theory of comparative advantage
and a foundational element for the expansion and advancement of the global
economy. [95].

2. The Global Value Chain (GVC) theory focuses on the integration of all stages,
from sourcing raw materials to efficient final consumption, with the goal of enhancing
the added value and market competitiveness of agricultural products (Gereffi,
2005) [87]. The GVC model focuses on the leading firms and their relationships with

multinational suppliers, distributors, and retailers, and explains how to add value at



39

every stage of production to add value to improve supply chain efficiency. In
agriculture, lead firms usually dominate production conditions, quality and delivery
times. For example, a smallholder farmer or supplier may be integrated into a global
supply chain for, say, coffee or cocoa, in which international buyers set stringent quality
standards.GVC theory emphasizes upgrading opportunities-local suppliers or
producers can move to higher-value-added segments of the value chain by upgrading
their capabilities. For example, a country dominated by primary agricultural products
could move towards processing and branding to capture more value.

3. The Food Sovereignty Model offers an alternative development path for global
agricultural systems by emphasizing the integration of localized production,
smallholder protection, ecologically sustainable agriculture, policy autonomy and
cultural values. The model advocates reducing dependence on external markets and
increasing the food self-sufficiency of communities, while ensuring that smallholder
farmers are able to compete fairly in the marketplace and maintain their productive
autonomy through land reform, cooperatives, and participatory policy
development [230]. In addition, the food sovereignty model promotes the
implementation of environmentally sustainable agricultural practices that mitigate
adverse environmental effects. Furthermore, it seeks to strengthen cultural identity and
social cohesion within communities by safeguarding traditional agricultural knowledge
and preserving food culture. [193]. This model not only aims to achieve food security,
but also pursues the multiple goals of social equity and ecological sustainability,
providing an important theoretical basis and practical guidance for the transformation

of global agriculture [180].

Table 1.7
Differences between the global value chain theory and the food sovereignty
model
Aspect Global Value Chain (GVC) Food Sovereignty
Decision-Making Driven by mulhtlnatlonal Controlled by local farmers and communities
corporations
Focus Maximizing g;(r)(l))gltsefﬁmency and Prioritizing local food security and sustainability
Market Power Lead firms dominate Farmers empowered through cooperatives
Env;;(q)lr;réfntal Large-scale, industrial farming Sustainable, small-scale farming

Source: Organized by the author
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The comparison between the global value chain theory and the food sovereignty
model aims to reveal the two different development paths of the global agricultural
system and their impacts on food security, social equity and ecological sustainability.
The GVC theory emphasizes the integration and efficiency of global production
networks and focuses on transnational collaboration and distribution of benefits, while
the food sovereignty model focuses on localized production, protection of the rights
and interests of smallholder farmers and ecological sustainability, and advocates for
reduced dependence on external markets [159]. In terms of environmental impacts, the
GVC model often results in resource depletion, deforestation, and biodiversity loss due
to large-scale industrial agriculture, while the food sovereignty model advocates
sustainable small-scale agriculture and emphasizes eco-friendly practices such as
agroecology and crop diversification. Overall, the table contrasts the globalization and
profit orientation of the GVC model with the local control, sustainability and farmer
empowerment of the food sovereignty model, demonstrating different paths to
agricultural development and market integration.

4. The Factor Endowment Theory, developed by Svedberg and Bertil Ohlin in
the 20th century, suggests that international trade patterns are influenced by the
distribution of factors of production across countries, such as land, labor, and capital
[134]. Countries rich in resources tend to export land-intensive products, while those
abundant in labor focus on exporting labor-intensive goods. The theory not only
elucidates the structure of division of labor in global agricultural trade but also offers
a theoretical foundation for nations to develop agricultural policies. It assists countries
in fully utilizing their resource endowment advantages and strengthening their
international competitiveness [104]. Simultaneously, the factor endowment theory
offers a crucial viewpoint for analyzing resource flows and benefit distribution within
the global agricultural value chain. It highlights the profound influence of international
trade on resource allocation efficiency and the refinement of production structures. In
agriculture, countries with abundant resources export land-intensive products, while

those with a surplus of labor focus on exporting labor-intensive goods. The theory
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explains patterns of resource allocation and specialization in global agricultural
trade [78].

5. The theory of agricultural globalization explores how globalization has
expanded the agricultural industry through trade, technology sharing and foreign
investment. It identifies the advantages of greater market access, higher productivity
and increased investment, while recognizing the challenges presented by the global
agricultural market, including trade dependence, environmental damage and the
widening gap between large agribusinesses and small farmers [214]. The theory also
highlights the impact of the globalization process on agricultural policies, especially in
the context of tariffs and trade agreements, policy coordination between countries has
become increasingly important [82].

Table 1.8 reveals the double-edged effects of globalization in agriculture: while
unleashing growth potential, structural risk challenges need to be addressed
systematically. On the trade side, globalization allows countries to access wider
markets and foreign exchange, but overdependence on export markets can lead to price

volatility and economic instability.

Table 1.8
Benefits and challenges of globalization in agriculture
Aspect Benefit Challenge
Trade Access to international markets and | Reliance on foreign markets and fluctuations in
currency exchange. prices
Technology Embracing quern farming Disparities in access, environmental
techniques
Transfer technologies Degradation
FDI supports infrastructure Dangers of reliance on foreign investment and
Investment . : . .
development and productivity potential capital exit

Source: Organized by the author

With regard to technology transfer, the introduction of advanced agricultural
technologies had increased productivity, but technological inequalities could
exacerbate the problem of environmental degradation. Foreign direct investment (FDI)

has been crucial in driving infrastructure development and improving productivity.
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However, over-reliance on foreign investment may lead to dependence on external
finance, and withdrawal of foreign capital may undermine local agricultural
progress [181]. Overall, the table summarizes the improved market access,
technological advances and investment opportunities brought about by the
globalization of agriculture, while also pointing out the risks of market dependence,
unequal access to technology and reliance on foreign capital.

Among the theories of agricultural globalization, the Environmental Kuznets
Curve (EKC), which measure trends in the agricultural development process (Fig. 1.4),
provides insights into how agricultural practices can respond to the challenges of
internationalization and sustainability, and shows that environmental degradation tends
to increase in line with economic growth but begins to slow down when per capita

incomes exceed a specific threshold [218].

Level of
environmental
degradation

A

Industrial
Economics

Iurnig point

Post industrial
(service sector
based economy
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Pre-industrial

economies,

>

GDP per capita
(econ growth)

Fig. 1.4. Environmental Kuznets curve

Source: [218]

At this point, countries typically invest resources in developing cleaner
technologies and implementing stricter environmental policies. This theory suggests
that the initial stages of agricultural intensification may lead to greater environmental
damage. However, as the agricultural sector grows and modernizes, it has the ability to
adopt more sustainable practices and mitigate environmental impacts [28]. In many

developing countries, agricultural expansion to meet food demand has led to
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deforestation, soil degradation and water depletion. As these countries progress and
globalize, they gain access to advanced technologies like precision agriculture and drip
irrigation, which help boost productivity while minimizing environmental harm [58].
In the axes of this graph, the x-axis represents GDP per capita, reflecting the
level of economic growth, and the y-axis represents the degree of environmental
degradation, which measures environmental damage at different stages of economic
development. The curve has an inverted U-shape, indicating the trend of environmental
degradation with economic growth [96]. The application of the Environmental Kuznets
Curve (EKC) in agriculture reveals the dynamic correlation: in the low per capita GDP
stage, the crude production relying on resource plundering eads to soil degradation and
loss of biodiversity, which corresponds to the period of EKC rise [27]; with the
transition to agricultural intensification (middle-income stage), mechanization and
monoculture As agriculture intensifies (middle-income stage), mechanization and
monoculture intensify carbon emissions and pollution, and environmental pressure
reaches its peak [47]; when it enters the high-income stage, technological innovation,
policy regulation (carbon tax, eco-subsidies), and transformation of market demand
(carbon-neutral agricultural products) drive agriculture to move towards a sustainable
model and achieve synergy between productivity and ecological restoration, which
corresponds to the period of declining EKC. However, path dependence (technology
lock-in), global value chain squeeze and climate shocks may delay the inflection point,
and we need to avoid the trap of "polluting first and then treating later" through stepped
technology adaptation, North-South cooperation and compensation, and localized
policy design, so as to directly embed the green agriculture paradigm and harmonize
the objectives of food security and ecological safety [219]. The environmental Kuznets
curve shows that the trend of ecological degradation in the process of
internationalization of agriculture is not inevitable, but depends on the synergy of
technological innovation, policy intervention and market mechanism. Developing
countries need to avoid the trap of "pollute first, treat later" and directly embed the

sustainable agriculture paradigm through cross-stage technological leapfrogging and
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institutional innovation to realize the dual goals of food security and ecological
safety [174].

6. Sustainable development model. The theoretical framework of sustainable
agricultural development, as a practical paradigm of multidisciplinary cross-
fertilization, realizes the optimal allocation and dynamic balance of agricultural
production activities through the construction of a three-dimensional synergistic
mechanism of economic systems, social systems and ecosystems [199]. In the context
of globalization, the theoretical model is committed to coordinating the dialectical
relationship between food security and ecological carrying capacity thresholds, while
paying attention to the optimization and adjustment of rural social structure [184]. The
development goals of item 2 (eradication of hunger) and item 12 (sustainable
production and consumption) proposed by the United Nations' 2030 Agenda for
Sustainable Development provide a systematic guiding program for the transformation
of global agriculture (United Nations, 2015) [95].

This transformation process requires the establishment of economically resilient
agricultural production systems that guarantee the capacity to fulfill the food
requirements of the globe's 9 billion individuals while maintaining industry
sustainability. Analyzing the economic dimension, the profitability of agricultural
operators constitutes a core element of system sustainability [13]. According to an
empirical study by the International Food and Agriculture Organization (IFAO), about
70% of food production in developing countries originates from small-scale producers,
but such groups generally face multiple constraints such as limited access to capital,
insufficient technological suitability, and market access barriers (Food and Agriculture
Organization, 2018) [34]. This requires that policy design needs to focus on building
an inclusive support system to enhance the vitality of the agricultural economy through
innovative financial instruments, improving infrastructure and optimizing supply chain
management. In terms of ecosystem maintenance, modern agricultural production
urgently needs to establish an environmental costing mechanism [42].

Specific implementation paths include: promoting farming system innovation

based on ecological carrying capacity, developing biodiversity-friendly farming
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models, and building a technology system for fertilizer and pesticide reduction. For
example, the promotion of precision fertilizer application technology can increase the
utilization rate of nitrogen fertilizer to more than 60%, while reducing greenhouse gas
emissions by 30%. The social equity dimension emphasizes inclusive development
through institutional innovation [10]. The focus areas cover the restructuring of the
rural poverty governance mechanism, the optimization of the food distribution system,
and the improvement of the producers' rights and interest’s protection system.
Empirical studies have shown that when the market participation of smallholder
producers increases by 10%, their household income can grow by 15-20% and
significantly improve regional food security [231].

Therefore, the establishment of a farmer-centered participatory development
model has become a crucial component of the theoretical framework. The effectiveness
of the theoretical model in practice depends on the degree of synergy among the three
subsystems: the economic dimension needs to ensure that the rate of return on
agricultural capital is higher than the average profitability of the society; the ecological
dimension requires the internalization of environmental externalities into production
costs; and the social dimension requires the establishment of a fair benefit distribution
mechanism [48]. By creating a multilevel indicator system, the sustainability of the

agricultural system can be accurately evaluated.

1.3. Evolution of Global and National Strategies of Agricultural

Development and Food Security

Agricultural progress has consistently been vital for safeguarding food security,
especially in the context of continued global population and agricultural growth and
climate change that threatens agricultural productivity. This requires the
implementation of proactive and comprehensive agricultural development strategies
that focus on sustainable practices, technological innovation and democratization

policies. Throughout its history, global agricultural development has been a complex
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process from reactive responses to existential crises to proactive construction of
sustainable systems.

The analysis of the following five stages reveals the intertwined technological,
political, ecological and social evolution:

1. Pre-industrialization period (before the 18th century). During this period,
global and national agricultural systems were organized primarily around subsistence
agriculture, with little emphasis on commercial agriculture, technological advances or
large-scale trade networks. This phase reflects the earliest agricultural practices, driven
by the needs of local communities to ensure food security and livelihoods (Table 1.9).

In short, agricultural development during this period was largely subsistence,
food production was largely localized and trade was based on a barter system.
Technological advances were limited, yields were low, humans were defenseless
against pests, diseases and extreme weather, and food security was entirely subject to
ecological contingencies [162]. Agricultural practices are community-based and there
is little government or institutional involvement in food security. Food security at this
stage is equated with "avoiding famine", with technological stagnation and closed
systems constituting the upper limit of survival.

2. Industrial revolution and colonial agriculture (18th-19th centuries). During
this period, the world's agricultural development was driven by both technological
innovation and colonial policies, which reconfigured the global agricultural production
system (Table 1.10). The application of steam power gave rise to equipment such as
threshing machines and other devices that significantly improved the efficiency of
farming, but the technological dividend was concentrated in the colonial sovereigns.
The colonial authorities integrated the colonies into the global supply chain of raw
materials by enforcing a monocropping system. For example, in India, under the British
East India Company, cotton cultivation expanded to three times the size of food crops
(1800-1850), leading directly to periodic famines in Bengal; and in Latin America,
Brazil was reduced to a coffee plantation economy, with 60 percent of the world's

coffee exports in 1860, at the expense of its indigenous food self-sufficiency [45].
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Table 1.9

Global characteristics of pre-industrial agriculture

Perspective

Global characteristics

National characteristics

farming system

Subsistence agriculture is dominant,
with production objectives centered
on meeting the basic food needs of
the household or community

Self-sufficiency model
predominates, with high localization
of food production and
consumption, and very little surplus
reaching markets

food distribution

Highly localized food systems that
rely on intraregional circulation and
lack mechanisms for large-scale
circulation across regions

Significantly affected by seasonal
cycles and lack of long-term storage
technologies (e.g., drying,
inadequate cellar facilities)

trade pattern

International trade was minimal,
involving only a few exchanges of
luxury goods such as spices and silks

Commodity flows are limited to
local markets, with no national or
cross-regional supply chain network
in place

food security

Significantly constrained by natural
conditions (climate, seasons) and
limited capacity for food reserves at
the household and community levels

The Government's role in planning
and regulating agricultural
production and food distribution is
weak and dominated by local
traditional management

technical
application

Simple means of production (e.g.,
wooden plows, human farming),
slow technological innovation,
reliance on traditional experience
and manual labor

Relying mainly on human and
animal power, with handmade
agricultural tools (such as sickles
and stone mills), the degree of
mechanization is close to zero.

Source: systematized by the author

The ecological costs were then realized, with Caribbean sugar cane plantations
experiencing a 40% decline in production by the end of the 19th century due to soil
fertility depletion triggered by continued monoculture. The ambivalence of this period
was revealed in the Irish Potato Famine (1845-1852), when Britain forced Ireland to
export wheat through the Grain Act, despite the fact that the crop had been wiped out
by late blight, leading to the deaths of millions from starvation and highlighting the
exploitative character of agricultural production within the colonial system. The initial
formation of a global food trade network did not alleviate inequality, but rather
exacerbated the economic divide between the core and the periphery through the price
SCISSOTS.

3. Green Revolution (1940s-1970s). The Green Revolution was the most
important global agricultural strategy of the twentieth century. It aimed to address
widespread hunger and food shortages, especially in developing countries, through the

adoption of agricultural technologies.
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Table 1.10

Core elements of the industrial revolution and colonial agricultural development

Level Core elements Mechanism of action Typical case
Steam-powered Improved farming efficiency and
machinery, e.g., reduced labor requirements, but
threshing dependent on coal energy and | UK (textile machinery
technological | machines (1784), | industrialized production | patents), France (colonial
innovation | steel plows (1837) | systems. management techniques)
Early fertilizers Short-term enhancement of land
(Chilean saltpeter, | yields and accelerated soil
guano) nutrient overdraft.
Colonial powers forced colonies
to concentrate on cultivating
Monoculture cash crops like cotton, SUEAT ] 1 dia (60% of cotton
cane, and coffee, which R, .
cultivation, 1850), Brazil
. weakened the local food self-
colonial . (70% of coffee exports,
. sufficiency systems. .
policy — — 1880), Caribbean (sugar
TP Stripping  aboriginal ~ land .
Land privatization ; . cane plantations)
ownership and creating a
and labor control
dependent labor system to
(slavery, guarantee a stable supply of raw
indentured labor) .
materials.

Source: Organized by the author

The Green Revolution focused on the utilization of high-yielding varieties of
crucial crops, such as wheat, contemporary rice, and maize, resulting in a considerable
rise in crop output. By the 1980s, wheat production in India had more than tripled from
12 million tons in 1965 to over 72 million tons [182]. The increased use of synthetic
fertilizers and pesticides helped to improve soil fertility, and the expansion of irrigation
networks allowed farmers to cultivate more land, reducing food production in countries
such as India, Mexico and the United States, where hunger had become a major
problem. It is estimated that the Green Revolution averted widespread famine, saved
millions of lives, and helped reduce global poverty rates [101].

Table 1.11 lists the four basic pillars of the Green Revolution, with high-yielding
varieties in particular. These hybrids, including genetically enhanced varieties of major
crops like wheat and rice, are developed to boost yields. Their deployment has had far-
reaching impacts, manifested in dramatic increases in agricultural productivity. This
breakthrough has revolutionized the dynamics of food production, enabling growers to
get more from the same amount of arable land and contributing significantly to

advances in global food security.
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Table 1.11

Components of the green revolution and their impacts

Component

Impact

High-Yielding Varieties

(HYVs)

Increased crop productivity (e.g., wheat and rice)

Chemical Fertilizers

Improved soil fertility and boosted plant growth

Irrigation Technologies |Allowed more efficient water use, expanding cultivation in arid areas

Pesticides

Reduced losses from pests and diseases, improving crop yields

Source: Organized by the author

Chemical fertilizers are enriched with nutrients such as nitrogen, phosphorus and

potassium and are used to improve soil fertility. Their use helps plants grow more

robustly and increases the total crop yield. Advanced irrigation systems, including the

use of canals, wells and sprinklers, have made the use of water for agriculture more

efficient. This has made it possible to farm areas that were previously dry and water-

stressed, increasing the amount of cultivated land. Pesticides are used to control pests

and diseases that can damage crops. Their impact has been to reduce crop losses due

to pests, thereby increasing yields and improving food security (Table 1.12).

Table 1.12
National and Global Agricultural Strategies for the Green Revolution Era
St;;tse— Pe:is‘?:c_ Specific strategies and typical cases
Organizations like the International Rice Research Institute (IRRI) and CIMMYT
Internatio- | develop and promote high-yielding crop varieties (e.g., dwarf wheat, IR8 rice),
nal studies | while the World Bank supports technological advancements by funding irrigation
projects, such as the Thar Desert Tubewell Project in India.
Global Food aid Distribution of surplus food from developed countries to developing countries (e.g.,
the U.S. PL 480 program to provide 34 million tons of wheat to India and Pakistan),
collabo- | and trade . . .
ration bundle'd with techn'ology expprts to gurb communl.st expansion.
Establishment of high-potential farming areas and investments in roads, storage and
Infrastruc- | .7 . e
ture irrigation f.ac111tles. help connect rural areas to rnar.kets and reduce pos‘F—har.\/est
develop- losses. .Pun]ab, Indlg (60% of national wheat production, 1975), Luzon, Phlllpplpes
ment (90% rice coverage in IR8, 1970), expansion of the Sonora Canal System in Mexico
(1950-1970), quadrupling of irrigated area
Government subsidies for fertilizers, seeds and machinery made Green Revolution
Policy technologies more accessible. "nationalization of banks" in India (1969), with
support mandatory credit tilted in favor of large-scale farmers, and 70 per cent of farm loans
Count- for large farmers in Punjab (1975).
ry-level Land Land redistribution aims to empower small-scale farmers and reduce inequality.
strate- reform (For example, the Agrarian Land Reform Code of the Philippines was enacted in
gies 1963, and the Ejido system in Mexico prohibits the sale of land.)
. Agricultural extension programs teach farmers sustainable practices and effective
Education . " ,, .
and training use .of new tgchnologles. (For example, the Masagana 99" program in the
Philippines trained farmers to use IR8 rice and fertilizers).
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Table 1.13

Impact of the green revolution on agricultural production and the

environmental conditions

Perspect
ive

Positive influence

Negative impact

Crop
yield

Enhanced food production and self-
sufficiency. Global cereal output grew at an
average annual rate of 3% (1950-1970) and
Asia's food self-sufficiency rate rose from
82% (1961) to 97% (1985). IR8 rice yields
in the Philippines increased from 1.9
tons/ha to 4.7 tons/ha (1966-1975).

Soil  degradation and decline in
biodiversity. In the Indian state of Punjab,
the extent of salinized soil increased from
3 percent in 1966 to 42 percent in 1991,
and the productivity of arable land
declined by 30 per cent. In Sonora,
Mexico, monoculture of wheat led to the
disappearance of 70% of native maize
varieties (1980).

Poverty
reduction

Reducing  hunger and  improving
livelihoods. Rice exports from the
Philippines increased from 0 tons in 1965
to 500,000 tons in 1975, alleviating rural
poverty in the short term. Farmers' incomes
in Punjab, India, increased by an average of
8 percent annually (1965-1975).

Widening inequality between large and
small farmers. The rate of suicide among
small farmers in India rose to 25.8 per
100,000 (1995-2005) due to debt stress.
The rate of abandonment of peasant land in
Mexico reached 15 percent (1980) due to
technological thresholds, exacerbating the
expansion of urban slums.

Water
resources

Expansion of irrigation increased arable
land. Expansion of irrigation increased the
area under rice cultivation by 400% in
Punjab, India (1960-1990).

Irrigation Efficiency Improvement and
Doubling of Agricultural Output in the
Sonora Canal System, Mexico (1950-1970)

Over-abstraction and aquifer depletion. In
the Indian state of Punjab, groundwater
over-abstraction is 160%, with an average
annual decline in groundwater levels of 0.4
meters (1970-1990).

Chemi-
cal input

The use of fertilizers greatly enhanced
productivity, global fertilizer application
continues to grow, increasing yields by 200-
300 per cent between 2000 to 1950. In India,
the use of pesticides reduced wheat pest
damage from 20% to 5% by 1970.

Water pollution and soil nutrient depletion.
In the Gulf of Mexico, 20,000 km2 of
"dead zones" (2000) were created by
fertilizer run-off, with fisheries losses
averaging $1.2 billion per year.

Sources: Hazel, 2009; Pingali, 2012

4. Emergence of sustainable intensification (1980-2015). As the environmental

drawbacks of the Green Revolution became increasingly apparent, the concept of

sustainable intensification (SI) emerged as a modern approach to agricultural

development. Sustainable intensification aims to enhance agricultural productivity

while avoiding further environmental deterioration, thereby balancing economic and

ecological objectives. This model is especially crucial within the framework of climate

change, as it aims to sustain high productivity levels while minimizing greenhouse gas

(GHG) emissions and preserving natural resources.
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Fig. 1.5. Sustainable intensification frameworks

Source: [85]

Sustainable intensification intends to enhance the output efficiency per unit area
by means of scientific and technological innovation, management optimization and
policy support, without extending the area of arable land, so as to meet the current food
demand and ensure the long-term sustainable utilization of resources. The core of this
lies in the efficient use of resources, such as the optimization of water and fertilizer
management through precision agriculture technology to reduce resource wastage;
Simultaneously, technological innovations, such as biotechnology and the application
of information technology, can improve crop yields and resilience to meet the
challenges of climate change [85]. In addition, maintaining ecological balance is
crucial, and biodiversity and soil health must be preserved while increasing yields in
order to achieve long-term ecological sustainability. Policy and governance are crucial
in this process, as they involve developing effective agricultural policies, providing
financial support and technical training, and promoting the adoption of sustainable

production practices by farmers. Social equity is also an important factor that cannot
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be ignored. Ensuring equal access to resources and market opportunities for

smallholder farmers and large-scale agribusinesses contributes to higher levels of food

security for society as a whole. The framework system integrated the multiple elements

of sustainable agriculture and aimed to attain a equilibrium between farm output and

environmental conservation, providing a scientific path to food security and sustainable

development (Table 1.14).

Table 1.14
Green revolution vs. sustainable intensification
Aspect Green Revolution Sustainable Intensification
In the mid-20th century, agricultural To address environmental, social, and
Development | productivity  improvements  were economic sustainability challenges while
background | mainly concentrated in developing hanci oul ly ducti &
countries enhancing agricultural productivity
nhance agricultural productivity withou
Enh. gricultural productivity without
Core Increased agricultural production and | harming the environment, secure food
objectives | solved food shortages availability, and promote the sustainable
utilization of resources.
. N Emphasis on the combination of
Technolo The widespread use of fertilizers, innovative technologies and eco-friendly
de enden%z pesticides, mechanization, and high- agricultural practices, including precision
P yield crop varieties. agriculture, ecological agriculture and
agricultural biotechnology
. . . | Focus on reducing environmental
. Caused environmental pollution, soil . : : . .
Environment deoradation roundwater pollution, promoting ecological diversity,
al impact coﬁtaminatian and other r%blems avoiding over-reliance on chemicals and
P resource consumption
Resource Increased agricultural production, but | Enhance the efficiency of resource use,
utilization | accompanied by high resource | minimize resource wastage and lessen the
efficiency consumption environmental impact
Production | Depends on a single high-yield crop Support diversified production models,
: : . including eco-friendly practices such as
model and intensive production methods

crop rotation and integrated farming

Social impact

Increased food production, but may not
improve the income and poverty of
small farmers

Focus on poverty reduction, emphasize
improving rural economy and agricultural
equity

Sustainability

Confronted with the depletion of
resources, environmental damage, and
the loss of biodiversity

Emphasis is placed on sustainable
development to guarantee the equilibrium
between agriculture and environmental as
well as social goals

Food security

Increasing food availability through
higher yields, but without addressing
poverty and inequality

Emphasize the equitable distribution of
food, while ensuring long-term food
security and environmental sustainability.

Source: Organized by the author

It is clear from the analysis in the table that sustainable intensification (SI)

combines innovative and eco-friendly practices, such as precision agriculture and

diversified farming systems, and that SI addresses the environmental and social
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challenges associated with traditional agricultural maintaining environmental
sustainability amidst global challenges like climate change, resource depletion, and
population growth [206].

5. SDGs and systemic change (2015-present). The Millennium Development
Goals (MDGs) and the Sustainable Development Goals (SDGs), which were set up by
the United Nations, represent a set of significant international development
frameworks created to tackle the numerous challenges of global poverty, inequality,
and underdevelopment within the context of globalization [212]. The establishment of
this framework signaled a major effort by the international community to promote
sustainable development and improve human living conditions.

To date, there is no globally recognized definition of food security. This is
because food security has been understood differently across various historical periods,
countries, regions, socio-economic development levels, and individual perspectives.
From 1972 to 1974, global food shortages due to statistical climatic conditions forced
an impending food crisis to erupt worldwide, bringing about severe food shortages
especially in the least affluent African countries and numerous developing countries
[15]. Simultaneously, the major food-producing countries took the lead. during the
World Food Conference, the World Declaration on the Elimination of Hunger and
Malnutrition and the International Agreement on Global Food Security were approved,
which set targets for countries to act on, requiring governments to set a minimum of
18% of food consumption for the year [183]. The Conference defined food security as
"ensuring that everyone in the world has access at all times to enough food to be healthy
and to survive." This definition places special emphasis on food production-centered
development, recognizing the need to prioritize the satisfaction of people's basic food
needs, ensure a stable food supply and increase food reserves [93].

Food security, as a fundamental concern linked to national welfare and social
cohesion, has a direct impact on both individual well-being and the sustainable
development of a nation's economy and society. Starting from the definition of food

security and its multidimensional connotation, this paper will systematically explore
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its specific performance and challenges in the four key areas of supply, access,

utilization and stability (Fig. 1.6)

* balance
between
production and

import capacity

* price stability
and
distributional
equity

Supply Access

Utilization Stability

sustainability of
supply and
access over
time

* nutritional
value and
safety

Fig. 1.6. Parameters of Food Security

Source: Organized by the author

Food supply is the cornerstone of food security, and its adequacy directly
determines the extent to which people's basic needs are met. The capacity of food
production is decided by the accessibility of natural resources, the extent of scientific
and technological progress, and the level of policy support [215]. Although China
benefits from advanced agricultural technology and effective resource management,
challenges such as population increase, reducing arable land, and climate change keep
imposing continuous pressure on food production. Simultaneously, as an important
means of supplementing domestic production shortfalls, the stabilization of import
capacity is crucial. However, overdependence on the international market could pose
potential risks. Therefore, improving domestic production capacity and ensuring the
diversification of import channels are key to ensuring the security of food supply [220].

The core of food access lies in the capacity of individuals to obtain the food they
need at a reasonable cost. The variation in food prices is affected by multiple factors,
like the dynamics of market supply and demand, policy interferences, and changes in

international markets, and it may potentially endanger food security. Moreover, the
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fairness of food distribution directly affects social stability and the well-being of
individuals [121]. Equitable food distribution contributes to poverty reduction, while
inequitable distribution may cause social conflict and threaten food security.

Food utilization involves not only meeting basic living needs, but also enhancing
the nutritional quality and safety of food. The nutritional quality of food directly
influences the health status of individuals, while safety is related to whether food
contains harmful substances during production, processing and consumption. By
strengthening food safety supervision and optimizing production processes, the
nutrition and safety of food can be effectively safeguarded and people's diets
protected [130].

Food stability emphasizes long-term supply and access sustainability. Supply
stability relies on continuous improvement of production capacity, diversification of
import channels and stability of domestic and foreign markets; while access stability is
closely related to price volatility, policy regulation and social stability. To achieve long-
term food supply stability, a complete food security system needs to be built from
multiple dimensions, including policy, technology and market [32].

In conclusion, food security is a complex system covering four dimensions:
supply, access, utilization and stability. Only through a comprehensive enhancement of
capabilities in these areas can we effectively secure the basic needs of the population
and provide strong support for the sustained development of the national economy and
society.

The Fig. 1.7 illustrates the percentage of individuals facing moderate or severe
food insecurity across various regions in 2017, 2020, and 2022. The data are expressed
as a percentage and are organized by geographic region. The graph illustrates the rise
in global food insecurity between 2017 and 2022, showing the largest increase in Africa.
Latin America and the Caribbean experienced an increase by 2020, followed by a slight
improvement by 2022. The proportion of the global population that is food insecure
has also steadily increased, while North America and Europe have seen the least change
and have relatively low levels of food insecurity compared to other regions [222]. Food

security is not just tied to the survival and well-being of individuals but also serves as
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a foundation for social stability, economic development and international peace. Food
insecurity can lead to malnutrition and increased disease, and can also exacerbate social
inequalities, trigger social unrest and migration, and further threaten regional and even

global stability [25].
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Fig. 1.7. Global progress in reducing hunger (2017-2022)
Source: [222]

Global food security, a complex and multifaceted challenge, is intrinsically
linked to the international development agenda and is prominently embodied. The
MDGs have an indirect influence on agricultural development and carry significant
implications for enhancing food security and alleviating poverty:

Goal 1: Eradicate extreme poverty and hunger. Increasing agricultural
productivity has the potential to decrease the number of people suffering from hunger
by 50%., ensuring food availability and supporting rural livelihoods [198].

Goal 7 Ensure environmental sustainability. Promote sustainable agricultural
practices and reverse the loss of environmental resources. Improve agricultural access
to safe water and irrigation [21].

Goal 8: Establish a global partnership for development. Strengthen Cooperation
between countries to improve access to agricultural technology and support rural
development in LDCs [29].

Addressing food insecurity, poverty and environmental sustainability play a
central role in achieving these goals, underscoring their importance in global

development strategies.
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Sustainable development objectives underscore agriculture's pivotal role in
attaining global development targets by enhancing food security, promoting sustainable
farming methods, and bolstering climate resilience (Table 1.15).

The historical evolution of global food security has gone through the high degree
of natural dependence during the pre-industrialization period, resource plunder during
the industrial colonial era, technological unilateralism during the Green Revolution and
free trade and ecological awakening during the globalization stage, and has gradually
formed a multidimensional global agricultural governance system. In this system, the
main typical countries differentiated based on historical path dependence and global
competition needs have their strategies for internationalization of agriculture, reflecting
the multiple subjects of the global agricultural governance system.

Table 1.15

Sustainable development goals related to agricultural development, food

security and environmental sustainability

Objectives Specific practices in agriculture

Guarantee that everyone, particularly the underprivileged and at-risk
groups, has continuous access to adequate, nutritious food throughout
the year. Additionally, encourage sustainable farming methods that
boost productivity, raise incomes, and enhance resilience while
protecting environmental health.

Goal 8. Decent Work and | Enhance agricultural development to create more employment

Goal 2.
End Hunger

Economic Growth opportunities in rural areas and boost incomes for smallholder farmers.
Goal 12. Responsible | Promote sustainable agricultural production systems, reduce food
Consumption and | waste, and increase the efficiency of resource use in agriculture,
Production including water, land, and energy.

Help the agricultural sector to adapt to climate change through

Goal 13. Climate Action | promoting climate-intelligent agriculture and sustainable practices that
reduce emissions and improve resilience.

Ensure that agriculture contributes to land restoration, promotes
sustainable land management, and prevents land degradation.
Encourage sustainable farming practices that protect biodiversity and
ecosystem services [221].

Source: systematized by the author

Goal 15. Life and Land

The United States is marked by supply chain leadership and technological
innovation. Trade policy and market expansion: The United States has enhanced its
agricultural export competitiveness through multilateral trade deals, which lowered

tariff barriers and boosted exports of crops such as corn and soybeans [19]. In 2022,
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U.S. agricultural exports will total $213 billion, accounting for a global market share
of 11.3 percent. Within the framework of the WTO, the United States supports the
decrease in agricultural subsidies, but circumvents the restriction through the "green
box policy", with its total agricultural subsidies amounting to $46 billion in 2021, of
which 80 per cent goes to large-scale farms [6].

GM technology dominates globally, with 94% of soybean cultivation in Brazil
relying on GM seeds licensed by US firms (2020 data). Transnational grain merchants
such as ADM and Cargill control 75% of global grain trade, influencing price volatility
through futures markets. Food aid programs are combined with geostrategy, requiring
recipients to purchase U.S. farm products, and 30% of aid to Africa in 2021 comes with
technology bundling provisions. The United States allocates 40 percent of its corn
output toward ethanol fuel production, which raises international food prices and
exacerbates the pressure on developing countries' access to food [168].

In the EU, the accent is made on green standards and regional protection.
Agricultural policy transformation within the Common Agricultural Policy of the EU
(CAP) allocates 25% of its 2021-2027 budget to support eco-agricultural practices,
boosting the share of organic acreage to 9.6% (2022 data). Geographical Indication (GI)
system protects local specialty products and strengthens brand competitiveness through
WTO IP rules, accounting for 55% of global GI products [12]. Strict pesticide residue
standards imposed by the EU (50% more stringent than international standards)
increase the cost of exports to developing countries by about 20% (World Bank
estimates). Through the EU-Africa Green Energy Initiative (AGEI), EUR 5 billion was
invested to promote European agricultural technologies in exchange for access to
African markets and to increase regional influence [99]. Proposed inclusion of
agriculture in the Carbon Boundary Adjustment Mechanism (CBAM), tariffs on high-
carbon emitting agricultural products, and forcing Latin America and other regions to
adopt low-carbon technologies [28].

Japan is characterized by high value-added orientation and resource security.
Japan focuses on promoting high-value agricultural products, such as wagyu beef and

high-end fruits, with agricultural exports reaching 1.4 trillion yen by 2022 and wagyu
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beef exports growing by 30%. Enhancement of product premiums through cultural
export, e.g., 400% increase in global consumption of sake in 10 years, government-
sponsored overseas training in brewing techniques [127]. Technical cooperation and
control of overseas resources: rice cultivation technology is exported to Southeast
Asian countries, such as Vietnam's "Koshihikari Rice" project, in exchange for a share
of rice imports [126]. The scope of corporate investment in foreign agriculture has
grown, as evidenced by Mitsui owning 1.2 million hectares of soybean farms in Brazil,
which ensures 70% of Japan's domestic soybean supply [54].

As shown in the Table 1.16, While the agricultural internationalization strategies
follow different approaches, they all emphasize technological supremacy, rule-making
power and capital penetration to strengthen their global competitive advantages. The
U.S. relies on supply chain and technological hegemony, the EU builds barriers with
the help of green standards, and Japan concentrates on exporting high-value-added
products, which together increase the structural dependence of developing countries on
technology and markets. In the future, global agricultural governance needs to break
the monopoly framework, promote the innovation of multilateral cooperation

mechanisms, and balance the goals of efficiency, equity and sustainability.

Table 1.16
Comparative Differences in Internationalization Strategies
Dimension United States of America EU Japan
Supply chain control and | Ecological  standards | High value-added
Strategic core | technopoly and regional protection | products and resource
security
FTAs, genetically modified | Agricultural subsidies, | Technical cooperation,
Key instruments | technology geographical overseas investment
indications
Food security Pricing power dominance | Internal  requirements | Import diversification
logic in global markets and external standard | and technology
outputs substitution
International Competing with the EU for | Counteracting ~ U.S. | Balancing CPTPP
contradiction market share in Africa technology dumping gpennqss and Industry
rotection

Source: systematized by the author

The development of Chinese agriculture can be categorized into four primary
stages (Fig. 1.8), each of which embodies technological progress and significant
changes in production methods. In the initial phase of agricultural development,

manpower was the main dependency for production, and agricultural activities were
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highly dependent on, and negated by, natural conditions that reduced productivity and
uncertainty. This period was known as the era of manual labor, with relatively primitive

agricultural technology and limited productive capacity.

The era of manual labor 1.Dependence on human labor; 2.Seasonal dependence
(5,000 years ago to the 18th century) 3.Uncertainty

g ; 1. Application of the Industrial Revolution: Agricultural

machinery, such as tractors and harvesters, reduced
farmers' physical labor: 2.Extensive use of fertilizers
and pesticides: Increased crop yields; 3.Large-scale
crop planting:

g\ ,/E 1. Application of modermn science and technology:

The era of modern science and technology biOtechHOlOg_y , information te(.:hn()logy 2. S cientific Emd
(Second half of the 19th century to the Intensive agricultural Pf.(’d“‘:“m.l; 3. The rise Qf organic
end of the 20th century agriculture ; 4. Precision agriculture: Application of

global positioning system (GPS) and remote sensing

' technology ; 5. Diversified planting ; 6. Sustamable
v development

The era of intelligent 1. Integration of Internet technologies: Internet of Things,
(21st century to present) big data, e-commerce
2. Application of intelligent robots:
Q ; 3. Automated agriculture:

4. Precision fertilization and irmigation:
Agricultural development stage 5. Digital agricultural platform

The era of mechanized production
(18th century to mid-19th century)

Fig. 1.8 The agricultural development stages in China

Source: systematized by the author

During the 18th and the middle of the 19th centuries, the Industrial Revolution
brought about considerable changes in agriculture, marking the beginning of highly
mechanized production. With the application of mechanical equipment such as tractors
and harvesters, and the spread of agrochemicals such as fertilizers and pesticides,
agricultural production capacity was greatly enhanced. The popularization of
mechanization made large-scale agriculture possible, and agricultural efficiency and
production increased significantly. The transition from the 19th to the 20th century was
a key stage in the advancement of agriculture propelled by contemporary scientific and
technological innovations. Agriculture in this period was characterized by the
application of modern biotechnology, precision agriculture and sustainable
development practices. Advances in biological breeding technology, the promotion of

scientific planting methods environmental agriculture-type agriculture and the
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emphasis on environmental agriculture further enhanced the scientific and sustainable
nature of agricultural production.

Entering the 21st century, agricultural development has entered the automation
stage. The current stage is conspicuously characterized by the extensive application of
information technology, including the Internet of Things, big data analysis, automated
systems and digital platforms and other shells of technology. The advancement of smart
agriculture has significantly enhanced the precision and efficiency of agricultural
production, realizing the transformation from a labor-intensive model to a highly
automated, technology-driven agriculture. The process of agrarianization not only
reflects the continuous progress of agricultural technology, but also agriculture's ability
to adapt to sustainable development and the globalization of demand within the context
of the new era.

Table 1.17 illustrates a substantial change in the structure of China's agricultural
industry from the pre-1980 era to the post-2000 era, and highlights trends in the
changing importance of various agricultural subsectors. During the traditional
agricultural phase (pre-1980), grain production was at the core of agriculture,
contributing about 80 percent of total agricultural output. However, the share of food
in agriculture declined significantly to 40% after 2000, mainly due to the shift in
Chinese agriculture from traditional food crop production to horticulture; the
horticulture sector (including fruits, vegetables and flowers) has shown strong growth,
prior to 1980, the sector contributed just 10% to the total value of agricultural output,
but with sales increasing to 30% after 2000, reflecting the modernization of the
horticulture sector and the increasing demand for high-value crops (especially in the

domestic market) [240].

Table 1.17
Structural Changes in China's Major Agricultural Sectors (2020)
Sector Traditional (pre-1980) Modern (post-2000)

maize 80% 40%
horticulture 10% 30%
aquaculture 2% 15%

herds 8% 15%

others 10%

Source: Data adapted from National Statistical Office, 2020
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The growth of aquaculture has been extremely significant, accounting for 2% of
GDP before 1980. After 2000, the sector's share of agriculture jumped to 15 percent,
making China an important global leader in aquaculture and the production of fish and
seafood products. The livestock sector has also shown rapid growth, from 8 percent
before 1980 to 15 percent after 2000, a change that reflects rising domestic and global
demand for consumer meat and animal protein. This category “Others” is hardly visible
in traditional agriculture and it covers 10% of the agricultural sector after 2000. This
may include some emerging agricultural industries such as specialty crops, agro-
processing, and bioenergy production, showing the exciting transformation of China's
agricultural sector. Overall, this changing trend reflects the modernization,
marketization and internationalization of Chinese agriculture, especially in the
development of industries that support exports and high value-added products, leading
to a profound restructuring of the agricultural industry.

Table 1.18 analyses how China's agricultural sector is adapting more effectively
to changing demand trends as it modernizes. While rice and wheat remain the core
crops for ensuring the country's food security, their relative position in the overall
agricultural structure has been revitalized by the emphasis on higher-value-added
industries such as horticulture, animal husbandry and aquaculture.

Table 1.18
Key factors in the modernization of China's agricultural sector

Key aspects Characteristics

Rice and wheat remain core crops for ensuring national food security, but their

Core crops relative position in the overall agricultural structure has declined.
High value- | The greater emphasis placed on high value-added industries like horticulture,
added animal husbandry and aquaculture is in line with middle-class consumer
industries preferences and export demand.

Technological | The widespread use of mechanization, variety improvement and biotechnology

advancement | seeds has significantly improved production efficiency and production capacity.
Production Technological advances have significantly increased crop yields and reduced
efficiency reliance on human labor.

Aquaculture has become a key industry, cementing China's position as a major

Aquaculture
global seafood exporter.
Polic Policy adjustments and technological advances have helped China successfully
A djustni]ent cope with the dual challenges of feeding its population and competing in the

international agricultural market.

Consumer Emerging industries have significantly contributed to addressing the preferences
Preferences | of middle-class consumers.

High value-added industries have had a significant impact on increasing export
revenue.

Source: Organized by the author based on [147]

Export revenue
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These emerging industries have not only been crucial in catering to the consumer
preferences of a growing middle class but have also substantially contributed to
increasing export revenues. At the heart of this reform has been technological progress,
which has contributed to significant improvements in production efficiency and
productivity across industries. The drive for mechanization, improved varieties, and
the widespread use of biotech seeds have substantially increased crop yields and, to
some extent, reduced the dependence on human labor. Meanwhile, aquaculture, a key
industry, has become an important asset for China, further solidifying its status as the
foremost seafood exporter globally. This series of developments exemplifies how
China has capitalized on policy adjustments and technological advances to successfully
meet the dual challenge of feeding its population and competing in international
agricultural markets.

Over the past several decades, the international agricultural strategy of China has
undergone a remarkable transformation (Table 1.19). Initially centered on achieving
domestic self-sufficiency, it has gradually developed to assume a more significant role
in the global agricultural market. Following the implementation of the reform and
opening-up policies, the implementation of the household contract responsibility
system significantly improved agricultural productivity, tackled food security issues,
and met the demand resulting from rapid population growth [136].

Table 1.19
International Dimensions of China's Agricultural Strategy

Period Key Focus Key Policies

Household Responsibility System, grain

1980s-1990s | Domestic food security, productivity reserves

2000s Global trade integration, food imports| WTO accession, strategic grain imports

Internationalization, global Belt and Road Initiative (BRI), overseas

2010s- Present agricultural influence projects

Source: systematized by the author

Entering the 21st century, China has further integrated into the global agricultural
trade system through its entry into the WTO, and become a major importer of soybeans,

grains and livestock products. Simultaneously, China has prioritized domestic food
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security as a key policy focus, highlighting the significance of strategic grain reserves.
The Belt and Road Initiative, introduced in 2013, has further strengthened China's
influence in the global agricultural sector. It had improved food supply chains and
market access in Africa, Asia and Latin America through infrastructure investment,
technical cooperation and trade networking. In addition, China's investments in
overseas agricultural projects aim to ensure the stability of food imports and the
diversification of supply sources. These strategic adjustments not only reflect China's
continued focus on agricultural development, but also highlight its growing role and
influence in the global food security landscape [239].

The table reveals significant changes in China's agricultural strategy and its
policy priorities at different stages. From the 1980s to the 1990s, China made ensuring
domestic food security and increasing agricultural productivity its core objectives.
Concurrently, a grain reserve system was developed to safeguard food security.
Entering the twenty-first century, the policy focus shifted to global trade integration as
domestic demand grew. In particular, since China joined the WTO in 2001, its
agricultural markets have been gradually opened up and strengthened strategic food
imports to meet domestic demand. From 2010 to the present, China's agricultural
strategy has become more internationalized, with the BRI, launched in 2013, at its core,
enhancing global agricultural influence through investment in overseas agricultural
infrastructure and trade routes. Simultaneously, China is actively participating in
international agricultural projects to ensure a diversified food supply and enhance its
global competitiveness. This evolution clearly demonstrates China's strategic shift
from domestic food security to global market integration, reflecting its increasingly
important role in the global agricultural landscape [150].

In the global agricultural governance system, a complex network of multilateral
institutions, national strategies, and market forces is in place. Global organizations like
the Food and Agriculture Organization (FAO), the International Fund for Agricultural
Development (IFAD), and the World Bank are crucial in advancing sustainable

agricultural growth and combating hunger worldwide (Table 1.20) [31].
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Table 1.20

Contributions of international organizations in promoting the
internationalization of Chinese agriculture

Organization | Main contributions Contributing results and typical evidence
De;z;zgggs iilo(})al 95% of member countries adopt FAO Guidelines for Sustainable
uidelines for Agriculture (e.g., Climate-Smart Agricultural Sourcebook).
g habl 19 countries in Africa certified to FAO standards to reduce
sustainable pesticide use by 30% (2015-2020).
agriculture
Food and Assisted Ethiopia to develop a National Food Security Strategy
. . . (2016) covering 10 million people and a 12% reduction in food
Agrl.cul‘Fure Technlcal. as51s‘Fan.ce insecurity (2016-2021)
Orﬁ?:ﬁiﬁzg of | and capacity-building Scaling up Rice Intensification (SRI) technology in Southeast
Nations Asia with 25% higher yields (Indonesia case, 2018).
The Global Conference on Family Farming led to the signing of a
Knowledge Ten-Yc?ar Plan ' of Actign (2019) by 25 countries to promote
dissemination and ecolqglcal farming practices. .
olicy implications Brazil's Zero Hunger Program, which draws on the FAO
poticy tmp framework, has reduced malnutrition from 10 percent (2003) to
2.5 percent (2014).
Agreement on Agriculture (1995) cuts global agricultural tariffs
by 37%, but "green box" subsidies in developed countries exceed
Trade rule-making | $400 billion annually (OECD data).
WTO (World and market opening | Export revenues of four West Africap countries increased by .1 8%
Trade (2006—2019) when the 2005 cotton dispute ruled that US subsidies
Organization) had been violated
Dispute settlement EU ruled out of .compli.ance l?y WTO over CAP eco-subsidies
and technical barrier (Case 2Q21), fgrcmg policy adjustmen‘Fs.
harmonization Harmonize tariff quotas for Japanese rice (777,000 tons per year)
to balance market access and industry protection.
Smallholder Supporting IO0,0QO herder.s in Mopgolia to improve grassland
empowerment and management al}d. increase llvestock income by 40% (2915—2029)
International inclusive Ra1§ed $SOQ million through a pubhc.-pr.lvate partnership (PPP) in
Fund for development India to build rural cold chain facilities and reduce fruit and
Acricultural vegetable losses by 35%.
Degvelopment Promotion of One million farmers in Africa's Sahel region trained in drought-
sustainable tolerant crops to inprease maize yields by 50 percent (2017-2922)
i e 50,000 farmers in Peru adopt IFAD-recommended quinoa
rotation technique and land degradation rate drops by 20%.
Al prstis) US$300 million p.rojec.t in the Mekong Deilta, Vigtnflrn (2010-
T s 20210) to increase rice yle.lds by 30%, beneﬁt.lng 2 million people.
e Indian policy advice drives 20% growth in wheat production
(Punjab case, 2005-2015).
Bangladesh Rural Roads Project (2015-2022) covers 1.5 million
. people, reduces transportation costs by 40%, and increases market
Inv.estment in rural access by 60%.
World Bank iGN Irrigation projects in Ethiopia add 120,000 hectares of arable land
and double cereal production (2018)
Engaging in global

dialogues and
partnerships to
address food security
challenges

Promoting international partnerships in more than 50 initiatives
(co-hosted the Global Summit on Food Security, with
commitments from 40 countries).

Source: Organized by the author
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FAO supports countries in improving agricultural productivity and addressing
climate change through technical assistance, data analysis and policy guidance, with
the Global Food Security Program and the Smart Agroclimate Project being important
initiatives. The WTO promotes trade liberalization and the compatibility of trade equity
and sustainability through trade rulemaking and market opening, while coordinating
dispute settlement and technical barriers.

IFAD focuses on reducing rural poverty by investing in smallholder economies
and improving infrastructure, providing markets, resources and technical support to
marginalized areas, and increasing the sustainability and productivity of agriculture.

The World Bank promotes agricultural productivity, market access and climate
change adaptation through financial and technical support, and the Global Agriculture
and Food Security Program of it offers significant support to countries.

The synergic cooperation of these organizations not only promotes agricultural
technological innovation and optimal allocation of resources, but also provides an
effective model of cooperation for global food security, laying a solid foundation for

solving the food crisis and achieving the goals of sustainable development.

Conclusions to chapter 1

Agriculture, being the cornerstone of human civilization, is confronted by
challenges such as population growth, climate change, and resource shortage. From an
ontological point of view, agriculture is not only a material production activity, but also
a complex phenomenon in the socio-ecological system, which is affected by multiple
natural and social factors. The development of agriculture has passed through four
phases: primitive agriculture, traditional agriculture, modern agriculture and
contemporary agriculture, with each change driving a leap in productivity and a
transformation of human lifestyles. In order to ensure global food security, maintain
ecological balance and address climate change, the transformation of agriculture must
adhere to the path of sustainable development.

Sustainable agricultural development represents a deeper advancement in the

progression of agriculture, emphasizing a balance between the economy, society and
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the environment. Sustainable agricultural systems differ substantially from traditional
agriculture in terms of concepts, technologies, goals, and practices, placing greater
importance on preserving the long-term health of agricultural ecosystems. Promoting
sustainable agriculture is key to harmonizing food production with environmental
protection, and its core principles include environmental sustainability, economic
viability, social equity and policy governance.

The internationalization of agriculture refers to the transnational flow of factors
such as agricultural production, trade, investment and technology, forming global
industrial chains and market networks. Its core lies in optimizing the allocation of
agricultural resources and improving the efficiency of the global food system through
transnational cooperation and resource integration. Its theoretical basis includes the
theory of comparative advantage, the theory of global value chains, the theory of the
food sovereignty model, the theory of factor endowments and the theory of agricultural
globalization.

Agricultural progress is driven by technological innovation and the
internationalization of agricultural distribution, While population pressure acts as a
core driving force for agricultural progress and technological innovation. Key
dimensions of agricultural progress include five aspects: technological innovation,
productivity improvement, environmental protection, economic optimization and
policy support.

Global agricultural development has gone through phases of pre-
industrialization, the industrial revolution and colonial agriculture, the green revolution,
the nascent period of sustainable intensification, and the SDGs and systemic change.
Each phase has its own specific agricultural strategies and policies, reflecting the
intertwined technological, political, ecological and social evolution [76].

International organizations play a crucial role in promoting sustainable global
agricultural development and reducing hunger. These organizations support countries
in developing their agriculture through technical assistance, policy guidance, trade

rule-setting and project financing.



68

During the period from the 1980s to the 1990s, China's agricultural strategy was
centered on domestic food security, increasing agricultural productivity, and then
shifted to the integration of global trade in the 21st century, and has become even more
internationalized since 2010, with the "One Belt, One Road" Initiative and investment
in overseas projects to enhance the global impact of agriculture. (d) Increasing global
agricultural influence through the "Belt and Road" initiative and investment in overseas
projects.

The results of the Chapter 1 are summarized in author’s papers: [66, 70, 71, 73].
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CHAPTER 2.
ANALYSIS OF INTERNATIONALIZATION PROCESS IN
CHINA'S AGRICULTURE

2.1. Sectoral and Geographical Pattern of Chinese Agriculture

Agriculture in China serves as a key pillar of the national economy, and its
advancement is vital for both domestic economic expansion and fulfilling the basic
nutritional needs of the population. Compared with other countries around the globe,
Chinese agriculture has distinct characteristics. Firstly, the availability of arable land
resources is limited. According to the Main Data Bulletin of the Third National Land
Survey, China's arable land encompasses an area of 1.918 billion mu, of which 471
million mu, or 24.55 per cent, are paddy fields, 481 million mu, or 25.12 per cent, are
watered land, and 965 million mu, or 50.33 per cent, are dry land. 64 per cent of the
arable land is located to the north of the Qinling-Huai River. The per capita area of
arable land is only about 0.10 hectares, far below the global average, which exacerbates
the pressure on agricultural production. The quality of China's arable land varies widely,
with problems such as low soil fertility and serious soil erosion, making agricultural
production a major challenge [14].

Secondly, the regional distribution of agricultural production is uneven. Chinese
agriculture is influenced by both natural and socio-economic factors, with the eastern
region of the country is characterized by advanced agricultural development, while the
western region remains comparatively underdeveloped. In particular, the climatic
differences between the north and the south have led to significant differences in the
cropping patterns of different crops and in agricultural technology. For example, the
south is suitable for the cultivation of rice and sugar cane, while the north is dominated
by wheat and maize.

Thirdly, considerable disparities exist in crop structures between the South and
the North. There are notable differences in agricultural production conditions and
patterns between the South and the North. The climate in the South is humid and

suitable for the cultivation of crops, while the climate in the North is dry and
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appropriate for the cultivation of crops. This difference has led to differences between
the South and the North in terms of the types of crops, cropping systems, agricultural
technology, and so on [132].

To analyze the arrangement of agricultural activity among Chinese provinces,
we use hierarchical clustering with the Euclidean distance metric to measure the
similarity between provinces. The Ward’s linkage method was applied to minimize
variance within clusters.

The dataset consists of several key indicators for 31 Chinese provinces. The data
was compiled from publicly available economic and demographic reports of the
National Bureau of Statistics of China (NBS of China) for 2023. The analysis is
conducted in two stages:

1.The pattern of Chinese provinces according to economic and demographic
indicators.

2.The pattern of provinces according to the type of agricultural output.

The first survey is based on the following indicators: urban population, rural
population, regional GDP, agrarian output or value added, total value of exports and
total value of imports.

The relevant structured information on regional agricultural pattern is rather
limited or outdated. For the second survey we will use such indicators: gross output
value of agriculture (growing crops), gross output value of forestry, gross output value
of animal husbandry and gross output value of fishery.

To prevent variables with large numeric ranges (e.g., GDP) from dominating the
clustering process, all data was normalized using Z-score normalization:

_X-um
B o

Z

Where X represents the original value, p stands for the mean, and o indicates the
standard deviation.

A dendrogram was generated to visualize hierarchical relationships among
provinces. The height at which clusters merge represents their dissimilarity. Figure 2.1
presents the resulting dendrogram, illustrating the clustering patterns among Chinese

provinces, and showcasing the economic and demographic relationships.
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Euclidean distances

3,5E8
3E8
2,5E8
2E8
|
1,5E8 t
1E8
5E7 |
' ' L
0 [T [ | 5 T T 1
. p— < = < o~ o p— [ N N —)
PRy EE PSS EI S ES RS PEIEEREER ALY
CSMg o EES8Ehme< S0 &835gg g 0] Dgp ==
Ssog o sg S RPERET T aScs T8 5358 gmmﬁ«s-?
HY S em s MOS8 5 F SS ST <L ST S E S~ 2
oS s & s P SREE= z O ) o g = h SEM
SN @< X< o &) S o &) S|
=] 7)) — <
&) (5} 5 @)
e 2
=
P

Fig. 2.1. Cluster dendrogram of Chinese provinces based on the structure of
economic activity

Source: systematized by the author

The largest distance is observed between Tibet and Guangdong, indicating
extreme economic differences. Guangdong and Jiangsu stand out as the most trade-
heavy provinces, with the highest export and import values. Provinces with similar
agrarian profiles (e.g., Jilin and Inner Mongolia) cluster at shorter distances.
Agricultural powerhouses like Heilongjiang, Henan, and Shandong show strong
agrarian GDP contributions. Urbanized provinces such as Beijing and Shanghai form
a small, distinct subgroup — they are top financial centers but have low agrarian output.

The clustering suggests that Chinese provinces can be broadly categorized into
the groups indicated in Table 2.1.

The second stage of research is related to the pattern of agricultural output of
Chinese provinces. The results are summarized in Fig. 2.2. Cluster formation analysis

of the dendrogram reveals five major clusters:
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Table 2.1

Clusters of Chinese provinces according to economic and
demographic indicators

Economic Centers
(Top-tier Cluster)

Jiangsu, Guangdong,
Zhejiang

Cluster group Provinces Characteristics
e High Regional GDP and urban population
(A) Highly dominance.
Developed Beijing, Shanghai, e Strong trade hubs, with high export and

import values (Jiangsu and Guangdong lead
in trade).

e Low agrarian output, as these regions focus
more on industry and services.

(B) Industrial and
Trade-Driven
Provinces (Upper-

Tianjin, Liaoning,
Fujian, Shandong,

e Moderate-to-high GDP  with
urbanization.
e Strong participation in exports and imports.

significant

& Remote Regions
(Bottom-tier
Cluster)

Tibet, Qinghai, Ningxia,
Gansu, Hainan

Mid Cluster) Chongging e Mid-range agrarian activity compared to
agriculture-heavy regions.
(C) Agrarian- ' . o Bglagce between urban and rural populatiops.
Industrial Hybrid Hebel, Henanz Anhui, | e Significant agricultural output alongside
E . . Sichuan, Hubei, Hunan, industry.
conomies (Middle o . ; . . .
Cluster) Guangxi, Jiangxi e Trade is not as dominant as in the top-tier
economic centers.
(D) Agriculture- . . - ¢ High agrarian output relative to GDP.
Dominant & Inn}iflll\?[f)ll%ggﬁegi’ élllllaﬁixi e Rural population share is higher than in
Developing Regions Xinjiang Gu’izhou | industrialized provinces.
(Lower-Mid Yunnan’ Shaanxi, e Less integration in global trade (lower
Cluster) ’ export/import values).
(E) Least Developed e Low GDP and economic output.

¢ Limited trade activity.
e Small  population
isolated.

and geographically

Source: systematized by the author

1. Highly agricultural provinces: Henan, Shandong, Heilongjiang — high

total agricultural output (crops).

2. Balanced economic provinces: Guangdong, Jiangsu, Zhejiang — strong

crops and other agricultural sectors.

3. Low agricultural output provinces: Tibet, Qinghai, Ningxia — limited

agricultural activity and economic scale (including such urban provinces as Beijing and

Shanghai).

4. Provinces with strong animal husbandry sectors: such as Inner Mongolia

and Heilongjiang, that exhibit close clustering.

5. Provinces with significant fishery industries: including Fujian and

Guangdong, that form a distinct subgroup.
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Fig. 2.2. Cluster dendrogram of Chinese provinces based on the pattern of
agricultural output

Source: systematized by the author

China's agricultural sector has distinctive features that directly form an
agricultural system with specific characteristics. The system covers four core areas:
planting, animal husbandry, fisheries and forestry, and these sectors occupy an essential
role in the national economy. Cultivation is dominated by grain crops and cash crops;
animal husbandry focuses on breeding pigs, cattle, sheep and poultry; fisheries include
freshwater aquaculture and marine fishing; and forestry focuses on the sustainable
management and utilization of forest resources.

In December 2020, the National Bureau of Statistics of China published the
Statistical Classification of Agriculture and Related Industries, which provides a
scientific statistical definition of the agricultural sector (Table 2.2). This classification
system, combined with international standards, covers the areas of production,
processing, manufacturing, distribution, and services related to agriculture, forestry,
animal husbandry, and fisheries are outlined. This includes the processing of products

derived from these sectors as well as the production of means of production and the
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construction of water conservancy facilities for farmland. The classification not only
supports the development of modern agriculture, but also establishes a theoretical
foundation for the execution of the rural revitalization strategy and facilitates the

comprehensive advancement of agriculture and its associated industries.

Table 2.2
Statistical Classification of Agricultural and Related Industries in China
Classific Classifica
ation National Economy Name . National Economy Name
tion Code
Code
Agriculture,  forestry,  animal Agriculture, forestry, animal husbandry, fishery
1 6 - . . .
husbandry and fishery scientific research and technical services
Pl“.’““‘“? and‘mam%facturmg_ of Agriculture, forestry, animal husbandry, fishery
2 edible agricultural, forestry, animal 7 . ) ) .
) education training and human resources services
husbandry and fishery products
Process_mg and, mam%facturu‘lg of Agriculture, forestry, animal husbandry, fishery
non-edible agricultural, forestry, . ] . 7
3 ) 8 ecological  protection and  environmental
animal husbandry and fishery
] governance Management
products
Manufacturing of means of
pr(?ductlon . for agriculture, Agriculture, forestry, animal husbandry and
forestry, animal husbandry and o R B ’
4 . 9 fishery leisure and tourism and agricultural and
fishery and construction of ] .
i rural management services
farmland  water  conservancy
facilities
Agriculture,  forestry,  animal
5 husbandry, fishery and related 10 Other support services
product distribution services

Source: systematized by the author Order No. 32

The three core sectors of cultivation, animal husbandry and fisheries together
constitute China's agricultural system, and their spatial distribution shows significant
geographical variability (Fig. 2.3).

Rice prefers warmth and humidity and is mainly found in the southern region.
North of the Yangtze River is a single-season rice area with a short growing cycle,
while double- or triple-season rice is grown in the south, especially in areas such as
Hainan. Double-season rice is divided into two growth cycles, early rice and late rice,
early rice transplanting at the end of May, July harvest immediately after the late rice
planting, until November to complete the harvest. In contrast, single-season rice has
only one growth cycle, from transplanting in early June to harvesting in October. The
acre yield of single-season rice is higher, but the total yield is lower than that of double-

season rice.
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Fig. 2.3. Distribution map of agricultural products in China

Source: Chinese Academy of Agricultural Sciences, CAAS

Wheat is cold- and drought-resistant and widely adapted, and is mainly
distributed in northern China, especially between the Qinling-Huai River and the
ancient Great Wall. Winter wheat with a long growth cycle of 120 to 330 days,
depending on the region. North of the Ancient Great Wall, spring wheat is mainly
grown, which has a shorter growth cycle, usually 80 to 120 days.

Corn likes high temperature, needs more water, suitable for growth in loose soil,
widely distributed in the Sichuan Basin, Yunnan-Guizhou Plateau, Hebei and Northeast
and other regions, especially in the Songnen Plain in the central Northeast, forming
China's "corn belt".

Soybean (soybean) a major grain crop originating from China, is extensively
cultivated across the country, with the northeast region being the primary production
area. Soybean seeds are rich in vegetable protein and are widely used in the processing
of soybean products, soybean oil, soy sauce, etc., and are also often used as livestock
feed. The origins of soybean cultivation date back approximately five thousand

years [145].
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China's main pastoral areas and livestock distribution
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Fig. 2.4. Distribution map of animai husbandry in China

Source: Chinese Academy of Agricultural Sciences, CAAS

Animal husbandry in China's pastoral areas benefits from vast grassland
resources, mainly in Qinghai and Tibet (Fig.2.4). The grasslands in this region include
temperate grasslands and alpine meadows, dominated by dry, perennial herbaceous
plants, which are suitable for breeding Tibetan goats, Tibetan sheep and yaks. Climatic
conditions in the pastoral area include temperate grassland climate zones and alpine
grasslands, which are particularly suitable for the growth of these livestock. Livestock
farming in the farming area, on the other hand, relies on rich feed resources and a broad
consumer market, and is mainly located in Sichuan, Hunan and Henan. Major livestock
products in the region include chickens, ducks, geese and pigs. With the growth of
market demand, the future development of the livestock industry will gradually shift
from decentralized rearing by farmers to specialized production to enhance production
efficiency and improve product quality.

Fisheries include freshwater aquaculture and marine aquaculture (Fig. 2.5).
Depending on the mode of production, it can be further divided into two categories:

natural fishing and artificial culture. China holds the leading position globally in the
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production of aquatic products. China's development of aquatic water conditions are
favorable, the land area of rivers and lakes, a long history of breeding; the ocean, from
north to south, in turn, The Bohai Sea, the Yellow Sea, the East China Sea, the South

China Sea, and various other extensive bodies of water.

Distribution of marine fisheries in China
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Fig. 2.5. Distribution map of China's aquaculture industry

Source: Chinese Academy of Agricultural Sciences, CAAS

As shown in Table 2.3, the China's production characteristics and production
areas of major agricultural products. Grain crops are classified as rice, wheat and maize,
and their production is characterized by large-scale cultivation and mechanization,
which the distribution of these areas encompasses the Northeast Plain, the North China
Plain, as well as the Yangtze River Delta and the regions along the middle and lower
reaches of the Yangtze River. Cash crops, covering cotton, oil crops such as rape,
peanuts, and sugar crops such as sugarcane and sugar beet, are characterized by
regionalized cultivation and high value-added production, and are mainly produced in

Xinjiang, the Yangtze River Basin, and South China.
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woltberries, peppers)

Table 2.3
Major Agricultural Product Producing Areas in China
Categori— Staple Production Maior area
zation P characteristics J
1 2 3 4
Large-scale The Northeast Plain, the North
Cereals Rice. wheat. maize cultivation with high | China Plain, and the plains in
’ ’ degree of | the middle and lower reaches of
mechanization the Yangtze River.
Cotton, oilseed crops (like . . Xinjiang (cotton), Yangtze
Cash crop rapeseed and peanulzs), and Regionalized . RiVJer %asin (oilseed ra%e),
(economics) cultivation with .
sugar crops (such as hicher added value South China (sugarcane)
sugarcane and sugar beets) g
High-value Fruits. vegetables. tea. nuts Intensive and refined | Shandong (fruits, vegetables),
crops > Ve > cultivation with high | Fujian (tea), Yunnan (nuts)
market demand
Stock Hogs, cattle and sheep, | Large-scale farming | Sichuan (hogs), Inner Mongolia
Q. poultry coexists with free- | (cattle and sheep), Shandong
raising X
range farming (poultry)
Freshwater aquaculture Technology- Hubei (freshwater fish),
Aquaculture (fish, shrimp) rr(llariculture intensive, with a | Shandong (mariculture),
’ P); clear trend towards | Guangdong (shrimp)
(shellfish, seaweed) . :
ecological farming
Forestry | Timber, forest economy Northeast (timber), southwest
and (e.g., mushrooms, | Eco-efficiency and | (forest economy), northwest
specialty | medicinal herbs), specialty | economic efficiency | (specialty agricultural products)
agriculture | agricultural products (e.g., | Simultaneously

Source: systematized by the author

High-value crops such as fruits, vegetables, tea and nuts are produced by

intensive and refined cultivation with high market demand, of which Shandong, Fujian

and Yunnan are important places of origin. In terms of animal husbandry, it mainly

involves live pigs, cattle and sheep, and poultry, with large-scale farming and free-

range farming co-existing, with Sichuan and Inner Mongolia being the main regions.

Aquaculture includes freshwater aquaculture of fish and shrimp and seawater

aquaculture of shellfish and seaweeds, with technology-intensive development and a

clear trend of eco-farming, with Hubei, Shandong, and Guangdong as the key regions.

Forestry and specialty agriculture, timber, forest economy such as fungus, medicinal

herbs, specialty agricultural products such as wolfberry, pepper production, balancing

ecological and economic benefits, distributed in the northeast, southwest, northwest

and other places [243].

The formation of is the result of the interaction of a number of factors, including

natural conditions, dynamics, agro-environmental, and socio-cultural contexts.
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Specifically, climatic elements such as temperature, precipitation, and signal conditions,
as well as topographic features and soil types have significantly influenced the crop
species grown in each region Additionally, the economy has also significantly
contributed to the advancement of agriculture, including an important impetus from
market demand for high-value crops, animal husbandry, and aquaculture, the upgrading
of technological levels, and policy support, all of which have contributed to the process
of regionalization and specialization in agriculture [33]. Simultaneously, socio-cultural
factors should not be ignored. Differences in dietary habits (north-south and ethnic
characteristics), changes in the distribution of labor, as well as local characteristics and
culture embodied in traditional agriculture are intertwined to build the complexity and
diversity of China's agrarian geography.

China's agricultural geography shows significant regional differentiation (Table
2.4), and its spatial distribution pattern is highly coupled with the natural geographic
conditions and the level of economic development [142]. Relying on superior climatic
conditions and location advantages, the eastern coastal region has formed a high value-
added agricultural production system represented by facility agriculture, focusing on
the development of vegetable and fruit cultivation and aquaculture, and additionally,
encouraging the processing of agricultural products for export is crucial, guided by an
export-oriented economy.

The central plains region serves as a core area for national food security and is
primarily focused on the cultivation of staple grain crops, and has realized large-scale
mechanized production relying on the flat topography and fertile soil, and has become
the intensive development of modern agriculture. The central plain area, as the core
area of national food security, focuses on the cultivation of bulk grain crops , relying
on the flat terrain and fertile soil, realizing large-scale mechanized production and
becoming a typical representative of the intensive development of modern agriculture;
the western plateau area, based on unique natural ecological conditions, develops
characteristic agriculture mainly in animal husbandry, Chinese herbal medicine and
special fruits and trees, and simultaneously fosters the coordinated advancement of

agriculture and the ecological environment through the returning of farmland to forests
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and the protection of grasslands and other ecological restoration measures, forming a
unique ecological agriculture model. This diversified regional agricultural pattern fully

embodies the synergy between natural endowments and human activities.

Table 2.4
Agricultural geography in China
Region Main agricultural types Geographical features Represe.:ntatlve
provinces
‘ Food crops (corn, rice), Fertile black soil, high | Heilongjiang,
Northeast China soybeans ps ( ) degree of mechanization | Jilin, Liaoning
North China Wheat, corn, cotton Br.oad. p lalns., developed | Hebei, Henan,
irrigation agriculture Shandong
Middle and ) Dense water network, | Jiangsu, Zhejiang,
Lower Reaches of Rice, rapeseed, freshwater | humid climate Hubei
the Yangtze River aquaculture
. Rice, sugarcane, tropical Tropical climate, high | Guangdong,
South China fruits multiple cropping index | Guangxi, Hainan
Mountainous and hilly, | Sichuan, Yunnan,
Southwest China | Rice, tea, forest economy significant three- | Guizhou
dimensional agriculture
Wheat, cotton, specialty | Dry and little rain, mainly | Xinjiang, Gansu,
Northwest China | agricultural products (such | irrigation agriculture Ningxia
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Qinghai-Tibet al}lmal husbandry . (vak, | Alpine climate, fragile | Tibet, Qinghai
) Tibetan sheep), highland | ecology
region
barley

Source: Organized by the author

In recent years, China's agricultural sector has achieved significant
advancements in its development. China's production of agricultural products
incremental continues to be at a high level, making it the world's top agricultural
producer of wheat, rice and maize. In addition, China's production of rice, wheat, corn,
soybeans, cotton, sugar and other agricultural products has also performed significantly,
and these abundant agricultural products not only provide sufficient food and raw
materials for the domestic market, but also offer significant support for the demand in
the international market [246]. In recent years, China's participation in global
agricultural trade has increased significantly, and it has gradually become an important
player in the export markets represented by international agriculture [226]. Its export

portfolio has undergone a national defense transformation, with a particular focus on
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the expansion of high value-added agricultural products, including fruits, vegetables,
seafood and processed foods. Behind this growth is a combination of cyclical factors,
technological advances, improved food safety standards, and optimized agricultural
trade policies aimed at expanding market access. Together, these factors have boosted
China's position in international agricultural trade and built a stronger export base.
The comprehensive production capacity of grain has improved significantly. in
2012, China's grain output exceeded 1.2 trillion kilograms for the first time, while it
further increased to more than 1.3 trillion kilograms in 2015, and has remained above
that level since then. According to statistics for 2023, the area under grain cultivation
amounted to 171,624.47 thousand hectares, up 0.9 percent year-on-year, with total
output reaching 695.41 million tons, up 1.3 percent from the previous year, and the
total value of agricultural output reaching 870,733.8 billion yuan (Table 2.5).
Table 2.5

Total sown area of crops (thousands of hectares)

Indicators 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

L

Total sown area of ~ crops | 165183.32| 166829.28| 166939.04| 166331.91| 165902.38| 165930.66| 167487.14| 168695.13| 169990.92| 171624.47

Sown area of  graincrops | 117455.18| 118962.81| 119230.06| 117989.06| 117038.21 116063.6| 116768.17| 117630.82| 118332.11| 118968.54

Sown area of  cereals 101086.79| 103225.31| 102701.72| 100764.56| 99671.44| 97847.03| 97964.23| 100176.66| 99268.82| 99926.36
Sown area of  rice 30765.12] 30784.09| 30745.89] 30747.19| 30189.45] 29693.52] 30075.53] 29921.15] 29450.11] 28949.06
Sown area of  wheat 24442.7 24566.9| 24665.78| 24478.15| 24266.19| 23727.68| 23379.99| 23567.06| 23518.46| 23627.25
Sown area of  corn 42996.81| 44968.39| 44177.61 42399 42130.05| 41284.06| 41264.26| 43324.24| 43070.15| 44218.94
Sown area of  beans 8823.92 8432.73 9287.21 10051.29 10186.34| 11074.67 11593.45 10120.74] 11877.93 11994.16
Sown area of  soybeans 7097.57 6827.39 7598.53 8244.81 8412.77 9331.73 9882.5 8415.41 10243.74| 10473.84
Sown area of  potatoes 7544.47 7304.77 7241.14 7173.22 7180.43 7141.9 7210.49 7333.43 7185.35 7048.02
Sown area of  oilseeds 13394.68| 13314.39 13191.12 13223.16 12872.43 12925.43 13129.12 13102.24 13140.69 139222
Sown area of  peanuts 4369.7 4385.52 44484 4607.66 4619.66 4633.48 4730.83 4805.29 4683.8 4797.84
Sown area of  sugar crops 1737.1 1572.63 1555.25 1545.65 1622.94 1610.47 1568.48 1458.1 1453.48 1415.15

Sown area of  vegetables 19224.12 19613.06 19553.14 19981.07| 20438.94| 20862.74| 21485.48| 21985.71| 22434.06| 22873.46

Source: systematized by the author

The output of grains (wheat, corn, beans, cotton, oilseeds, peanuts, and sugar)
has steadily improved as can be seen in the statistical chart for 2014-2023 (Fig. 2.6).
In terms of measures, an action plan to add 100 billion kilograms of new production
capacity was implemented in 2023, improvement of corn and soybean was carried out,
while the technology of banded composite planting was promoted. The yield of grain
was raised to 5,845 kilograms per mu, an increase of 0.8 percent in comparison to the

corresponding period.
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Fig. 2.6. food production of major crops (tons)

Source: systematized by the author

The growth of the forestry sector has exhibited a positive and robust trajectory,
steadily according to the data in the statistical table (2014-2023) improving (Fig. 2.7).
The Chinese government actively promotes green development, strengthens the
transition from timber production to ecological restoration, sets specific forest
ecosystem targets, and encourages foresters to expand their green space. In 2023, the
total output value of the forestry sector and related industries amounted to 9.28 million,
marking an increase of 2.3%. The number of visits in terms of ecotourism is reach
2,531 million, while the production of forest food will reach 226 million tons. In
addition, between 2021 and 2023, the rehabilitation of 682,000 low-yield forests was
implemented, further promoting the transformation and sustainable development of
forestry.

In 2023, the production of pork, beef, sheep, and poultry meat reached a total of
96.41 million tons, reflecting an increase of 4.5% compared to the previous year

(Fig. 2.8).
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Fig. 2.7. Production of major forest products

Source: systematized by the author

Specifically, pork production amounted to 57.94 million tons, marking a rise of
4.6%; beef production was recorded at 7.53 million tons, with an increase of 4.8%;
lamb production totaled 5.31 million tons, showing a growth of 1.3%; and poultry meat
production reached 25.63 million tons, representing an increase of 4.9%. Additionally,
milk production stood at 41.97 million tons, which is an increase of 6.7%, while poultry
egg production was reported at 35.63 million tons — a rise of 3.1%. Annual pig
farrowing was 726.62 million heads, up 3.8%; year-end pig inventory was 434.22

million heads, down 4.1% (National Bureau of Statistics of China)
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Source: systematized by the author
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In terms of fishery, China's position in the global aquaculture sector needs to be
strengthened as freshwater fish and marine aquaculture production rises (Fig. 2.9). In
2023, the total national output of aquaculture reached 71.1617 million tons, reflecting
a year-on-year growth of 3.64%. Within this total, farmed aquatic products accounted
for 58.0961 million tons, representing a 4.39% increase compared to the previous year,
while capture fisheries yielded 13.0656 million tons, showing a modest rise of 0.47%.

The proportion of aquaculture production to capture fisheries stood at 81.6% to 18.4%,

respectively.
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Fig. 2.9. Production of major fish products

Source: systematized by the author

Regarding water sources, the production of marine products amounted to
35.8532 million tons, indicating a 3.64% annual increase. In parallel, freshwater
product output totaled 35.3855 million tons, up by 3.65% year-on-year. The
distribution between marine and freshwater products was nearly balanced, with
respective shares of 50.4% and 49.6%. In 2023, China's shrimp production amounted
to 4.507 million tons, representing a 6.4% increase compared to the previous year.
Among them, the output of South American white shrimp was 2,238,400 tons, an
increase of 6.66% compared with 2022, placing it at the top globally. In 2023, China's

shellfish farming production reached 16,659,000 tons, marking a year-on-year increase
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of 4.87%. Among them, the output of marine aquaculture shellfish is 16.466 million
tons, up 4.87% year-on-year; the output of freshwater aquaculture shellfish is 198,400
tons, up 4.58% year-on-year (National Bureau of Statistics of China). The advancement
of aquaculture technology, including the use of the Internet of Things and water quality
surveillance, has improved production efficiency and product quality, while the
promotion of new models such as deep-water net pens and sea farms continues to
enhance the ability of sustainable development.

The cultivation of high-value crops has experienced notable advancement in
recent years, particularly evident in the expanding production of key cash crops such
as fruits, vegetables, tea, and coffee. Between 2018 and 2023, fruit production rose
significantly from 256.875 million tons to 327.4428 million tons, corresponding to an
average annual growth rate of 4.8%. Over the same period, vegetable output increased
from 703.456 million tons to 828.681 million tons, with an annual average growth of
3.6%. Tea production followed a similar upward trajectory, growing from 2.6 million
tons to 2.33395 million tons, yielding an average annual growth rate of 5.3%. Coffee
production also expanded, rising from 1.2 million tons to 1.5 million tons and reflecting
an annual average increase of 5.7%. In terms of export performance in 2023, China's
fruit exports reached a total value of 4.98 billion USD, marking an 8% increase
compared to the previous year. Vegetable exports stood at 18.54 billion USD, reflecting
a year-on-year growth of 8.4%. In contrast, tea exports declined to 2.1 billion USD,
representing a 16.5% decrease from the previous year; Nut exports also showed a
continuing upward trend. Provinces such as Shandong, Fujian and Yunnan have
become important production bases for meeting the fiercely growing demand for
domestic consumption.

The structural optimization of industrial crop cultivation has continued to
advance, with the accelerated development of high-quality, environmentally
sustainable agricultural products emerging as a defining characteristic of the
agricultural sector. By integrating modern agricultural practices and concepts, the
sector has made significant strides in enhancing ecological sustainability, improving

product quality, increasing specialization, and strengthening brand development. In
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2023, China's total grain production reached 695.41 million tons, reflecting an increase
of 8.88 million tons over the previous year, which corresponds to a year-on-year growth
rate of 1.3% (Fig. 2.10). In terms of cash crops, total cotton output was 5.618 million
tons, down 6.1 percent year-on-year. Oilseed crop production was 37.15 million tons
internationalization of and sugar crop production was 114,500 tons. In the field of high-
value crops, the output of fruits was 310,456,000 tons, the output of vegetables was
781,234,000 tons, and the output of tea was 32,000 tons.
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Fig. 2.10. Gross output value of agriculture, forestry, livestock and
fisheries (billions of dollars)
Source: systematized by the author

The development of green and organic food sectors has accelerated significantly,
with the number of certified green food products surpassing 50,000, while certified
organic agricultural items have reached a total of 5 million. Through the continuous
optimization of the planting structure, with the enhancement of agricultural product
quality and the extensive application of agricultural science and technology, Chinese
agriculture is rapidly advancing towards greener, more efficient, and sustainable
development. Concurrently, the expansion of international market access and the

deepening of trade relations have markedly enhanced the global standing of China's
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agricultural products.

An analysis of statistical data on the total output value of agriculture, forestry,
animal husbandry, and fishery indicate a sustained and steady growth trajectory within
China's agricultural sector. According to figures from 2023, the aggregate output value
of these primary industries reached 15.85 trillion yuan, representing a year-on-year
increase of 1.56%. Specifically, agriculture accounted for 54.93% of this total; animal
husbandry contributed 24.58%; fisheries represented 10.16%; while forestry
comprised 4.4% (National Bureau of Statistics of China). The industrial structure has
undergone continuous optimization, thereby establishing a solid foundation for
sustained and healthy advancement within the national economy. Concurrently, this
advancement has offered strong support for the stable development of agricultural

foreign trade.

2.2. PRC’s Foreign Trade in Agriculture Segment: Role of Ukraine

People's Republic of China (PRC) is dedicated to achieving sustainable
development and self-sufficiency in food production. This commitment is manifested
in the consistent growth of agricultural output, the continuous optimization of
agricultural structures, improvements in production efficiency, and enhanced policy
support for investment in agriculture. Throughout the course of agricultural
advancement, and in accordance with domestic demand and global trends in
agricultural development, China is also making continuous transformation and changes
to promote the better integration of Chinese agriculture into the internationalized world,
and to maximize the promotion of sustainable global agricultural development and
food security.

Key indicators of China's structural adjustment show that agriculture is gradually
shifting from the early model of food production to high core value-added crops,
animal husbandry transforming one of aquaculture. The output of fruits, vegetables,
meat and aquaculture products continues to climb. By engaging in agricultural

internationalization, China allocates agricultural resources globally, enhances the
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effective supply of agricultural goods, boosts farmers' income, drives domestic
agricultural modernization, and significantly contributes to the global advancement of
agriculture.

In the era of globalization, the progression of China's agricultural product foreign
trade has exhibited a tendency towards diversification. The overall volume of
agricultural imports has been progressively increasing on an annual basis, with a
notable continuous rise in the quantity of imported agricultural goods. Based on the
latest statistical information, the primary agricultural commodities imported by China
include corn, meat, and dairy products.

In recent years, China's agricultural trade has undergone notable transformations,
characterized by both dynamic changes and structural adjustments.With respect to
exports, the value of China's agricultural product exports rose from 70.18 billion USD
in 2015 to 98.93 billion USD in 2023, reflecting a general pattern of growth amid
periodic fluctuations (Fig. 2.11).
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Fig. 2.11. China's agricultural product export value and year-on-year
growth rate, 2015-2023

Source: systematized by the author

Although exports declined briefly in 2019 and 2020 due to the international trade
environment and epidemics, they rebounded rapidly and hit new highs in 2021 and

2022, reaching US$84.35 billion and US$98.26 billion, with year-on-year growth rates
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of 10.9% and 16.5%, respectively. In 2023, exports declined slightly to US$98.93
billion, with year-on-year growth slowing to 0.7%, indicating a weakening of export
growth momentum.

On the import side, China's agricultural imports grew substantially from 115.92
billion USD in 2015 to 234.11 billion USD in 2023, exhibiting a markedly higher
average annual growth rate compared to export performance (Fig. 2.12, 2.13). In
particular, in 2021, imports rose sharply to US$219.81 billion, up 28.7% year-on-year,
driven mainly by growing domestic demand for commodities and high-protein food
products. imports reached US$236.06 billion in 2022 and US$234.11 billion in 2023,

with a slower growth rate, but generally remaining at a high level.
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Fig. 2.12. China's agricultural product import value and year-on-year
growth rate, 2015-2023

Source: systematized by the author

Regarding the agricultural trade balance, China's trade deficit expanded notably
between 2015 and 2023, increasing from 45.74 billion USD to 135.18 billion USD.
Over the same period, the deficit ratio rose from 39.5% to 57.7%. This widening gap
is primarily attributed to the faster growth in agricultural imports relative to exports,
driven in particular by sustained demand for bulk commodities such as soybeans and
corn. Although the export portfolio has been gradually refined — evidenced by a marked
rise in high value-added product exports — the resulting gains have not been sufficient

to fully counterbalance the pressure imposed by the accelerating pace of import growth.
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China's involvement in the internationalization of agriculture and its increasing
agricultural imports are driven by a dual framework: the limitations imposed by

resource endowments and the shifting dynamics of comparative advantage (Table 2.6).
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Fig. 2.13. China's agricultural trade volume and deficit ratio, 2015-2023

Source: systematized by the author

According to the Heckscher-Ohlin model, China's arable land resource
endowment is insufficient (per capita arable land is 0.09 hectares, which is only 40%
of the global average), and the efficiency of water resources is significantly lower than
that of developed countries in agriculture (water consumption per unit of agricultural
products exceeds the international advanced level by 30%). They need to realize
resource reallocation through international trade. Reallocation [217]. Simultaneously,

upgrading consumption structure triggered by the decline of Engel's coefficient, has

given rise to the induced demand for high-protein feed crops and high-quality
agricultural products, forming a gap between supply and demand under the "Baumol
effect" [210].

On the supply side, the significant difference in total factor productivity (soybean
yields are 42.7% lower than in the Americas) leads to high domestic opportunity costs,
which is in line with the import substitution logic of Ricardo's theory of comparative

advantage. From an institutional economics perspective, the tariff concession
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provisions of regional trade agreements such as RCEP (covering 8,000 tariff lines)
reduce transaction costs, while the theory of supply chain resilience explains China's
strategic choice to build a risk diversification mechanism by diversifying its import
sources (soybean supplying countries increased to 35) [245]. This multidimensional
interaction is essentially a combination of factor flows, technology diffusion and
institutional synergy in the context of globalization, which is necessary to break
through the resource and environmental carrying thresholds, achieve Pareto
improvements and provide external momentum for the transformation of agricultural
modernization.

Table 2.6
Motivations for China's Participation in the Internationalization of Agriculture

and Expansion of Agricultural Imports

Rationale Particular content Theoretical foundation
China's large population and urbanization are
Population growth | driving a dietary transition (grains —
and upgrading of | meat/dairy), spurring a surge in demand for | Demand-pull theory
dietary structure | feed crops (soybeans/corn) and animal
proteins
The limited amount of arable land and water

Resource : . o .
resources in China restricts its self-sufficiency .
endowment . . . . Heckscher-Ohlin model
. in land-intensive crops like soybeans and
constraints

corn.
Soybean/corn etc. yields are 35%-50% below
the international advanced level, and imports

Productivity and Theory of comparative

cost . o advantage
are more price-competitive
Consumption upgrade generates demand for
Diversification | high-end agricultural products | Consumer preference
needs (carmelon/avocado  imports up  18% | theory (CPT)
annually), filling category gaps
International By diversifying its import sources, China can

market volatility | reduce its dependence on a single market and | Supply Chain Risk

and supply chain | enhance the stability and security of its supply | Management Theory
resilience chain

RCEP and other FTA tariff concessions cover

Policy support and | 8,000 tariff lines, and policy guides | Theory of trade

trade cooperation | enterprises to establish overseas direct | liberalization

sourcing channels

Source: systematized by the author based on: [166]

Table 2.7 offers an in-depth analysis of China's imports of key agricultural
commodities, emphasizing the main suppliers of these products. This examination

highlights China's pivotal role in the global agricultural market and the ongoing
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diversification of its import sources. The primary exporters of soybeans to China are
Brazil, the United States, and Argentina, all of which are major global producers. These
imports are driven largely by the substantial demand for high-protein feed required by

China's thriving livestock sector, particularly to support its extensive pork and poultry

industries.
Table 2.7

China's major agricultural imports (2019-2023) (million tons)
Indicators 2019 2020 2021 2022 2023
Imports of Cgflfrls and cereal | 1765 7 5908 6536 5319 5908
Imports of wheat 348.76 837.65 977 996 1210
Imports of paddy and rice 254.57 294.27 496 619 263
Imports of soybeans 8851.28 10031.45 9647 9053 9861
Imports of egillzle vegetable | 953 5 982.76 1038 648 978
Imports of sugar 339.01 526.93 567 527 397
Imports of cotton 184.89 216 215 194 196

Source: Data adapted from China's General Administration of Customs

Soybeans, a core ingredient of feed, have become a key import commodity for
China to cope with the growing domestic demand for meat. In terms of corn, China's
main suppliers include the United States, Ukraine, Brazil, South Africa, and Myanmar.
Corn is not only used for direct human consumption, but is also a key ingredient for
animal feed in the livestock industry, and corn imports continue to climb as China's
poultry and livestock industries continue to expand. This growing trend reflects China's
high dependence on food security and feed supply, especially when domestic
production cannot fully meet demand. For meat, Brazil, Argentina and the EU are the
main suppliers to China. China's demand for meat, particularly pork, beef and poultry,
has significantly exceeded domestic production in recent years. This dependence on
meat imports has been further exacerbated by a sharp decline in domestic pork
production. This phenomenon not only demonstrates China's structural shift in meat
consumption, but also reflects its important role in the global meat supply chain. In the
dairy industry, China's primary import origins are New Zealand and Australia. As
China's urbanization progresses, demand for dairy products, especially high-quality

milk and cheese, is growing rapidly, making China one of the world's largest importers
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of dairy products. New Zealand and Australia have long dominated the supply of the
Chinese market with their high-quality dairy products. In addition, imports of wheat,
which come mainly from Australia, France and Ukraine is both a major component of
livestock feed and widely used in the brewing industry. Despite recent trade tensions
between China and Australia, China has ensured by maintaining trade with these
countries the stability of its wheat supply. This table emphasizes China's dependence
on international markets for key agricultural commodities, especially staples such as
soybeans, corn, and meat that are vital to its population and livestock. The wide range
of suppliers from regions such as the Americas, Europe, and Oceania highlights China's
strategic initiatives to secure its food supply and reduce the risks associated with trade
disputes.

China's approach to securing agricultural imports relies on a strong and
diversified global supply chain. With growing concerns about food security and
increasing reliance on foreign suppliers, China has strategically diversified its import
sources to avoid overdependence on any one country or region [1]. China chose
countries with relatively proactive policies and supply chains conducive to promoting
agricultural imports as its main supply regions.

Table 2.8 highlights the geographic diversity of China's agricultural import
partners, helping to ensure food security and reduce trade risks. By sourcing from
different regions, China can mitigate the impact of trade conflicts or disruptions in any

single market.

Table 2.8
Main supplying regions of China for imported agricultural products (2023)

Area Main imports Strategic Importance
South America Soybeans, meat, corn Diversity from the United States
North America Soybeans, corn, pork Reliable large supplier

Australia Wheat, beef, dairy products Close trade relations

New Zealand Milk Supplier of high-quality dairy products

Africa Cotton, palm oil Emerging Partners

Source: Department of Commerce data, 2023
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Brazil and Argentina, in particular, have become important suppliers of soybeans
and meat to China. Brazil alone accounts for more than 60% of China's soybean
imports. The Chinese government and private companies have invested heavily in
South American agriculture, including developing logistics and infrastructure to ensure
a steady flow of agricultural products. Close trade relations between China and South
America have proved crucial, especially as China seeks to reduce its dependence on
U.S. agricultural exports [119].

The United States remains a major supplier of agricultural products to China,
particularly soybeans, corn and pork. Despite trade conflicts in recent years, China has
resumed importing large quantities of U.S. soybeans following the signing of the first
phase of a trade agreement in 2020. U.S. agricultural exports to China rebounded to
$26.4 billion in 2021, driven largely by soybean and corn sales. However, ongoing
trade tensions and the risk of future tariffs have led China to diversify its suppliers,
particularly of key commodities such as soybeans and grains [144].

China has also developed strong trade relations with Australia and New Zealand,
particularly in dairy, beef and wheat imports [237]. New Zealand meets much of
China's dairy demand, while Australia has historically been a major source of and beef
wheat. However, diplomatic tensions between China and Australia have led to
Australian in recent years increased tariffs on, pushing China to look to alternative
suppliers such as France and Ukraine wheat. Despite these challenges, trade with New
Zealand remains strong, particularly in the dairy sector.

The growing Chinese investment in Africa, especially via the Belt and Road
Initiative (BRI), has enhanced China's agricultural connections with the continent.
Although Africa is not yet a major source of Chinese agricultural imports, the
relationship is growing [234]. China has made significant investments in African
agriculture, particularly in infrastructure, with an eye to securing future supplies of
cotton, palm oil and tropical fruits.

In the era of globalization, China's agricultural exports are primarily
characterized by products that are labor-intensive and have high value-added

components, with rice, vegetables, fruits and aquatic products constituting the core
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export categories. This export pattern fully reflects China's comparative advantages in
agricultural production efficiency and industry chain integration, especially vegetable
and fruit exports have always ranked among the top in the world [249]. In terms of
regional distribution, the export market shows obvious diversified characteristics,
mainly concentrated in economically developed or densely populated regions such as
Southeast Asia, Japan and the European Union. Southeast Asia is the main destination
for Chinese rice and vegetables due to its geographical proximity and similarity in food
culture, while Japan and the EU are important export markets for Chinese fruits and
aquatic products due to their demand for high-quality agricultural products [94].
However, with the intensification of competition in the international market and the
increase of trade barriers, China's agricultural exports are facing the dual challenges of
quality upgrading and branding. Therefore, promoting the optimization of export
product structure and enhancing international competitiveness have become the core
issues of China's agricultural globalization strategy.

China's involvement in the internationalization of agriculture and its efforts to
increase agricultural exports can be understood through a multidimensional theoretical
perspective (Table 2.9). According to the theory of comparative advantage, China
possesses considerable factor endowment benefits in the production of labor-intensive
agricultural goods, and the reallocation of resources through specialized production
and international trade is in line with the welfare-enhancing logic of the Ricardo
model [91]. Demand-pull theory shows that export expansion raises the elasticity
coefficient of rural employment through the multiplier effect (empirical research shows
that for every 1% increase in the value of agricultural exports, rural employment grows
by 0.3%), and effectively alleviates the urban-rural income gap (Gini coefficient
decreases by 0.15). Under the innovation-driven perspective, quality regulations in
export markets force the reconstruction of the agricultural production function, such as
the HACCP certification coverage rate increased from 12% in 2010 to 68% in 2023,

fostering an average annual growth rate of total factor productivity at 2.7%.
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Table 2.9

Motivations for China's Participation in the Internationalization of
Agriculture and Expansion of Agricultural Exports

Rationale Particular content Theoretl.cal
foundation
China holds a comparative advantage in the production of
Utilizing labor-intensive agricultural products, including seafood, Theory of
Comparative | vegetables, and fruits. By exporting these goods, China comparative
Advantages can acquire land-intensive agricultural products, thereby advantage
enhancing its overall welfare.
Increasing Expanding agricultural exports can create more jobs and
farmers' increase incomes for farmers and promote rural economic | Demand-pull theory
incomes development
. Export demand drives the technological advancement and
Promoting o . . . . .
P standardization of agricultural production, while also Innovation drive
modernization . o .
: supporting  the  transition  towards  agricultural theory
of agriculture .o
modernization.
Enhancing To enhance China's influence and presence in the global International
international | agricultural sector, it is essential to promote the export of | Competitiveness
impact high-quality, safe, and diverse agricultural products. Theory
. The global market is experiencing an increasing demand
Meeting  the . > )
needs of the for agricultural products, and China's agricultural exports Market demand
can meet this demand while gaining a larger market share. theory
global market
Policy support | Tariff concessions under FTAs such as RCEP cover 8,000
oot . . . Theory of trade
and trade | tariff lines, and policies guide enterprises to set up overseas . N
. . . . liberalization
cooperation direct sourcing channels to promote agricultural exports
Source: Organized by the author based on: [2]

In the framework of international competitiveness theory, agricultural exports,

as a non-price competition carrier, enhance national soft power through brand premium,

which is in line with the Porter's Diamond Model's path of competitive advantage

construction. The theory of global value chain further reveals that China has embedded

itself in the regional production network through the 8,000 tariff concessions under the

RCEP framework, increasing its share of intermediate exports in the ASEAN market

from 18% in 2015 to 34% in 2023, and realizing a paradigm shift from "quantitative

expansion" to "quality dominance". This strategic choice is essentially a Pareto-

improvement process of factor flows, institutional synergy and technology diffusion in

the context of globalization, and its necessity is rooted in the demand for modernization

and transformation to break through domestic resource constraints and achieve

increasing marginal returns in agriculture.
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In the past six years, China's key agricultural products have undergone
substantial shifts and developments in both production and exports (Table 2.10).
Specifically, the production of vegetables and grains has remained at a high level,
production stability, fruit production is noteworthy, and sugar production has declined
after a period of stabilization, which may be closely related to the continued market
demand and the adjustment of planting structure [139].

Table 2.10

The quantity and value of China's exports of key agricultural products
over the past six years

Indicators 2018 2019 2020 2021 2022 2023
1 2 3 4 5 6 7

Rice and paddy export quantity
(10,000 tons) 208.93 274.76 230.43 242 219 160
Rice and paddy export value) ¢o;s | 105903 | 91637 | 9407 | 94567 | 889.27
(million US dollars)
Com ey guemigy (ULD0Y - 4 2.61 3.5 4 3.8 3.5
tons)
Com gmpeits weime @ilion U8 2 g0 9.87 12.5 14 13.5 12.8
dollars)
Soybean export quantity (10,000 13 11.45 12 12.5 12 15
tons)
Soybean export value (million US 100.02 9227 95 08 96.5 94
dollars)
Aquatic product export quantity
(10,000 tons) 425 418.55 374.74 375 370 370
Aquatic product export value| )0, 3¢ | 1032657 |18753.19| 21584.76 | 22584.13 | 19871.52
(million US dollars)
Cotton export quantity (tons) 47349 52142.78 | 55,000 56000 54000 53000
Cotton export value (million US 93.65 29,58 95 97 96 94
dollars)
Sugar export quantity (tons) 195747 | 185600.03 | 190000 | 195000 192000 190000
Sugar export value (million US 100.59 %737 90 95 93 01
dollars)

Source: systematized by the author

In 2023, both the volume and value of rice and paddy exports have experienced
a decline, while corn exports remain relatively flat. Although the export volume of
fishery products decreases, their export value peaks in 2021, indicating that the market
is transitioning to higher value-added products. The export volume of cotton and sugar
gradually recovers after being affected by global supply chain pressures and price

volatility in 2020, reaching a peak in export value in 2021. The above changes not only



98

reflect the flexibility and resilience shown by Chinese agriculture in adapting to
changes in market demand and the international trade environment, but also its
enhanced imports of high-value-added agricultural products Looking ahead, China's
agricultural outlook is set to further consolidate its position in the international market
through technological innovation and market confidence [79]. The year 2021 marked
a pivotal turning point for China's agricultural exports. According to data, the total
value of agricultural imports and exports reached an impressive $304.17 billion,
reflecting a year-on-year increase of 23.2%. Exports alone totaled $84.35 billion,
growing by 10.9% compared to the previous year. This upward trend highlights the
increasing competitiveness and demand for China's agricultural products on the global
market. Notably, the export value of aquatic products surged to $21.91 billion, a 15.1%
year-on-year increase, indicating robust growth. Similarly, vegetable exports
performed strongly, amounting to $15.77 billion, which represented a 5.6% increase
over the previous year. These figures underscore the substantial expansion of China's
agricultural exports in 2021.

The strength and diversity of China's agricultural export markets highlights key
products distributed across different regions of the globe [84]. The high value of
exports emphasizes China's importance as a supplier of food in the global economy.
While China's agricultural exports are spread across the globe, certain regions are
particularly receptive to Chinese goods. These key regions include Southeast Asia, the
European Union, the United States and the Middle East, each of which presents unique
opportunities and challenges for Chinese exporters. Southeast Asia in particular is an
important market for Chinese agricultural products, especially fruits and vegetables.
Geographic proximity, coupled with favorable trade agreements such as the ASEAN-
China Free Trade Agreement (ACFTA), facilitates access to this rapidly expanding
market. In 2021, China's agricultural exports to ASEAN countries reached
approximately $12 billion, indicating strong demand for fresh produce and processed
food. The EU is an important market for China's high value-added exports, including
organic fruits and seafood. Despite strict food safety regulations in the EU, Chinese

exporters have managed to enter this market by complying with international standards
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and improving product quality. in 2020, China's agricultural exports to the EU reached
US$6.8 billion, mainly in seafood and processed food products. The United States is
another important market for Chinese seafood, especially shrimp and tilapia, as well as
processed foods. While trade tensions between the U.S. and China have affected
agricultural trade flows, China has diversified its export markets to reduce the risks
associated with tariffs and other trade barriers (Huang, 2021). Despite these challenges,
exports to the United States totaled $4.5 billion in 2020. In addition, the Middle East
has become an increasingly important market for Chinese agricultural exports,
especially fruits, vegetables, and processed foods. Countries like Saudi Arabia, the
UAE, and Qatar, which are heavily dependent on food imports due to their dry climate,
create an opportunity that has been effectively seized by China. Agricultural exports to
the Middle East reached US$5 billion in 2021 due to strong demand for fresh produce.

Table 2.11

Value of Agricultural Exports and Main Export Destinations, 2023

Type iﬁﬁg;téglgzl(lgg) Main export destinations
Vegetable 139.69 Japan, South Korea, Southeast Asia
Fruit 70.82 Southeast Asia, Middle East, Europe
Aquatic products 1396.71 United States, Japan, European Union
Tea 122.3 Morocco, Central Asia, Russia

Source: systematized by the author

Based on data analysis, China has achieved substantial advancements in the
fields of high-value crops and animal husbandry, aquaculture and agricultural exports
between 2018 and 2023.Vegetable exports reached US$13.969 billion in 2023, while
aquaculture exports stood at US$13.967 billion, mainly destined for Southeast Asia,
Europe, and the United States. These figures demonstrate the growth and optimization
of China’s agricultural industry chain, enhancing its competitiveness on the
international stage [117].

China's agricultural foreign trade is important in several key aspects. First, it
strengthens food security and ensures a stable supply of food against the backdrop of

continued population growth. Secondly, it enhances the efficiency and quality of
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agricultural production by embracing modern technology and employing advanced
methodologies. This progress not only contributes to the growth of rural incomes, but
also to the economic development of these regions [103]. In addition, the promotion of
sustainable farming techniques is essential for environmental protection and resource
conservation. Increased agricultural capacity has also enhanced China's
competitiveness in the global market, and technological innovation has driven better
resource management and agriculture overall. Promoting the internationalization of
agriculture is key for China to meet food security challenges, improve productivity and
promote sustainable economic growth.

Overall, future trends in China's agricultural trade will be characterized by the:
following a large trade deficit in agricultural products, with food and feed crops mainly
imported to meet domestic demand. On the export side, high value-added products and
technological innovation will be the main growth drivers, but the growth rate may
stabilize; on the import side, demand for commodities and high-protein food will
continue to drive import growth, but the growth rate may slow down due to the
fluctuations in the international market and the recovery of domestic production
capacity [9]. The trade deficit may continue to widen in the short term, but the trade
balance is expected to gradually improve through optimizing the export structure,
improving competitiveness and diversifying import sources. China's agricultural trade
is expected to play an even more significant role in the global market, bringing about
both increased challenges and novel opportunities.

China and Ukraine share a longstanding history of collaboration in agriculture,
and China and Ukraine have achieved results in many fields such as agricultural trade,
investment and technical exchanges. Ukraine ranks as one of the major agricultural
producers in Europe, with fertile black soil and suitable climatic conditions. Its
agricultural resources are rich, and its main agricultural products include wheat, corn,
soybeans, sunflower seeds, sugar and so on. Ukraine's agricultural strengths are
primarily attributed to its extensive arable land, the high quality of its agricultural

products, and the cost-efficiency of its production processes.
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Ukraine's agricultural exports, which are concentrated on grain and oilseed crops,
are one of the world's leading grain exporters, and Ukraine's agricultural exports are of
great importance to global food security. Ukraine's food exports are directed mainly to
a number of countries and regions in Europe, Asia and Africa, providing these regions
with a stable supply of food. In times of high volatility in the international food market,
Ukrainian grain exports can effectively alleviate food shortages in some countries and
play a positive role in maintaining the stability of the global food market.

Ukraine's agricultural trade has an important impact on Chinese agriculture. First
of all, Ukraine, as a major global food producer, provides China with a stable supply
of agricultural products, easing China's dependence in the food sector. Especially in
grain crops such as corn and soybeans, Ukraine's imports have had a positive impact
on price stability in the Chinese market. due to the relatively low production costs of
Ukraine's agricultural products, Ukrainian products entering the Chinese market tend
to reduce prices to a degree and promote the balance between demand and supply in

the Chinese economy.

Table 2.12
Ukraine's agricultural product exports to China

Agricultural 10,000 tons USS billion

products 2019 2020 2021 2022 2023 | 2019 | 2020 | 2021 | 2022 | 2023
Corn 300 350 400 420 450 5.8 7.3 10.5 9.8 6.3
Soybeans 80 90 100 110 120 2.6 3.1 3.8 3.4 1.6
Sunflower oil 25 28 30 32 30 1.1 1.3 1.7 0.9 0.7
Wheat 50 60 70 75 80 0.8 1.1 1.3 0.5 0.2
Barley. 30 35 40 45 50 0.5 0.6 0.9 0.4 0.1

Source: systematized by the author

According to Table 2.12, Ukraine's exports of key agricultural products to China
show a steady growth trend over the 2019-2023 period. The export volume and trade
value of products such as corn, soybeans, sunflower oil, wheat and barley have
increased. This is primarily attributed to the price competitiveness and superior quality
of Ukraine's agricultural products, along with the strengthening trade collaboration
between China and Ukraine.

China's huge market demand provides Ukrainian agriculture with new export
channels and growth points. China's import demand promotes the expansion of

Ukraine's agricultural production scale and drives the improvement of Ukraine's
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agricultural industry chain. Especially in the production of corn, soybeans and other
crops, Ukrainian agriculture faces unprecedented export opportunities. However,
China's demand for Ukrainian agriculture also poses some challenges. Ukraine's
agricultural products are highly dependent on the Chinese market, and economic
fluctuations or policy adjustments on either side may affect the stability of bilateral
trade. In addition, there is still a gap between the productivity and technology level of
Ukrainian agriculture and China's advanced agricultural technology. In recent years,
Chinese and Ukrainian agriculture in terms of resource endowment, production
advantages and market demand have seen complementarity with each other. Therefore,
agricultural collaboration between the two sides extends beyond traditional trade
transactions, for example, investment cooperation, technical cooperation, equipment
investment, and more in-depth to the level of agricultural technology and sustainable
development.

Trade cooperation: in the area of food trade, a series of trade agreements and
memorandums of understanding between China and Ukraine have significantly
increased the efficiency of agricultural trade, thereby reducing China's dependence on
traditional suppliers such as the U.S. and Brazil. In 2021, the agricultural trade between
China and Ukraine reached 4.7 billion U.S. dollars, accounting for over 70% of
Ukraine's total exports to China. Key agricultural products exported from Ukraine to
China include corn (30%), sunflower oil (20%), and barley (15%) [254]. In the field of
trade in technology and equipment, China exports agricultural machinery, fertilizers,
and agricultural technology and equipment to Ukraine. This initiative focuses on
tackling technological weaknesses in the middle and lower segments of the agricultural
value chain while enhancing the efficiency of agricultural production [252].

Investment cooperation: In terms of investment in agricultural infrastructure,
Chinese enterprises have invested in Ukraine in the construction of agricultural
infrastructure such as irrigation systems, storage facilities and processing plants. For
example, COFCO has leased a large amount of land in the Amhara region of Ukraine
to grow corn and wheat. By adopting advanced agricultural technology and

management practices, the yields of corn and wheat have increased by 30% and 25%
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respectively. COFCO invested 75 million US dollars to build a direct-cooled container
terminal at Nikolaev Port in Ukraine, with a total throughput of 2.5 million tons per
year and a storage capacity of 143,000 tons. In addition, COFCO has become the
second largest vegetable oil exporter in Ukraine by acquiring all shares of Lai Bao
Group in Ukraine, with an annual operating volume of 300,000 tons and a market share
of 25%. In terms of investment in agricultural technology, Chinese companies are
promoting advanced agricultural technologies in Ukraine, such as precision agriculture,
drone technology and smart irrigation systems. Huawei has cooperated with Ukrainian
companies to build smart farms, introducing Internet of Things and big data
technologies to realize precise fertilization, smart irrigation and pest monitoring.

Technical cooperation: in the area of conservation tillage technology, China has
widely implemented no-tillage seeding, straw incorporation into fields, and other soil-
conserving cultivation techniques, helping Ukraine to reduce black soil erosion and
increase the organic matter content of soil. For example, Heilongjiang Agricultural
Reclamation Group cooperates with Ukrainian farms to carry out pilot conservation
tillage projects, popularize no-tillage seeding, straw return to field and other
technologies, which resulting in a 5-8 percent increase in soil organic matter and
significantly decreasing soil erosion. Digital agriculture cooperation: the two sides
have cooperated in the field of digital agriculture, utilizing technologies such as the
Internet of Things, big data and artificial intelligence to improve agricultural
production efficiency. For example, Huawei cooperated with Ukrainian agribusinesses
to build smart farms, introducing IoT and big data technologies to achieve precise
fertilizer application, smart irrigation, and pest and disease monitoring. Through these
technologies, the farm's water utilization rate has increased by 30 percent, and yields
have risen by 15 percent. [163], [236]

Cooperation in sustainable development: in the area of ecological agriculture,
the two sides have cooperated in the development of biofuels from agricultural waste,
converting corn stalks, sunflower seed husks and other waste into bioenergy, in line
with the concept of the "stock-flow" cycle of ecological economics. For example,

China and Ukraine have jointly built a biomass power plant with an annual processing
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capacity of 500,000 tons, which can reduce carbon emissions by 200,000 tons per year.
In terms of carbon emission reduction cooperation, the two sides have promoted
precision fertilization drone technology to reduce excessive fertilization and reduce
greenhouse gas emissions while increasing crop yields. The two sides are also
promoting the inclusion of agricultural cooperation projects in the international carbon
trading system, creating both economic and ecological benefits for both sides [128].
As agricultural cooperation between China and Ukraine continues to grow, both
nations are expected to enhance technical exchanges and collaboration within the
agricultural industry chain. Given China's extensive experience in agricultural
modernization and Ukraine’s substantial agricultural production potential, there are
significant opportunities for cooperation in areas such as smart agriculture, agricultural

mechanization, and sustainable agriculture.

2.3. China's Role in International Capital Transfers in Agriculture

In recent years, as global economic integration has deepened, China has
increasingly taken on a prominent role in the international movement of agricultural
capital. This is particularly evident in two main areas: China's investments in overseas
agriculture and its export of agricultural technology and cooperative initiatives.

China is actively expanding its overseas agricultural investment, promoting the
transfer of agricultural capital through such strategies as outward foreign direct
investment (FDI), land leasing and purchasing, mergers and acquisitions of overseas
agricultural companies, resource optimization and strategic technological cooperation,
and public-private partnership models (Table 2.14) [161]. In particular, driven by the
Belt and Road Initiative, Chinese capital has been extensively utilized in the
agricultural sector across Southeast Asia, Africa, Latin America, and other regions.
This investment not only provides financial support for local agricultural production

but also facilitates a more rational flow of global agricultural capital [208].
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Table 2.14

Analyzing China's role in international agricultural capital transfers

Role Concrete expression Typical case Data support (2023) | International impact
Investing in agricultural Enhancement of
?‘gﬁga;d fsgggezni g?r?i??(%u i COFCO builds 3  |China's Agricultural |agricultural production
dire(%t America. and South’eas / million tons ODI Stock Reaches |capacity in host
investment | Asia to s’afe ard food soybean crushing [$42 Billion, Growing |countries (e.g., threefold
Chl)  |Sme . dglisource base in Brazil at 15% Annually increase in rice yields in
supply.y Ethiopia)
Longping Gaoke i:arll;(l;ll;uralex orts Contribute to increased
Export of hybrid rice, promotes hybrid amounte?l}zo $§ 5 food self-sufficiency in
Technology [smart farm machinery, rice technology to billion and techﬁical developing countries
transfer |water-saving irrigation  |Africa, covering cooperation (e.g., doubling of rice
and other technologies 600,000 hectares of p production in
agreements covered 80
farmland . Madagascar)
countries
China-European
liner cold chain line |China-Europe shuttle |[Reshaping Global
Enhancing Agro-Logistics|to transport train transports Agricultural Trade
Trade |and Trade Corridors European carrots, {230,000 tons of Flows (Central Asian
networking [through the Belt and Road |[Southeast Asian agricultural products |Wheat Transit to
Initiative durian, time annually, reducing Southeast Asia via
efficiency increased|costs by 40 percent  |China)
by 60 percent
ADB Loan Improvement of
Financing agricultural Supports ADB approves $12 ilf; :;Eg:ﬁre in
Financial |infrastructure through Upgrading of billion in cumulative develobing countries
support |multilateral financial Pakistan's loans for agricultural OPIng ¢
o . . (e.g., irrigation coverage
1nstitutions Agricultural projects )
et Sl of farmland increased to
45% in Laos)
Leading the C
Taking the lead in development of the }f);rﬁf;li ?{[:)(I)lnolfn;g g Enhancine China’s
formulating international |International . . . &
. international influence in global
Standards |agricultural technology  [Standard for . .
and ey oy | agrlcultgral standards, agricultural governance
Rulemaking|cross-border mutual Traceability of 1.0 Wth b.lo.c.k c_haln (c.g, R.CEP (b
seien o ey Cross-Border traceablllty initiatives regplatlons for
certification P spanning 100 agricultural products)
Products countries.
30% of China's
Promoting investment in outbound agricultural |Contribute to global
Sustainable lereen a r?cul ture and the Construction of investment is allocated|emissions reductions in
I — gpplicaéon of climate- Solar Irrigation to green projects, and |agriculture (e.g., 18%

t initiatives

smart agricultural
technologies

Demonstration
Project in Kenya

the exports of
emissions reduction
technologies have
risen by 25%.

reduction in the carbon
footprint of African
agriculture)

Source: organized by the author based on: [75]

The significance of foreign direct investment (FDI) in the agricultural sector is

undeniable, particularly within the framework of globalization, as it promotes the
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modernization and sustainable development of agriculture in host countries through
financial support, technology transfer, and market integration. FDI not only improves
the efficiency of agricultural production and promotes the construction of infrastructure,
but also leads to the marketization of agricultural products, and improves rural
employment and livelihoods. However, FDI also faces a number of challenges, such as
competition for land resources, environmental sustainability issues, and declining
agricultural autonomy, which may lead to conflicts between local communities and
foreign-funded enterprises or negatively affect the ecosystem [113]. Therefore,
countries need to formulate reasonable policies when attracting agricultural FDI to
ensure its comprehensive social, economic and environmental benefits. China's
agricultural investments in areas such as Africa, Southeast Asia, and Latin America.
For instance, a "win-win" model has been effectively demonstrated, promoting local
agricultural modernization through technical assistance and market support [152].
However, the success of agricultural FDI depends not only on financial inputs, but also
on coordination with East Asian countries' development plans to ensure tariffs and
benefit sharing. In the future, as global food demand increases, agricultural Foreign
Direct Investment (FDI) will remain crucial for ensuring food security and advancing
sustainable agricultural development.

It should be marked that there is a notable disparity between the official
figures on FDI provided by Ministry of Commerce and by the China Global
Investment Tracker (Figure 2.14).

The Fig. 2.15 illustrates the trend of China's outward agricultural investment
over time. Generally, it indicates a pattern of growth followed by fluctuations in China's
external investments from 2005 to 2016, the data show a continuous upward trend,
especially in 2016 reached the peak. 2017, after the two data began to rise as well as
the data of the Ministry of Commerce showed a large decline, the restriction of
irrational investment, and the mode of outward investment gradually changed from
"expanding" to "expanding".

Since 2017, the government strengthened the supervision of outward investment,

especially China was affected by the intensification of global geopolitical and trade
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difficulties, the rise in investment risks, and the tightening of the Chinese government's
outbound investment policy. As a result, the Chinese government has strengthened the
regulation of outbound investment, especially the restriction of irrational investment,
and the mode of outbound investment has gradually shifted from the "expanding

experience type" to the "rational layout type" [27].

—r—

Fig. 2.14. Comparison of China's Qutbound Investment (Billions of US dollars)
Source: [70]

Table 2.15 unpacks China's investment in agriculture across multiple geographic
regions to ensure domestic food supply, access to agricultural demand, and robust
global supply chains. Chinese agricultural investment in Africa has seen a substantial
increase as an integral component of the BRI. China has invested in land, agricultural
infrastructure, and agribusinesses in a number of African countries, such as Kazakhstan,
Mozambique, and Zambia [64]. These investments are aimed at boosting local
agricultural production in Africa and securing China's food exports, particularly in key
agricultural products such as maize, soybeans, and rice. Demonstration projects include
in the first large-scale agricultural start-ups for the production of sesame and wheat,

which are then exported to China or other markets [5].
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Fig. 2.15. China's overseas agricultural investment and construction
scale from 2005 to 2023 (in billion US dollars)
Source: Ministry of Commerce data, 2021

Table 2.15
Main Investment Regions for Agricultural FDI in China (2021)
area Main investment focus Investment value Key countries
(billion USD) y
. Land acquisition, Ethiopia,
Africa agricultural infrastructure 32 Mozambique, Zambia
Southeast Asia Rubber, palm oil, 33 Laos, Cambodia,
aquaculture Myanmar
Latin America Soy, beef, agr1bus1ness 9.5 Brazil, Argentina,
partnership Uruguay

Source: Data adapted from Ministry of Commerce, 2021

Southeast Asia is another major region of focus for Chinese FDI in agriculture.
China has invested heavily in agricultural projects in Laos, Cambodia, and Kampuchea,
focusing mainly on rubber plantations, palm oil farms, and aquaculture. In addition,

Chinese companies have participated in the construction and modernization of
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agricultural infrastructure in these countries, including irrigation systems, cold storage,
and transport logistics. This is not only in the interest of Chinese investors in equipment,
but also benefits the agricultural development of the host countries [83].

An important target for Chinese agricultural outward FDI, especially in Brazil
and Argentina, which are important suppliers of Chinese soybeans and beef. China's
main investments in Latin America are focused on acquiring large amounts of
agricultural land, while modernizing agricultural production is considered through
cooperation with technology and agribusiness. These investments are related to the
stabilization and maintenance of a stable supply of key agricultural commodities,
especially to the importance of soybeans for China's urgently growing livestock

sector [62].
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Fig. 2.16. The primary recipients of China's outward agricultural FDIs,
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Source: Data adapted from Ministry of Commerce

From 2005 to 2023, the distribution of major recipients of China's outward
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agricultural direct investment (FDI) shows significant dynamic changes. Chinese
agricultural investment in Africa has experienced a significant rise, serving as a crucial
element of the BRI, with relatively small but rapidly growing investment. In the middle
phase (2011-2016), the scope of investment expanded to cover more developing
countries, especially emerging markets in Africa and South America, and the scale of
investment rose amidst fluctuations, reflecting China's strategy of seeking agricultural
resources and markets on a global scale. In the late stage (2017-2023), the investment
is more diversified, including not only traditional big agricultural countries, but also
involving some countries with special agricultural resources or geographic location
advantages, and the scale of investment tends to be stable or slightly fluctuating, which
may be related to the global economic situation, geopolitical factors, and China's
domestic policy adjustments [195]. The expansion and shifts in the distribution of
China's outward agricultural foreign direct investment (FDI) highlight the country’s
increasing influence in the global agricultural sector and the development of its
strategic positioning.

Overall, these investment practices have fully demonstrated the positive role of
China's agricultural OFDI in resource integration, technology introduction domestic
industrial upgrading, and provided important Chinese wisdom and power for global
agricultural cooperation and development. The internationalization strategy of Chinese
enterprises not only offers a robust development pathway for agriculture but also
contributes significantly to fostering the sustainable progression of agricultural
practices worldwide.

China is actively engaged in the global agricultural production landscape through
the acquisition or leasing of land overseas, mainly in Africa, Southeast Asia, South
America, and resource-rich regions (Table 2.17) [202]. These investments on food
crops, aiming to compensate for domestic resource constraints and secure the food
supply chain, wheat) and cash crops.

Studies have shown that such investments have enhanced the agricultural
production capacity of host countries, with Chinese companies investing in irrigation

systems and agricultural infrastructure, improving local agricultural production
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conditions; Chinese agricultural experts have provided training to local farmers and
introduced and promoted modern planting techniques, increasing the productivity of
local agriculture. However, challenges such as land tenure disputes, environmental
sustainability issues and socio-cultural conflicts pose potential risks to the long-term

stability of investments [106].

Table 2.16
Major Investors in China's Agricultural OFDI, 2005-2023
Volume, | Number X(;:E::;es’ Number
Investor millions of of Investor of of
dollars projects dollars projects
. . . National
China National Chemical | 547 10 Construction 1020 4
Corporation .
Project
WH Group (formerly -
Shuanghui) 7580 3 Yili Industry 1020 4
China National Cereals, Sichuan Railwa
Oils and Foodstuffs 6360 10 Y 950 1
. Investment
Corporation
China National Machinery . .
Industry Corporation 5370 22 Célcl)r:g tﬁéigiy 770 2
(SINOMACH)
Bright Food 4210 5 China Poly 730 3
China International Trust
and Investment 3020 7 Shanghai Zhongfu 730 1
Corporation (CITIC)
Myth; legend 2480 3 Shanghai Pengxin 710 3
China Inves.tment 2410 ) Wangm Group, 530 1
Corporation Primavera Capital
National Development
and Investment 2130 5 Chongqing Food 570 1
Corporation
China Communications .
. 1700 8 Chinese Resources 540 1
Construction
China North It}dustrles 1500 1 Alibaba 510 3
Corporation
Power Construction China Railwa
Corporation of China 1080 3 Enmiooo Y 500 2
(China Power) g &

Source: Data adapted from Ministry of Commerce

In the future, China needs to further optimize its investment model and
strengthen the benefit-sharing mechanism with host countries. The internationalization
strategy of Chinese enterprises not only provides a strong developmental pathway for

agriculture but also significantly contributes to the sustainable advancement of global
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agricultural practices. Through China M&As with overseas agricultural companies, has
achieved global integration of technology, management experience and market
channels, significantly enhancing its international competitiveness. In the case of
COFCO, for example, its acquisition of Nidera in the Netherlands and Noble Agri in
Singapore not only provided it with advanced agricultural technologies and
management models, but also successfully expanded its global food supply chain
network and strengthened its bargaining power in the international market [235].
Studies have shown that such M&A behaviors have helped Chinese firms rapidly
integrate into the global agricultural value chain, while promoting cross-border transfer
and application of agricultural technologies. However, cultural integration, regulatory
compliance and financial risks during the M&A process are still the main challenges
faced by enterprises. In the future, Chinese agribusinesses need to further optimize their

M&A strategies and strengthen their risk management and control capabilities.

Table 2.17
Land Leasing and Purchasing Strategies for (as of 2023) Agricultural
Investment in China

Total
Country of investment | Leased land area (million
. Investment Areas e
investment (billions of hectares)
dollars)
Ethiopia Maize, wheat 2.5 10
Tanzania maize 1.8 8
Cambodian maize 3 15
Laos caoutchouc 2.2 10
Brazilian Soybeans, corn 5 20
Belarus Maize, wheat 26 300
Argentina Soybeans, wheat 4 15
Pakistan Rice, wheat 2.8 12
Mozambique Rice, maize 1.5 12
Indonesia Rubber and palm oil 4.2 18

Source: Data adapted from Ministry of Commerce

Over the course of the past decade, China has made a series of key acquisitions
in the global agricultural sector aimed at boosting domestic agricultural productivity
and enhancing its competitiveness in the global market by acquiring important
agricultural technologies, production capacity and supply chain management resources.

These strategic acquisitions have focused on multinational agribusinesses, particularly
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those with leading agricultural technologies and broad market coverage [224]. Through
these acquisitions, Chinese firms have not only gained access to advanced agricultural
technologies and products, but have also effectively expanded their influence.

The acquisition of by China National Chemical Corporation (ChemChina) in
2017 agribusiness Syngenta was a landmark event in the global agriculture industry
(Table 2.18). Syngenta is a corporate multinational specializing in agrochemicals,
seeds and biotechnology, and has long been subject to global leadership in crop
protection, seed research and development, and biotechnology innovation. The
transaction, valued at $43 billion, represents the biggest overseas acquisition by a
Chinese company in the agricultural sector so far [148].

The purchase of Syngenta holds great strategic importance for China's future.
The M&A not only introduces advanced agricultural technology through foreign direct
investment, but also plays a crucial role in shaping the global agricultural science,
technology, and industry landscape. As a leading global biotechnology enterprise,
Syngenta's R&D and production advantages in the fields of pesticides, GM seeds and
agrochemicals are directly related to the key issues of crop yield enhancement and

response to climate change, pests and plant diseases [92].

Table 2.18

Key details of Syngenta acquisitions

Aspect Detail
Assignee China National Chemical Corporation
Target Syngenta AG (Switzerland)

Purchase value $43 billion

Year 2017
Strategic Importance Access to agricultural j[echnology, presence i‘n global markets, and
environmental sustainability.

Source: Data from China National Chemical Corporation, 2017

Through this acquisition, China has not only injected innovative technologies
into the domestic agricultural sector, but also effectively expanded its entry into the
international market and strengthened its influence in the global agricultural market,
especially in regions like Europe and North America, Syngenta has established a strong
market presence and brand recognition. This strategic move not only bolsters China's

competitive position in the global agricultural supply chain but also acts as a significant
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catalyst for Chinese agricultural products to enter developed economies' markets. In
addition, the broader impact of the Syngenta acquisition on China is also reflected in
the realization of sustainable development goals in agriculture. Syngenta's investment
in sustainable agricultural technologies, particularly in reducing pesticide use and
promoting Integrated Pest Management (IPM) systems, fits well with the Chinese
government's policy objective of reducing environmental problems caused by the
misuse of chemical fertilizers and pesticides in agricultural production [125]. This not
only injects new vitality into China's ecological civilization building and green
agricultural development, but also global sustainable development, thus further
enhancing China's core competitiveness in the international agricultural market.

In addition to direct acquisitions, China is involved in with international

agricultural strategy of partnership (Fig. 2.17 and 2.18).

R hari partners share technology, capital, market channels and other
~——+ Resource sharing . . .
resources to improve overall operational efficiency.

through cooperation, market, technology and environmental risk

Risk sharing s are dispersed to reduce the operating pressure of a single enter

prise.

[ Core elements ]7
combining the advantages of all parties to achiev

;[ Complementary capabilities e synergy and make up for the shortcomings of a
single enterprise.

based on trust and common goals, establish a long-ter

Long-term collaboration m and stable cooperative relationship, rather than a sh

1

ort-term transaction.

Fig. 2.17. Core elements of a strategy of agricultural partnership
Source: Organized by the author
These collaborations aim to share technology, improve production capacity and
access new markets. Chinese companies often work with transnational corporations to
create 1nnovative agricultural products, increase productivity and promote
environmental sustainability [116]. For example, China has partnered with prominent
biotechnology companies to create genetically modified crops suitable for its

agricultural environment. Collaborations with companies such as Bayer and Monsanto
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have enabled China to introduce high-yielding seed varieties and pest-resistant crops,
greatly increasing domestic agricultural productivity. COFCO has established joint
ventures with international commodity traders to expand its presence in Europe and
Latin America [115]. These collaborations have enabled Chinese companies to
increase their market share and influence in global agricultural supply chains. Key
aspects of China's alliance with global agriculture are complementary capacities,

supply chain cooperation, resource sharing and risk sharing.

agricultural enterprises cooperate with scientific research institutions

~— Technical cooperation ‘ .
| P or technology companies to develop and promote new technologies.

[ agricultural enterprises cooperate with distributors or retailers to open
— Market development -
\ up new markets or expand market share.

A agricultural enterprises cooperate with upstream and downstream
F[ Supply chain cooperation 1

enterprises to optimize supply chain management, improve efficie
ncy and reduce costs.

ial support for expanding production or technological research and develop

agricultural enterprises cooperate with financial institutions to obtain financ
F[ Financial support
ment.

Fig. 2.18. Main forms of agricultural partnership strategies

Source: Organized by the author

China and Ukraine have a long history of agricultural cooperation, and the two
sides have achieved results in many areas, including agricultural trade, investment and
technical exchanges. Agricultural trade between China and Ukraine shows remarkable
complementarity [63]. Ukraine has a strong foundation in agricultural science and
technology, and with 25 percent of the world's black soil resources, it focuses on food
production, with its wheat, corn and sunflower oil occupying an important position in
the global market. China, on the other hand, is a global leader in agricultural machinery,
smart agriculture and water-saving irrigation.In terms of investment in agricultural
infrastructure, Chinese enterprises have invested in Ukraine in the construction of

agricultural infrastructure, such as irrigation systems, storage facilities and processing
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plants. For example, COFCO has leased a large amount of land in the Amhara region
of Ukraine for the cultivation of corn and wheat. By introducing advanced agricultural
technology and management experience, the yields of corn and wheat have increased
by 30% and 25% respectively. COFCO invested USD 75 million in the construction of
DSSC terminal in Nikolaev Port, Ukraine, which has a total throughput of 2.5 million
tons/year and a storage capacity of 143,000 tons. In addition, COFCO has become the
second largest vegetable oil exporter in Ukraine through the acquisition of all the shares
of Ukrainian Lai Bao Group, with an annual operating volume of 300,000 tons and a
market share of 25%. In terms of investment in agricultural technology, Chinese
companies are promoting advanced agricultural technologies in Ukraine, such as
precision agriculture, drone technology and smart irrigation systems. Huawei has
cooperated with Ukrainian companies to build smart farms, introducing IoT and big
data technologies to realize precise fertilization, smart irrigation and pest monitoring.

In the field of conservation tillage technology, China has promoted techniques
such as no-tillage seeding and straw return to the field, assisting Ukraine in reducing
black soil erosion and enhancing soil organic matter content. For instance,
Heilongjiang Agricultural Reclamation Group has collaborated with Ukrainian farms
to implement conservation tillage practices, including no-tillage seeding and straw
return. These initiatives have resulted in a 5-8% increase in soil organic matter content
and effectively mitigated soil erosion [163]. Cooperation in digital agriculture: the two
sides have cooperated in the field of digital agriculture, leveraging technologies like
the Internet of Things, big data, and artificial intelligence to enhance the efficiency of
agricultural production. For example, Huawei cooperated with Ukrainian
agribusinesses to build smart farms, introducing IoT and big data technologies to
achieve precise fertilizer application, smart irrigation, and pest and disease monitoring.
Through these technologies, the farm's water utilization rate has increased by 30
percent, and yields have increased by 15 percent [236].

Cooperation in sustainable development: In the area of ecological agriculture,
the two sides have cooperated in the development of biofuels from agricultural waste,

converting corn stalks, sunflower seed husks and other wastes into bioenergy, which is
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in line with the concept of the "stock-flow" cycle of ecological economics. For example,
China and Ukraine have jointly built a biomass power plant with an annual processing
capacity of 500,000 tons, reducing carbon emissions by 200,000 tons per year. In terms
of carbon emission reduction cooperation, the two sides have promoted precision
fertilization drone technology to reduce excessive fertilization and reduce greenhouse
gas emissions, while increasing crop yields. The two sides are also promoting the
inclusion of agricultural cooperation projects in the international carbon credit trading
system, creating both economic and ecological benefits for both sides [128].

In the area of international agricultural capital transfers, China had also
implemented combining a comprehensive strategy, not only seeking resources and
technology through mergers, acquisitions and cooperation, but also actively promoting
agricultural development and food security in developing countries through loans and
assistance. This approach not only helps host countries increase agricultural
productivity, but also opens up more investment prospects and market opportunities
for Chinese companies.

Launched in 2013, the Belt and Road Initiative (BRI) serves as China’s primary
strategy for global infrastructure development. Through the BRI, China has made
significant investments in advancing agriculture across Asia, Africa, and Latin America,
focusing on improving agricultural infrastructure, enhancing food security, and
increasing productivity [156]. China has financed the construction of irrigation systems,
grain storage facilities, and transportation networks in these countries. These projects
aim to streamline the movement of agricultural products, minimize post-harvest losses
and improve farmers' access to market [151].

The Table 2.19 shows China's initiatives to support agricultural development in
various countries through financial loans associated with the BRI. These projects aim
to strengthen infrastructure, increase productivity, and improve food security in areas
facing difficulties such as limited water resources and post-harvest losses. These
initiatives illustrate how China is utilizing its financial resources to promote
agricultural progress and ensure a reliable food supply for host countries and China

itself [155].
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In recent years, China has increasingly adopted public-private partnership (PPP)
models to fund agricultural projects both domestically and internationally. PPPs
involve cooperation between the public and private sectors to provide public services
or implement infrastructure projects. This model integrates the social responsibilities
of the public sector with the efficiency and innovation characteristic of the private
sector. It is commonly employed to finance, construct, operate, and maintain large-

scale projects [167].

Table 2.19
Priority Agricultural Projects Financed by BRI Loans (2016-2021)
Loan
Amount
Country Project Description (USD Key Impact
Million)
1 2 3 4
Kenya Large-S(.:ale. .1rr1gat10n 200 Inf:reased agricultural productivity in
project in arid regions arid areas
. . High-yield wheat seed Boosted wheat production and
Ethiopia distribution and training 150 improved food security
Cambodia Gram storage and transport 120 Reduced post-harvest  losses and
infrastructure improved market access
Ugbekistan Modern farming equipment 175 Enhanced mechanization and reduced,
procurement labor costs

Source: Organized by the author [143]

These partnerships promote cooperation between the Government of China and
private enterprises to finance and implement major agricultural infrastructure
development. Public-private partnerships aim to attract foreign investment, diversify
risk, and leverage private sector skills to manage complex agricultural supply chains.
China has adopted the PPP model in various international agricultural projects,
particularly in Africa and Southeast Asia. These initiatives often represent major
undertakings requiring significant capital investment and expertise. Chinese private
companies, particularly in the agribusiness and infrastructure sectors, have partnered
with foreign governments to establish agro-processing facilities, logistics centers, and
export routes [43]. In Tanzania, China has financed the development of an agricultural

export center through a public-private partnership. The center has grain storage,
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processing and transportation facilities, which has enabled Tanzanian farmers to access
international markets more efficiently, while also ensuring a steady supply of Chinese
agricultural imports [247]. In Myanmar, Chinese agricultural machinery companies
worked with local authorities to implement mechanized farming equipment as part of
a public-private partnership initiative. Such efforts have increased productivity by
reducing reliance on manual labor and have created new opportunities for Chinese-

made agricultural machinery [129].

Table 2.20
Key China-led international agricultural PPP projects (2017-2021)
. .. PPP Investment
Country Project Description (USD Million) Key Impact
1 2 3 4
Tanzania AgrlculFural export hub and grain| 300 Improved export capacity and
processing market access
Mechanization  and  modern| Reduced labor costs and increased
Myanmar o 250 -
farming infrastructure productivity
. . [Rice processing plants and Enhanced food security and
Nigeria distribution centers 200 reduced import dependence
Irrigation and rural Increased agricultural output and
Laos | 175
infrastructure development reduced water wastage

Source: Organized by the author

These projects aim to promote agricultural infrastructure development, increase
productivity and support food security through investment. Each initiative has played
arole in promoting food security, increasing export capacity and improving agricultural
efficiency in the countries concerned, highlighting China's strategic engagement in
promoting sustainable agricultural development and strengthening global cooperation.

China’s participation in the global transfer of agricultural capital is also reflected
in its export and collaboration on agricultural technology. This involvement supports
the spread of agricultural technologies and services, the advancement of industrial
machinery and equipment, and partnerships in the processing of agricultural products
and foodstuffs. The primary objective is to improve the agricultural productivity of
partner nations.

China's agricultural technologies and services are characterized by two-way
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flows, reflecting its unique position in the global agricultural value chain. In terms of
technology export, China has provided developing countries with adaptable and cost-
effective agricultural solutions based on its technological accumulation in hybrid rice
cultivation technology, intelligent irrigation systems and agricultural mechanization
equipment. Simultaneously, China has imported high-end technologies from developed
countries, such as precision agriculture equipment, biological breeding technology and
food processing technology, to make up for the technological shortcomings in the
process of domestic agricultural modernization (Liu et al., 2023). In addition, China
has exported its agricultural management experience to developing countries in the
form of agricultural technology training, consulting services and demonstration
projects, which not only improves the agricultural production efficiency of recipient
countries, but also strengthens China's voice in global agricultural governance (Chen
et al., 2022). However, the imbalance between technology export and introduction and
the issue of intellectual property protection remain key challenges that constrain the
sustainable development of agricultural technology trade (Ministry of Agriculture,
2023). In the future, China needs to further optimize the structure of technology trade
and promote agricultural technology cooperation to a higher level.

Table 2.21 summarizes the challenges of both foreign capital entering Chinese
agriculture and Chinese capital investing in overseas agriculture such as land
ownership, policy instability, market risk and cultural conflict. In terms of land
ownership, foreign capital entering Chinese agriculture is constrained by the collective
land ownership system in rural areas, which affects the stability of its long-term
investment, while Chinese capital investing overseas also faces restrictions on
agricultural land in different countries, which increases the risk at the legal level. Policy
instability i1s a common challenge for both types of capital flows, especially in policy
adjustments related to food security and national interests, where investors'
expectations may be affected, thus increasing investment uncertainty and risk. In terms
of market risk, special Chinese agricultural market conditions expose foreign
investment to higher volatility risks, while price fluctuations in global agricultural

markets and the condition of agricultural infrastructure in target countries can also
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affect the return on Chinese capital invested overseas [169].

Table 2.21
Challenges of International Capital Transfers in Chinese Agriculture
Challenge Overseas investment in Chinese Chinese capital investment in overseas
category | agriculture (foreign capital inflows) agriculture (capital outflow)
China has a system of collective land | Many countries have restrictions on
ownership in rural areas, which makes | agricultural land, and Chinese companies
Land it difficult for foreign investors to | may face legal obstacles to leasing or
ownership | directly acquire land ownership and | purchasing land when investing in
affects the long-term stability of | agriculture overseas.
agricultural investment.
Agriculture is critical to national food | The host country may adjust its agricultural
Rty secqrity, and goverm.nénts may adj}lst investm@nt policies . due to political,
. e foreign access policies, increasing | economic or environmental factors,
instability | . . . . .
investment uncertainty. affecting the long-term planning of Chinese
enterprises.
The fluctuations of agricultural prices, | Fluctuations in global agricultural market
the uncertainties in the supply chain, as | prices, as well as constraints in the
Market o oy o . .
risk we!l as the Q1st1nctlve characteristics of | conditions pf agrlcultural 1nfrastrugture and
China's agricultural market all lead to a | supply chains in the target countries, may
greater degree of investment risk. affect investment returns.
Foreign companies need to adapt to | Chinese companies need to adapt to local
Clash of | China's rural land contracting system, | agricultural production methods, labor
cultures | agricultural production methods and | systems, environmental protection
consumer market demands. requirements, and social culture to reduce
operational resistance.

Source: Organized by the author

Cultural conflict, on the other hand, is a challenge that both must overcome
together. Both foreign and Chinese companies need to adapt to different agricultural
production models, labor management and cultural habits when operating across
borders in order to avoid the resulting operational obstacles.

To summarize, international capital flows in agriculture are not only driven by
the power of capital itself, but are also heavily influenced by political, legal, market
environment and cultural factors, which require all parties to adopt flexible strategies

to deal with these complex challenges.

Conclusion of Chapter 2

China has achieved notable advancements in the internationalization of its
agricultural sector, enhancing its own agricultural productivity while contributing to

global agricultural sustainability and food security through foreign investment,
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technical cooperation, and trade networks. Moving forward, China should continue
optimizing its investment strategies, strengthening technical collaboration, and
expanding market strategies to guarantee the long-term success of its international
agricultural projects and enhance its global influence in agriculture. China's
agricultural sector is shaped by its limited per capita cultivated land — approximately
0.10 hectares, well below the global average — and regional disparities in agricultural
production. The eastern region has a more advanced agricultural sector compared to
the western part, while the south primarily grows crops such as rice and sugarcane, and
the north focuses on wheat and corn. These geographical and climatic differences have
led to varying cropping systems, agricultural technologies, and productivity levels
across the country.

China holds a crucial position in global agricultural trade, with a significant trade
deficit in agricultural products, particularly land-intensive crops like soybeans and corn.
The country has expanded its agricultural trade through technology introduction and
investment cooperation, ensuring more stable global supply chains. Additionally,
China has actively engaged in global agricultural capital transfer through direct
investments, land acquisitions, aiming to secure food supply and support the
development of host countries' agricultural sectors.

China's agricultural cooperation with Ukraine has been particularly significant,
with Ukraine serving as a key supplier of grain and China contributing expertise in
agricultural machinery, smart farming, and irrigation. Companies like COFCO have
leased land in Ukraine, improving crop yields and quality through advanced technology
and management practices.

Despite China's achievements in agricultural internationalization, challenges
such as policy instability, land ownership issues, and market risks persist. To mitigate
these risks, China should adopt flexible investment models, enhance cooperation with
host countries, and promote agricultural science and technology partnerships to
guarantee the long-term sustainability of its worldwide agricultural investments.

The results of the Chapter 2 are summarized in author’s papers: [66-70, 72].
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CHAPTER 3.
STRATEGIC VECTORS OF INTERNATIONALIZATION IN CHINA'S
AGRICULTURE SECTOR

3.1. Global Challenges of Agricultural Development and Sustainability

The globalization of agriculture has been accelerating, fueled by the increasing
value of trade in key agricultural commodities and the continuous growth in trade
volumes. World agriculture faces not only the emerging demands and challenges
brought about by population and economic growth but also significant influences from
international markets and agricultural trade dynamics. Constraints on agricultural
development, are expected to intensify. Despite an overall increase in global food
production capacity, the issue of global food security remains critical. Additionally, the
total amount of arable land is shrinking, with limited reserve resources available, and
the quality of existing farmland is at risk of severe degradation [227]. In the evolution
of the global agricultural system, various factors have interacted to shape the current
status and future direction of agricultural production. These factors not only affect the
agricultural production capacity of countries, but also have significant implications for
global food security, resource distribution, and sustainable development. [238].

The challenges facing agricultural systems are illustrated in the Fig. 3.1.
Population growth is putting pressure on agricultural systems, contributing to rising
demand for food and placing greater demands on agricultural production capacity.
Climate change is leading to higher temperatures, shifts in rainfall patterns, and a rise
in the frequency of extreme weather events, creating uncertainty in agricultural
production and affecting crop growth and harvests. Water scarcity, excessive irrigation,
soil erosion, overgrazing, and inadequate farming practices are all contributing to the
unsustainability of agricultural systems, resulting in lower land productivity and
environmental degradation [172]. To address these challenges, agricultural systems
need to adopt precision agriculture and biotechnology, implement sustainable farming
practices, develop precision irrigation systems, conservation agriculture and organic
fertilizers to improve productivity and resource use [59]. International exchanges and

cooperation are particularly important, with China's Belt and Road Initiative sharing
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agricultural innovations to vulnerable regions and helping to address pressing food
security challenges. Global governance, policy frameworks, education, along with
strategies to minimize chemical input usage, promote crop diversification, and
implement integrated pest management, have been crucial in mitigating resource

scarcity and biodiversity loss [194].
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Fig. 3.1. Challenges facing agricultural systems

Source: systematized by the author

Global agricultural development and sustainable growth are confronted with
numerous significant challenges. The transformation of agriculture must follow the
path of sustainable development, ensuring food security, preserving ecological balance,
and addressing climate change. In order to ensure global Despite the enormous efforts
made, devastating factors remained in reality, for example, by nations to enhance
agricultural efficiency, improve resource allocation, and minimize environmental

effects that are behind schedule [18].
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Agricultural productivity is struggling to support the rigid demands of a growing
human population. By 2050, the global population is expected to reach 10 billion,
representing a 50 percent increase from 2013. As a result, the demand for food and
other agricultural products is anticipated to grow by 50 percent over the same period,
driven by population growth, higher per capita incomes, and rapid urbanization [49].
However, the natural resources on which agricultural production depends are
diminishing or even disappearing in a non-renewable manner every year. Therefore,
existing improving the livelihoods of the highest proportion of small-scale farming
households in sustainable manner is the most serious challenge facing global
agriculture in the future.

Natural resources essential for sustainable development are becoming
increasingly constrained and their quality is declining. Projections indicate that by 2050,
global agricultural land, water resources, forests, capture fisheries, and biodiversity
will face mounting pressure. The additional land needed for future agricultural
production is estimated to be around 100 million hectares. While the demand for new
agricultural land will remain minimal in high-income countries, low-income countries
will bear the brunt of this need. However, these nations face significant challenges in
accessing suitable land due to inadequate infrastructure and geographic isolation [188].
Simultaneously, resources such as forests, oceans and living organisms are becoming
increasingly scarce with the accelerating global urbanization, industrialization and
townships, and the rapid intensification of production of inland aquaculture, biomass
energy, non-food raw materials and forestry. Water scarcity is expected to become an
escalating constraint, especially in regions that rely heavily on irrigation. Future water
stress will be influenced not only by changes in demand but also by variations in water
availability and altered precipitation patterns due to climate change, among other
factors. In addition, pollution of water resources, soil acidification and heavy metal
pollution, and atmospheric pollution are growing problems. Soil and water degradation
due to resource scarcity is one of the most pressing resource challenges for agricultural
development. Agriculture accounts for nearly 70% of global freshwater extraction

(FAO, 2020), and over-irrigation is leading to water depletion, especially in arid and
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semi-arid regions. Soil erosion and degradation - caused by deforestation, overgrazing
and poor farming practices — further limits global food production. The World Bank
(2021) reports that as much as 52 per cent of the world's agricultural land is affected
by soil degradation, which threatens long-term food security.

120%
100% .
60%
40%
20% I I
. B

Sub-Saharan  Southeast Asia South Asia ~ North America Europe
Africa
m Slightly degraded proportion

Moderately degraded proportion
m Severely degraded proportion

Fig. 3.2. Soil degradation degree in different regions

Source: FAO

As illustrated in Fig. 3.2, the extent of soil degradation across various regions is
categorized into three classes: mild, moderate and severe degradation [176]. It is
evident that sub-Saharan Africa and South Asia are experiencing the most severe soil
degradation issues, with a significantly higher proportion of severe degradation than
the other regions. Southeast Asia has a higher proportion of moderate degradation,
while North America and Europe have relatively mild soil degradation, mainly
dominated by mild degradation. This data reflects the uneven distribution of soil health
globally and highlights the need for urgent conservation and rehabilitation measures in
areas of severe soil degradation in order to achieve sustainable agricultural

development.
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To address these challenges, many countries, including China, have turned to
"sustainable agricultural practices" and "innovative technologies" to mitigate the
effects of "water scarcity" and "soil degradation"[24]. One such method is the
implementation of "precision irrigation systems," which enhance water efficiency by
providing crops with the exact amount of water they require, thus reducing waste. This
technology is particularly beneficial in "arid and semi-arid regions" where water is
scarce[4]. Research has demonstrated that precision irrigation can cut water usage by
as much as 30% while either maintaining or potentially boosting crop yields. Similarly,
the use of "drip irrigation" and "rainwater harvesting" techniques, as these methods
further promote water conservation and ensure that crops receive sufficient water
during the critical growing period [242].

As shown in the Table 3.1, the differences in the adoption of water-saving
technologies across various regions are highlighted. The data show that developed
regions such as Australia and North America have a high utilization rate of efficient
irrigation systems, at 70% and 60%, respectively, indicating that these regions have
invested heavily in water management and agricultural technologies, and have well-
developed infrastructures and technical support. In contrast, sub-Saharan Africa and
South Asia have relatively low rates of utilization of efficient irrigation systems, at 30%
and 50%, respectively, reflecting the lack of infrastructure, financial constraints, and
difficulties in accessing technology in these regions. Inefficient water use in agriculture
in these regions leads to wastage of water and reduced agricultural productivity,
especially in the face of challenges such as drought brought about by climate change,
which makes it necessary to improve the efficiency of irrigation systems. Overall, the
data in the table indicate that the adoption of efficient irrigation technologies is strongly
linked to the level of regional economic development and the quality of agricultural
infrastructure [122].

Exacerbated by climate change and natural disasters. Climate change,
compounded by natural and human-induced disasters, is causing significant damage to
agricultural production, leading to the degradation of land, forests, water, fisheries, and

other natural resources, while also diminishing overall productivity. The impact of
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climate change on food security and human livelihoods is becoming increasingly
severe, with projections indicating that by 2050, climate change could result in an
additional 2 billion undernourished people worldwide, more than half of whom will be
in sub-Saharan Africa. As a result of climate change, extreme droughts and floods are
expected to intensify and occur more frequently, while rising temperatures and extreme
weather events will contribute to the spread of certain human diseases. In sub-Saharan
Africa, efforts to promote climate-smart agriculture are focused on enhancing
resilience to climate change. Programs like the Africa Climate-Smart Agriculture
Coalition aim to assist smallholder farmers in adopting practices that improve soil
health, conserve water, and boost productivity despite the changing weather patterns
brought on by climate change.

Table 3.1

Global distribution of efficient irrigation systems

Area Proportion of irrigated land using
efficient irrigation systems (%)

Middle East 45%
Sub-Saharan Africa 30%
South Asia 50%
Europe 55%
North America 60%
Australia 70%
Global average 50%

Source: systematized by the author based on [112]

The challenge of eradicating extreme poverty and reducing inequality remains
formidable. While global economic growth in the past three decades has led to a
significant reduction in poverty, about 2.1 billion people still live in poverty, with 700
million of them in extreme poverty. Most of the world’s poor and malnourished
populations reside in underdeveloped rural areas, where they depend on agriculture,
fisheries, and forestry for their livelihoods. Food costs represent a large portion of the
budgets of these impoverished households, making food security a vital component in
combating poverty and hunger. Furthermore, inequalities between rural and urban areas,
across regions, among ethnic groups, and between genders are widespread around the

world [177].
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Achieving the objective of eradicating hunger and all forms of malnutrition
presents a substantial challenge. Population growth is also a key factor influencing
agricultural development. By 2050, the global population is expected to rise to 9.7
billion, resulting in a 60% increase in food demand [107]. This growth places immense
pressure on the agricultural sector to increase production with fewer resources. Areas
experiencing the most rapid population growth, such as South Asia and Sub-Saharan
Africa, are especially vulnerable to food shortages unless innovative agricultural
solutions are adopted [81]. The global population is expected to grow primarily in
countries that are already experiencing high levels of food insecurity. In low-income
nations, this population increase will significantly raise the demand for staple crops
such as roots, tubers, and plantains. Simultaneously, many countries are confronted
with the "triple burden" of malnutrition, which includes undernutrition, micronutrient
deficiencies, and issues like overweight and obesity. Different forms of malnutrition
can coexist within the same country, household, or even individual. Raising per capita
income is essential to addressing malnutrition effectively, as income growth will lead
to a shift in dietary patterns, increasing the demand for animal products, as well as

foods rich in fats and sugars, while reducing reliance on cereals, milk, and meat

products.
Table 3.2
Population growth forecasts
Year Global Population Growth | Population South |Population Sub-Saharan
(billion) rate (%) Asia (billion) Africa (billion)
2021 7.9 - 1.9 1.1
2025 8.1 2.5 2.0 1.3
2030 8.5 4.9 22 1.5
2035 8.8 3.5 24 1.8
2040 9.1 3.4 2.6 2.1
2045 9.4 3.3 2.8 2.5

Source: Compiled based on the United Nations World Population Prospects

As shown in the table, the projected global population is described in detail,
emphasizing significant growth, which are particularly vulnerable to food shortages

due to rapid population growth. The table includes specific figures for the populations
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of South Asia and sub-Saharan Africa, as well as estimated annual population growth
rates for each region. This data underscores the pressing challenges faced by these
regions in ensuring food security in the face of growing populations, emphasizing the
urgent need for innovative agricultural solutions and international cooperation to
improve productivity and resource management.

Food systems must improve their efficiency, inclusivity, and adaptability. The
global food system is undergoing significant changes, with many regions increasingly
reliant on global supply chains and large-scale distribution networks, such as
supermarkets. While more efficient food systems bring benefits, they also present new
challenges. These include the proliferation of calorie-dense, low-nutrient foods, limited
market access for small-scale producers, high levels of food loss and waste, and
concerns about food safety and the health of plants and animals. These factors are
expected to significantly affect future food and nutrition security. For many low- and
middle-income countries, integrating local food systems with urban growth and
capitalizing on market opportunities will prove challenging. Urban populations often
demand high-value foods like fruits, vegetables, and dairy products, which are labor-
intensive and typically produced by small-scale farmers. Strengthening the connection
between these farmers and urban centers is crucial for enhancing their capabilities.
Additionally, due to management and technological limitations, food losses during
storage, transportation, processing, packaging, and marketing tend to be higher in low-
income countries, while food waste during consumption is more prevalent in middle-
and high-income nations [186].

Brain drain from agricultural labor migration is a growing problem. Widespread
global inequality has resulted in higher numbers of rural people trapped in hunger and
poverty, a reluctance of young people in rural areas of many low-income countries to
engage in agricultural labor, and high levels of internal and international mobility or
migration. Most women and older people remain in rural agriculture, but their limited
ability to access and improve resources constrains increases in labor productivity. A
major global challenge in the coming decades will be integrating hundreds of millions

of young people into the labor market. The aging population is projected to increase
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from around 1 billion in 2015 to 1.2 billion by 2050, with the growth concentrated in
sub-Saharan Africa and South Asia [20]. Moreover, the movement of people plays a
crucial role in the process of economic growth and structural transformation in today's
societies and will accelerate dramatically in the coming decades, both within and
between victimized countries, with significant impacts on agriculture, both locally and
in destination countries.

Mechanisms to respond effectively to crises, disasters and conflicts are imperfect.
In many countries, protracted crises are a key factor affecting the eradication of hunger,
malnutrition and poverty. The recurring crises are primarily caused by both natural and
human factors, including violent conflict, food shortages, the collapse of livelihoods
and food systems, weak governance structures, or a combination of natural disasters
and human-induced events, all of which contribute to prolonged crises. Currently,
nearly half a billion individuals across over 20 countries and regions are impacted by
these ongoing situations, with the majority located in Africa. The intensity and
frequency of conflicts and disasters have increased globally in recent decades, and
conflicts, protracted crises and natural disasters have also contributed to displacement
and migration flows.

Transboundary plant and animal pests and diseases are frequent, recurrent and
concurrent. In recent years, the intensification of climate change, along with the
acceleration of globalization and trade facilitation, has resulted in more frequent,
recurrent, and concurrent outbreaks of transboundary plant and animal pests and
diseases. This has led to a steady increase in agricultural hazards and losses, posing a
significant threat to food security, as well as the stability of the agriculture industry and
global trade. In the face of frequent outbreaks of transboundary animal and plant
diseases and pests, the international community generally lacks an effective
coordination mechanism and preventive capacity [46]. In addition, foodborne diseases
and chemical contamination of food are on the rise, antibiotic resistance is becoming
increasingly serious, and the risk of food insecurity has increased due to insufficient
security and inspection facilities and capacity and ineffective law enforcement in food

processing, storage, transportation and other processes. The animal health system, plant
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health system and food safety system lack an effective mechanism to integrate and
coordinate with each other [200].

The absence of cohesive agricultural governance systems, both nationally and
internationally, exacerbates the challenges in food and agriculture. Addressing these
issues requires not only integrated policies at the national level but also coordinated
global collaboration. The United Nations 2030 Agenda for Sustainable Development,
along with other relevant global frameworks and agreements, emphasizes the
importance of aligning global and national policies with actions aimed at achieving
these goals [80]. Successful global governance demands more inclusive policy choices
and dialogue frameworks, especially to avoid marginalization of politically weak
countries from decision-making. Increasing competition for natural resources could
lead to the deprivation of the rural poor of the basis of their livelihoods, especially in
in crisis situations sustainable development areas where and conflicts and disasters
were common, and ensuring the rights of the poor to access to and use of natural
resources.

In 2015, the United Nations launched "Transforming Our World: The 2030
Agenda for Sustainable Development," which delineates 17 Sustainable Development
Goals (SDGs). These goals aim to address critical global challenges, such as poverty,
inequality, climate change, and environmental conservation, offering an international
cooperative strategy designed to guide future actions for the well-being of humanity
and the planet [35].

Sustainable development in agriculture is a key principle for ensuring food
security, enhancing resource utilization efficiency, safeguarding the ecological
environment, and fostering long-term agricultural growth. The primary concerns of
sustainable agricultural development include the following:

Agro-industry has become the world's an important engine for the development
of economy. Some data show agricultural that in developing countries, agro-industry
contributes 61 per cent to manufacturing in agriculture-based countries, 42 per cent in
countries in transition, and 37 per cent in countries with urbanized development [7]. In

developing countries, agro-industries have a particularly significant impact in
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expanding value chains, creating jobs and reducing poverty and hunger. In order to
replace oil resources, which are expensive and non-renewable, the United States and
Europe have been producing large quantities of biomass fuels from food and oil, which
has triggered a rapid rise in food and oil prices. In the long term, this model is not
sustainable. As a result, the United States, Europe, and other nations are expediting the
development of second-generation biomass fuel technology, which utilizes non-food
and non-oil raw materials, to gain a competitive advantage in biomass fuel technology.
With the rapid pace of economic globalization, the investment of multinational
corporations in the agricultural sectors of developing countries is increasing at a
significant rate. Consequently, worldwide integration of resources and global value
chain innovation are realized, and trade barriers can be bypassed and trade friction
reduced [22]. The merger and acquisition of many of China's leading agricultural
product processing enterprises by foreign investors is a good example of increased
investment by multinational corporations in the agricultural industry. Although
developing countries do have abundant agricultural labor resources, they cannot
develop well because of the low quality of labor. To address the issue of the shortage
of high-quality personnel, it has become inevitable to increase the development of rural
human resources.

Agricultural trade is strongly interconnected with regional food security. The
majority of the world's arable land is concentrated in Asia and the Americas. However,
per capita arable land is more abundant in Oceania and North America, whereas it is
more limited in Asia, particularly in South Asia and East Asia. In 2017, the worldwide

per capita arable land availability amounted to 0.18 square hectometers (hm? ), while

per capita arable land in Oceania, which has the smallest area of arable land, was as
high as 0.78 hm?, and per capita arable land in North America was also higher (0.54
hm?). Asia, especially East Asia, has lower per capita arable land of only 0.11 hm? per
capita . The imbalance between global water supply and demand will be further
exacerbated in the context of climate change with the increase in water use by industrial
societies and internationalization, among others [158]. From a supply perspective, the

overall availability of surface water resources is expected to remain stable, although
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the spatial disparity will intensify. The global extraction of groundwater resources will
rise sustainably, while the over-exploitation of groundwater in certain regions will
become more pronounced. From the analysis of global arable land and water resources
distribution characteristics and change trends, it can be observed that the disparity in
the distribution of the world's arable land and population indicates the variations in the
structure of agricultural production and the significance of trade. For instance, China

possesses 8% of the world” s arable land but holds 20% of the global population,

which results in its land-intensive agricultural products being less competitive in
international markets. Agricultural product and food trade are a crucial strategy for
addressing food security both globally and within individual nations. Countries with

less than 0.12 hm? of arable land per capita, like China, primarily rely on imports for
agricultural products and food. In contrast, nations such as Germany, which maintain
a balance between imports and exports of agricultural products and have more than

0.26 hm* of arable land per capita, play a different role in the global trade landscape.

International trade in agricultural products is essential for balancing supply and
demand, as well as addressing disparities in resource availability among different
regions of the world [131].

Global food production: Patterns, geographical distribution, and advancements
in productivity. Although the global cereal area has shown a declining trend, total cereal
production has been increasing. The growth in total cereal production is mainly due to
the increase in cereal yields. Studies have shown that the increase in yields is mainly
due to two factors: one factor is the increase in production inputs, such as fertilizers,
agricultural equipment, and machinery; and the other factor is technological progress.
The growing reliance on agricultural inputs has led to a range of issues. In China, the
use of fertilizers and pesticides continues to rise, in contrast to many European nations
that began scaling back such inputs as early as the 1980s. Significant disparities exist
in cereal yields across different regions, indicating considerable untapped potential in
global cereal output. At present, around 50% of the world's cereal production comes
from countries where the average yields are below 5 tons per hectare. Meanwhile,

nations with yields exceeding 6 tons per hectare contribute only about 20% to the total
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global production. This suggests that raising productivity in lower-yielding regions
could lead to substantial increases in overall output. In fact, there remains strong
potential for global food supply expansion, especially if yield improvements can be
achieved in underperforming areas. For China and many other countries, future
agricultural development will heavily rely on enhancing productivity. Furthermore,
safeguarding China's food security will require greater focus on boosting agricultural
production in developing nations. In recent decades, the global food supply has grown
substantially, reaching approximately 2.8 billion tons in 2023 [223]. As the global
population continues to rise, food demand is projected to grow by nearly 50 percent by
2050, further increasing pressure on agricultural production. Additionally, agriculture
remains the world's largest employment sector, with approximately 38% of the global
labor force engaged in agriculture. In developing countries, this proportion exceeds 55%
[77]. Moreover, the proportion of agricultural output in the global economy has been
steadily rising, with global agricultural production estimated at $3.2 trillion in 2023,
representing 4.8% of global GDP. Concurrently, agricultural trade has become a
significant component of global commerce, with the value of global agricultural trade
reaching $2.33 trillion in 2023, accounting for 11% of total global trade [8].

As shown in the Fig. 3.3, the data of the top ten countries in global food
production in 2023 can be clearly displayed. China tops the list with 680 million tons
of production, demonstrating its strong agricultural productivity, while the United
States, India, Russia and Brazil follow. Indonesia, Canada, Ukraine, France and
Argentina also figure prominently in global food production, together providing
significant support for global food security.

Scientific and technological advancements are key drivers of progress in
agriculture. Globally, public investment in agricultural research and development
(R&D) has consistently increased, with high-income countries contributing more than
half of the total public R&D funding in agriculture. In recent years, however,
developing nations have seen their public agricultural R&D spending grow at a rate on
par with or even surpassing the global average. This emerging wave of technological

innovation and industrial transformation is injecting new energy into the modernization
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and restructuring of the agricultural sector. Agriculture is increasingly entering a new
era marked by modernization, where information technology plays a central role, and
developments such as bioengineering, smart farming, and sustainability are key driving
forces. This wave of technological innovation has triggered a deep and far-reaching
transformation in global agriculture, reshaping not only how agricultural goods are

produced but also how they are traded across international markets [108].

Top 10 countries in global food production in 2023
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Fig. 3.3 Top 10 countries in global food production in 2023(billion tons)
Source: FAO

Considering global trends in agricultural science and technology innovation,
China should prioritize strategic investment in sustainable agriculture and integrated
approaches to address agricultural and related challenges. Emphasis should be placed
on leveraging modern tools — such as biotechnology, information and communication
technologies, advanced agricultural machinery, and resource management systems — to
tackle issues facing agricultural development on a global scale. Key areas of focus

should include addressing the interconnected challenges within the food-water-soil-
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energy nexus, adopting a holistic "food system" perspective to guide agricultural
strategies, and accelerating the advancement of smart farming technologies.

Trends in Agricultural Support Policies in Major Developed Countries
Worldwide. There have been significant changes in the agricultural support and
protection rates of developed countries, and policies have gradually tended to be
market-oriented and to improve agricultural competitiveness. The average producer
support estimate (PSE) in countries of the Organization for Economic Co-operation
and Development (OECD) has generally shown a slow decline, influenced by the
Uruguay Round trade negotiations and the constraints imposed by the World Trade
Organization (WTO) rules. This trend is also aimed at enhancing the market
competitiveness of major agricultural products and adjusting production structures.

Interestingly, this trend contrasts with China’ s situation, where the PSE as a

percentage of agricultural output has recently surpassed the OECD average.
Furthermore, since 2009, China’s agricultural protection rate — the difference between
domestic and international prices — has exceeded that of both the United States and the
European Union. Looking ahead, agricultural support policies are expected to
transition from direct market intervention to a focus on improving agricultural
productivity, product competitiveness, and sustainable development. While developed
nations continue to provide substantial agricultural subsidies, their support policies are
gradually shifting away from direct price interventions towards strategies that foster
greater competitiveness in their agricultural sectors.

All countries are seeking agricultural development models that suit them to
ensure food security and foster sustainable agricultural development. The United States
Precision Agriculture, the European Union Green Agriculture and the African Food
Security Program, as representative agricultural development models, have
accumulated rich experience in addressing food security and sustainable development.

In the United States, precision agriculture leverages advanced technologies and
big data to enhance production efficiency and minimize resource use. This
technological innovation incorporates tools such as satellite remote sensing,

geographic information systems, and the Internet of Things, which allow for real-time



138

monitoring of soil conditions and crop development on farmlands [192]. In terms of
data-driven, U.S. precision agriculture makes full use of big data analysis to provide
farmers with scientific advice on planting, fertilizer application, irrigation, etc., and
improve agricultural production efficiency. In terms of policy support, the U.S. Farm
Bill also encourages farmers to adopt sustainable farming methods, such as
conservation tillage and crop rotation, by utilizing ecological subsidies, integrating
policy support with technological innovation to foster sustainable agricultural
development. In terms of agricultural education, the United States focuses on the
cultivation of agricultural personnel and improving the scientific and technological
literacy of farmers, so that they can better apply precision agriculture technology.

As shown in the Table 3.3, precision agriculture has a wide range of benefits that
can reduce resource waste, lower costs, reduce the environmental impact of fertilizers
and pesticides, promote sustainable agriculture and increase overall productivity.
However, these technologies require significant investment and infrastructure, which
is a challenge for smallholder farmers in developing countries. Sustainable agriculture
is not only about the environment, but must also bring socio-economic benefits. Fair
trade, rural development and the equitable distribution of agricultural benefits were
central to ensuring that the global food system was not only productive but also
jJust [197].

The European Union aims to decrease the use of pesticides and chemical
fertilizers while advancing organic farming through its "farm-to-table" strategy and the
Common Agricultural Policy. It has set targets to reduce chemical fertilizer use by 20%
and pesticide use by 50% by 2030. In terms of agricultural ecological compensation,
the European Union has implemented an ecological compensation policy for farmers,
encouraging them to take environmental protection measures, such as crop rotation,
fallowing, and reducing the use of chemical fertilizers and pesticides [110]. Regarding
the structural adjustment of the agricultural sector, the EU encourages the
transformation of the agricultural industry and promotes diversified agricultural
development, including leisure and tourism agriculture, to enhance the added value of

agriculture. In terms of agricultural science and technology innovation, the EU has
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increased its support for agricultural science and technology innovation, promoted
biotechnology, organic agriculture and other green agricultural technologies, and
enhanced the resilience of the agro-ecosystem through financial incentives and
biodiversity protection measures, while improving the competitiveness of its
agricultural products in the global market. In terms of agricultural policy guidance, the
European Union has guided farmers to transition to green agriculture through the
formulation of green agricultural policies.

Table 3.3
Benefits of Precision Agriculture

Benefits Specific performance Data/Indicators
Optimize crop growth conditions Increase in production by 10%-20%
Increase i e
. through precision fertilization and
yields o2
rrigation.
Reduce Accurately control the application of Save water by 30%-50%
resource water, fertilizers and pesticides to
waste prevent excessive input.

Reduce costs

Reduce unnecessary resource input and
reduce production costs.

Reduce production costs by 15%-25%

Reduce Minimize the excessive application of | Reduce fertilizer use by 20%-30%
environmental | fertilizers and pesticides to alleviate soil
impact and water pollution.
Improve Use big data and sensors to monitor Shorten decision-making time by 50%
decision- farmland conditions in real time and
making provide scientific decision-making
efficiency | support.

Enhance risk
resistance

Reduce the risks brought by climate
change and pests and diseases through
precise prediction and monitoring.

Reduce risk losses by 20%-40%

Improve soil

Sustain soil fertility and structure by
implementing precise fertilization

Increase soil fertility by 15%-25%

health techniques and crop rotation strategies.
Promote Promote sustainable development of Reduce carbon emissions by 10%-20%
sustainable | agriculture through efficient resource
agricultural | utilization and environmental
development | protection.

Source: [110]

Through climate-smart agriculture strategies, African countries have promoted
drought-resistant crops and water-saving technologies to enhance the climate
adaptability of agriculture. In terms of increasing agricultural production inputs,

African Governments have increased agricultural production inputs to improve
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agricultural production capacity in terms of promoting agricultural technologies [154].
African countries have actively promoted agricultural technologies, to increase crop
yields. In terms of improving agricultural infrastructure, African governments have
increased investment in agricultural infrastructure to improve agricultural production
conditions. In terms of agricultural policy support, African governments have
formulated a series of agricultural policies, such as reducing or waiving agricultural
taxes and providing agricultural credit, to encourage farmers to develop agricultural
production. International cooperation and smallholder support programs have helped
African farmers to acquire modern equipment and technology, enhancing food security.
These measures have laid the foundation for sustainable agricultural development in
Africa.

Countries such as India, Brazil, Australia, and Israel are also proactively
adapting and exploring agricultural development models tailored to their specific needs
in order to ensure food security and promote sustainable agricultural growth. India has
taken positive steps in water management and modernization of agriculture, promoting
drip and micro-irrigation technologies to cope with drought and increasing food
production through the National Food Security Programme. Technological innovations
in genetically modified crops and high-yielding seeds have increased India's resilience
to climate change, despite the challenges of land fragmentation and inefficiency of
small farms. Brazil has promoted no-till agriculture, land restoration and biochar
technology to reduce greenhouse gas emissions through a low-carbon agriculture plan
and forest conservation policies. Brazil has also implemented sustainable animal
husbandry measures to balance agricultural production with ecological protection,
providing a viable model for low-carbon agriculture globally. Australia has excelled in
water management, optimizing agricultural water use through drip irrigation
technology and a strict water rights system, and promoting climate-smart agriculture
to improve resilience to weather extremes. These measures have helped Australia to
sustain production under drought conditions while reducing resource dependence.
Israel was a leader in agricultural technology innovation, particularly in drip irrigation

and water recycling technologies. Its water-efficient technologies had made desert
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agriculture possible and provided valuable lessons for water-scarce countries around

the globe [50].

As illustrated in Figure 3.4, the effectiveness of strategic agricultural measures
implemented in each country and their impact on improving sustainability and
productivity is shown. Israel has the highest effectiveness score of over 90 per cent,
which can be attributed to its advanced use of agricultural technologies such as drip
irrigation and water recycling to optimize scarce water resources.

Effectiveness of strategic agricultural measures in various
countries
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Fig. 3.4. Effectiveness of strategic agricultural measures in various countries
Source: FAO

The United States and the European Union also achieve high effectiveness scores,
ranging approximately from 80 to 85 percent, due to their use of precision agriculture,
ecological subsidies, and sustainable agricultural practices. Brazil, which focuses on
low-carbon agriculture and forest conservation, scored moderately high at 70 percent,
reflecting its efforts to balance high agricultural output with environmental protection.
India and Australia have similar levels of efficiency, around 65-75%, likely due to their
focus on water-saving technologies and climate-smart agriculture, which is important
in their drought-prone regions. African countries scored the lowest at 60%, which
highlights the continuing challenges in promoting climate-smart and sustainable
agricultural practices, despite significant progress through international cooperation

and support from smallholder farmers. The varying achievements of different countries
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highlight the environmental, technological and policy challenges faced by different
regions in achieving sustainable agricultural growth.

Driven by the trend of globalization, the process of internationalization of
agriculture has continued to accelerate, and with the help of trade, investment and
technological cooperation, countries have been able to deeply embed their own
agriculture into the global economic system, and have gradually formed an
international mode of division of labor based on comparative advantages. However,
the deepening of agricultural internationalization does not only depend on the
independent operation of national agricultural production, but also on an efficient and
stable global agricultural supply chain, which plays an indispensable supporting role.
The agricultural supply chain, a crucial link between production and consumption,
spans the entire process from production to market, encompassing planting, breeding,
processing, transportation, storage, and marketing. It not only influences the efficiency
of agricultural product circulation but also has a direct effect on the extent of
agricultural internationalization. Consequently, as agriculture becomes increasingly
globalized, agricultural supply chains worldwide must become more adaptable,
resilient, and sustainable to effectively navigate the growing complexity of the
international landscape and shifting market demands. In recent years, global
agricultural supply chains have faced unprecedented challenges. Factors such as
epidemics, wars and extreme weather have had a huge impact on agricultural supply
chains, leading to growing problems of food security, price volatility and supply chain
stability.

The outbreak of the New Crown epidemic has had a profound impact on the
global agricultural supply chain [207]. On the one hand, the epidemic led to the
disruption of global agricultural trade, increased transportation costs and reduced
logistical efficiency. For example, the embargo measures taken by countries during the
epidemic led to a shortage of truck drivers, a decline in the operational efficiency of
ports, and even the closure of some factories due to the epidemic. In addition, the
epidemic also exacerbated the imbalance between supply and demand of agricultural

products, with some of them stagnating during the prime selling period, such as a
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significant drop in consumption of dairy, meat, aquatic products and flowers. On the
other hand, the epidemic also had an impact on agricultural production and labor, and
agricultural production in many countries was affected by labor shortages, which in
turn affected the production and supply of agricultural products.

The impact of war on the agricultural supply chain is mainly reflected in two
ways: first, the destruction of land and damage to infrastructure caused by war, which
reduces agricultural production capacity. For example, after the outbreak of the
Russian-Ukrainian conflict, Ukraine, a globally important grain exporter, had its ports
blocked, resulting in large quantities of grain not being exported. It is estimated that
Ukraine supplies about 45 million tons of grain to the global market each year, 90 per
cent of which is exported by sea, and the conflict directly led to the blockage of its
export corridors. Secondly, refugee flows and population movements triggered by the
war have led to a reduction in the agricultural workforce and a severe impact on
agricultural production [100].

Extreme weather events are having an increasing impact on the agricultural
supply chain. Frequent occurrences of extreme weather conditions, such as droughts,
floods, and typhoons, have resulted in lower crop yields and worsened agricultural
production conditions. According to the Food and Agriculture Organization (FAO),
since 2009, the likelihood of extreme weather events like droughts and heatwaves has
been significantly higher compared to the 1980s and 1990s, which has profoundly
affected global food production. Moreover, climate extremes also disrupt the
transportation and storage of agricultural goods, further intensifying food security
challenges [213]. For example, heavy rains and floods not only damage agricultural
infrastructure, but also cause disruptions in the transportation of agricultural products,
further affecting the stability of supply chains.

These shocks have shown that global agricultural supply chains are exposed to
significant vulnerabilities in the face of unexpected events such as epidemics, wars and
climate extremes, and that future uncertainties need to be addressed by improving the
flexibility, resilience and sustainability of supply chains.

Faced with the worldwide challenges of agricultural advancement and



144

sustainability, nations globally acknowledge that ensuring global food security
demands more than the efforts of a single country. It calls for international
collaboration, policy alignment, and a tangible emphasis on global agricultural
partnerships, which is highlighted in four areas: complementarity of resource
advantages, strengthening of the capacity to withstand risks, promotion of agricultural
scientific and technological progress, and facilitation of international trade and
investment. There are differences in natural resources, climate conditions and
agricultural technology among countries, and international cooperation can realize
complementary advantages and improve the productivity of global agricultural output.
Through the "One Belt, One Road" initiative, China has developed agricultural
cooperation with countries along its routes, promoting the sharing of agricultural
technology and equipment and boosting regional agricultural development. In Africa,
China has carried out South-South cooperation with Nigeria and other countries, and
through technical assistance and agricultural demonstration projects, it has
significantly improved local food production and agricultural technology. International
agricultural cooperation helps countries to jointly resist risks and reduce the pressure
faced by a single country. In the face of food crises, epidemics and other emergencies,
international cooperation enables countries to support each other and work together to
meet challenges. For example, China, in cooperation with the Food and Agriculture
Organization of the United Nations (FAO), has sent agricultural experts to developing
countries to provide technical support and pilot projects through the
"FAO+China+Host Country" model of tripartite cooperation, which has effectively
enhanced the risk-resistant capacity of recipient countries. In addition, China and
ASEAN countries have strengthened agricultural cooperation during epidemics to
jointly ensure food security. International agricultural cooperation has also promoted
progress in agricultural science and technology and enhanced global agricultural
productivity. Through exchanges and cooperation, countries have shared advanced
agricultural technology, management experience and development concepts. For
instance, China’s advancements in agricultural science and technology have been

extended to countries participating in the Belt and Road Initiative, fostering innovation
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in agricultural practices and supporting sustainable development. Simultaneously,
China and African countries have achieved remarkable results in agricultural
technology cooperation, through the establishment of agricultural technology
demonstration centers, and the promotion of local agricultural technology and planting
models. In terms of promoting international trade and investment, international
agricultural cooperation has lowered trade barriers and optimized the layout of the
agricultural industry chain. For example, China and countries along the "Belt and
Road" have signed agricultural cooperation agreements to facilitate trade and
investment in agricultural products. Data show that China has signed agricultural
cooperation agreements with more than 80 countries and carried out more than 650
agricultural investment projects. In addition, China has deepened agricultural
cooperation with ASEAN countries, further expanding the market for agricultural
products through the establishment of free trade zones and agricultural cooperation
platforms. China's agricultural cooperation projects with Laos have significantly
boosted local agricultural productivity through the establishment of agricultural
science and technology demonstration parks and the promotion of high-yield planting
techniques. In addition, China's cooperation with Thailand in the field of agriculture
has also achieved remarkable results, promoting the optimization and upgrading of the
agricultural industry chain of both sides through technical exchanges and trade

cooperation.

3.2. Priorities of Agricultural Transformation in PRC

As agriculture is a fundamental industry of the national economy, China has
made significant contributions to its development. However, with rapid social and
economic progress, the agricultural sector has undergone profound changes, placing it
at a critical transition period from traditional to modern practices. The
internationalization of agriculture is an inevitable path toward China's agricultural
modernization.

Facing resource and environmental constraints, shifts in labor structure, and
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pressure from international competition, China's agricultural transformation can be
summarized in two key aspects:

— first, the shift from a traditional production model to one that prioritizes
technological innovation, sustainable development, and modern business practices;

— second, the transition from a domestic food security focus to deeper integration
into the global market.

The transformation of Chinese agriculture is deeply rooted in its rich historical
context and has been driven by major economic and social changes. In recent decades,

China’ s agricultural sector has experienced a significant transformation, shifting

from traditional farming practices to more modern, industrialized methods. This
change has been driven by several factors, including policy reforms, technological
advancements, and the increasing need to ensure food security amidst population
growth. To understand the current state of China's agricultural industry, it is essential
to explore its historical context and the economic and social factors that have shaped

its development.
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Fig. 3.5. Four key periods of China's agricultural transformation

Source: systematized by the author

As depicted in Figure 3.5, China’s agricultural transformation has unfolded in
four distinct phases: the period from 1949 to 1978 marked by restoration and

collectivization, where land reforms and agricultural collectivization established the
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foundation for a socialist agricultural system; from 1978 to 2018, a phase of reform,
opening up, and marketization, during which the household contract responsibility
system and market-driven reforms greatly enhanced agricultural productivity and
economic vitality; from 2019 to 2023, a period focused on modernization and
sustainable development, where scientific advancements, green development,
precision agriculture, and eco-agriculture became central, steering agriculture towards
high quality and sustainability. These transformations not only fueled the rapid growth
of Chinese agriculture but also provided valuable insights for global agricultural
sustainability.

In recent years, China has made significant strides in the transformation and
upgrading of its agricultural sector. Regarding scientific and technological
collaboration and innovation, since the implementation of the 13th Five-Year Plan, the
Ministry of Agriculture and Rural Affairs has enhanced its cooperation framework,
utilizing joint laboratories, overseas agricultural research centers, and cooperative
bases to facilitate the import and export of agricultural scientific and technological
expertise, while also strengthening the adoption of advanced technologies. Notably,
institutions such as the Chinese Academy of Agricultural Sciences and the Chinese
Academy of Tropical Agricultural Sciences have successfully introduced a wide range
of superior varieties in specialty grains, cotton, oil crops, fruits, vegetables, flowers,
and livestock and aquaculture. This has significantly enriched the diversity of genetic
resources in China’s agricultural sector. In terms of trade and market cooperation,
China’s total agricultural imports and exports are projected to rise from USD 246.8
billion in 2020 to USD 307.46 billion in 2023, achieving a compound annual growth
rate of 7.62% over three years. The import sector continues to expand, with agricultural
imports reaching USD 234.19 billion in 2023, representing 14.3% of global agricultural
imports. ranking first in the world for five consecutive years; in terms of exports, the
scale of exports still maintains 73.27 billion U.S. dollars in a complex international
economic and trade environment, maintaining the status of the world's fifth-largest
exporter according to the SITC classification statistics. China has signed 19 FTAs with

26 countries and regions around the world, and the degree of agricultural market
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opening has reached more than 90%. In terms of outbound investment and cooperation,
by the end of 2023, China's stock of outbound direct investment in agriculture will
reach US$38.65 billion, up 28% from 2020. The number of enterprises established
abroad has reached 1010, covering 108 countries and regions. The flow of agricultural
investment in "Belt and Road" countries amounted to 1.46 billion U.S. dollars,
accounting for 80.2% of total agricultural outbound investment; the stock exceeded 32
billion U.S. dollars, focusing on the layout of Southeast Asia (accounting for 42%),
Africa (accounting for 28%) and Central Asia (accounting for 15%). The total
investment in the third phase of the China-FAO South-South Cooperation Program
(2022-2025) has increased to 120 million U.S. dollars, and agricultural technology
demonstration projects have been implemented in 37 countries, with a cumulative total
of more than 20,000 times of training for local technicians.

The focus of China's agricultural transformation should be made on five major
areas (Fig. 3.6), namely:

1. Agricultural science and technology innovation,

2. Sustainable agricultural development models,

3. Agricultural financial support,

4. Rural land reform and agricultural business model innovation,
5. Upgrading of the agricultural industry chain.

1. Science, technology and innovation in agriculture: enhancing production
efficiency. Agricultural science and technology innovation is an important driving
force for enhancing agricultural productivity, guaranteeing food security and
promoting agricultural modernization. Smart agriculture, genetic improvement and
precision agriculture technologies are key to enhancing agricultural productivity [233].

Smart agriculture is the use of the Internet of Things, big data, artificial
intelligence and other technologies, real-time monitoring and precise control, which
optimizes the agricultural production process, improves the efficiency of the use of

agricultural resources and reduces waste [133].
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For instance, the adoption of technologies like drone-based pest control, smart
irrigation systems, and automated farming equipment has notably enhanced agricultural
productivity and resource efficiency. The use of UAV technology for plant protection has
considerably increased the efficiency and effectiveness of pest management in agricultural
operations [60]. China installed 2.2 million Beidou terminal farm machines in 2023, with
operational efficiency and operational precision reaching international advanced levels,
and the total number of plant protection drones was nearly 200,000, with an annual
operational area exceeding 2.1 billion mu. Intelligent irrigation system realizes precise
irrigation and reduces water waste through real-time monitoring of soil moisture and
meteorological data 2023, China's intelligent irrigation technology has been promoted in
several provinces, effectively improving the efficiency of water use.

Genetic improvement is the use of biotechnology to cultivate high-yielding,
disease-resistant and drought-resistant varieties to increase agricultural yields and
minimize the influence of agricultural production on the environment. For example,
China's "super rice" technology has been popularized in many provinces, significantly
increasing the level of rice yields. In 2023, the Chinese Academy of Agricultural Sciences
(CAAS) bred powdery mildew-resistant wheat through CRISPR technology, which not
only leads to a reduction in pesticide application, but also considerably enhances the yield
per acre. The successful application of this technology has provided new ideas for solving
the problem of food security. China's "super rice" technology has been popularized in
many provinces, significantly increasing the level of rice yields. In 2023, the average yield
of super rice reached more than 700 kilograms per mu, making an important contribution
to ensuring national food security.

Precision agriculture involves utilizing technologies such as satellite remote sensing
and geographic information systems (GIS) to monitor soil conditions, climate, and crop
growth with high accuracy. This enables precise applications of fertilizers, irrigation, and
pest control, thereby enhancing the management of agricultural production. In 2023,

China employed satellite remote sensing technology to comprehensively monitor key
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grain-producing regions, providing a scientific foundation for precise fertilizer application,
pest control, and other agricultural practices [157]. The use of GIS technology in
agriculture has enabled detailed management of farmland. In 2023, China expanded the
application of GIS technology across several provinces, leading to notable improvements
in agricultural production efficiency through accurate fertilization and irrigation practices.

Through the application of these technologies, China has not only improved the
efficiency of agricultural production and resource utilization, but has also provided strong
support for guaranteeing national food security and promoting agricultural modernization.
In the future, China should continue to intensify its efforts in research and development
and the promotion of these technologies, so as to further enhance the international
competitiveness and sustainable development capacity of agriculture.

2. Sustainable agricultural development: eco-friendly agriculture. Against the
backdrop of increasingly prominent resource and environmental constraints, China's
agriculture is developing in the direction of green, low-carbon and sustainable
development, and eco-agriculture, recycling agriculture and low-carbon agricultural
technologies have become the key to enhancing agricultural productivity.

Eco-agriculture aims to minimize the utilization of chemical fertilizers and
pesticides, safeguard biodiversity and enhance the stability of agro-ecosystems by means
of techniques like biological control, crop rotation, inter-cropping and agro-forestry
complex planting. For example, biological control technology effectively controls pests
and diseases and reduces the use of pesticides through the introduction of natural enemies
of pests. For example, intelligent eco-agriculture realizes intelligent perception and
precise management within the domains of agricultural production, rural ecology and
farmers' life through intelligent monitoring systems [178].

Circular agriculture refers to the resource utilization of agricultural wastes, like the
development of returning livestock and poultry manure to the fields, the comprehensive
utilization of straw and the development of biomass energy, so as to achieve the synergetic

development of agricultural production and environmental protection. For instance, the
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technology of straw return not only enhances soil fertility but also mitigates the
environmental pollution resulting from straw burning. The material recycling and multi-
level utilization technology used in eco-cycle agriculture gives full play to the maximum
application value of resources, realizes the reuse of many kinds of wastes in agricultural
production, improves the cleanliness of agricultural production, and creates a green,
ecological and sustainable development model for agriculture [250].

Low-carbon agriculture involves the advancement of energy-saving and emission-
reduction technologies, like lessening reliance on fossil fuels, advocating the use of
organic fertilizers in place of chemical fertilizers, and promoting carbon sink agriculture,
with the aim of lowering agricultural carbon emissions and enhancing the capacity of
agriculture to deal with climate change. For instance, through the promotion of efficient
water-saving techniques, the efficiency of agricultural water utilization is enhanced and
energy consumption is reduced. For instance, through promoting efficient water-saving
technologies, it enhances the efficiency of agricultural water utilization and lowers energy
consumption. The Guiding Opinions on Accelerating the Comprehensive Green
Transformation of Agricultural Development and Promoting Rural Ecological
Revitalization suggest that by 2030, the efficiency of agricultural resource utilization will
be significantly improved, the level of waste resource utilization will be raised, and a
green, low-carbon and recycling agricultural industrial system will be initially constructed.
Specific measures include promoting the reduced use of chemical fertilizers and pesticides,
the promotion of green prevention and control technologies, and the development of
water-saving agriculture and dry-crop agriculture [173].

3. Agricultural  financial support: promoting the modernization and
internationalization of agriculture. Agricultural financial support is an important guarantee
for the modernization and internationalization of agriculture. Agricultural insurance,
agricultural credit and industrial funds are key to promoting agricultural modernization

and internationalization.
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Agricultural insurance is crucial to the establishment of a sound agricultural
insurance system in order to improve farmers' ability to resist risks. In recent years, China
has vigorously promoted "policy-based agricultural insurance", covering major grain
crops such as rice, wheat and corn, effectively reducing the impact of natural disasters on
agriculture [153]. In 2023, the amount of insurance payouts under China's policy-based
agricultural insurance amounted to 22 billion yuan, providing important economic support
for affected farmers. The application of satellite remote sensing and other technologies
has improved the efficiency and quality of agricultural insurance label checking and
escorted smart agriculture.

Agricultural credit helps alleviate agricultural financing difficulties by encouraging
financial institutions to increase credit support for modern agriculture and develop credit
products that meet the characteristics of agricultural production, such as order-based
agricultural loans and mortgages for rural contracted management rights [204]. By the end
of April 2023, the balance of agriculture-related loans in China reached RMB 53.16
trillion, with a year-on-year growth of 16.4%. Simultaneously, banks have provided the
necessary financial security for agricultural production by optimizing product innovation,
promoting the modernization of agriculture.

Industrial funds support the development of modern agricultural parks and
agricultural leading enterprises by setting up agricultural industrial investment funds, and
advance the research and development of agricultural science and technology as well as
the upgrading of agricultural product processing industries. For instance, in 2023, China
established several agricultural industry investment funds with an overall scale of 50
billion yuan, providing support for the development of a number of modern agricultural
parks and leading agricultural enterprises. Additionally, the financing channels for
agricultural enterprises have been expanded by means of the issuance of corporate bonds,
short-term financing bonds and other financial instruments.

Through measures such as agricultural insurance, agricultural credit and industrial

funds, China has not only improved the risk-resistant capacity of agriculture, but also
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offered robust financial backing for the modernization and internationalization of
agriculture. In the future, China should continue to improve its agricultural financial
system, enhance financial assistance for agriculture and advance high-quality agricultural
development.

4. Rural land reform and innovation in agricultural business models. Reform of the
land system and innovation in the agricultural business model are important measures to
promote the modernization of Chinese agriculture. In recent years, China has kept on
enhancing the system of separating the three rights related to contracted land, separating
the contracting right, the management right and the ownership right of rural land, realizing
the optimal allocation of land resources, and ensuring that the relationship between the
contracted land and the contracted land is stable and unchanged for a long time.
Specifically, land ownership is vested in the collective, contracting rights are vested in
farmers, and management rights can be transferred [36]. The core of this system is to
safeguard farmers' rights and interests in land contracting, while Simultaneously
stimulating the vitality of the land and improving its utilization rate. In recent years, the
Chinese Government has placed significant emphasis on the reform of the rural land
system and has promulgated a series of policies and regulations to offer robust safeguards
for the implementation of the "three rights" system. For example, the Rural Land
Contracting Law and the Measures for the Administration of the Transfer of Contracted
Rural Land Management Rights. Land transfer service centers have been set up to build
land transfer trading platforms and provide services such as policy consultation, contract
authentication and dispute mediation. Through land transfer, large-scale agricultural
operations have been able to develop rapidly, and common agricultural business models
include family farms, agricultural cooperatives and entrepreneurial business models.

The family farm model encourages moderate-scale operations and enhances the
efficiency of agricultural production. Through policy support, the State encourages land
transfer and supports the development of new agricultural management bodies such as

family farms and large-scale farmers [65]. As of the end of 2023, the overall quantity of
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family farms across the country had amounted to 4.2 million, and the average operational
scale was 156.8 mu.

Through the integration of resources, agricultural cooperatives are able to realize
large-scale production and improve market competitiveness. At present, China has formed
an agricultural industry chain cooperation model based on "farmers + cooperatives +
enterprises" [57]. By the end of 2023, there were 2,456,000 farmers' cooperatives
registered in accordance with the law, driving nearly half of the country's farming
households. Of these, 815,000 were in poverty-stricken areas, absorbing 7.28 million
households.

The entrepreneurial business model encourages leading agricultural enterprises to
develop modern agricultural industry chains and promote the industrialization of
agriculture. Through business models such as "company + farmer" or "order farming",
they have increased the added value of agriculture [165]. At present, the number of
agricultural industrialization leading enterprises at the county level or above has increased
to 98,000, leading the creation of more than 8,500 consortiums, and driving 19.2 million
farming households by radiation.

By means of the reform of the land system and the innovation in the agricultural
business model, Chinese agriculture is gradually being modernized. The development of
family farms, agricultural cooperatives and entrepreneurial business models have not only
enhanced the efficiency of agricultural production, but also strengthened the
competitiveness of agriculture in the marketplace, laying a solid basis for sustainable
agricultural development.

5.Upgrading the agricultural industry chain: increasing value added and
international competitiveness. Traditional agriculture is dominated by the production of
primary agricultural products, with low added value and insufficient competitiveness.
Upgrading the agricultural industry chain is an important direction for improving
agricultural economic efficiency. By means of deep processing, branding, the creation of

high value-added products, the convergence of standards for export agricultural products,
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and the expansion of cross-border e-commerce channels, the upgrading of China's
agricultural industry chain has not only raised the added value of agricultural products,
but also strengthened the international competitiveness of agriculture.

Promoting the in-depth processing of agricultural products like grains, fruits and
vegetables, livestock and poultry, and raising the added value of agricultural products. In
recent years, the in-depth processing of agricultural products has witnessed rapid
development in China, effectively facilitating the transformation of agricultural products
into value-added ones. For instance, the Notice on Several Policies and Measures for
Promoting the High-Quality Development of the In-depth Processing of Agricultural
Products issued by the Ministry of Agriculture and Rural Affairs and 15 other departments
indicates that the in-depth processing of agricultural products is a crucial link in extending
the agricultural industry chain, enhancing the value chain, optimizing the supply chain,
and establishing a benefit chain. It is also an important supporting force in promoting the
supply-side structural reform of agriculture and accelerating the modernization of
agriculture and rural areas.

Fostering brands of agricultural products with Chinese characteristics, advancing
the certification of geographical indications, and enhancing the competitiveness of
agricultural products in the market. For instance, "Wuchang rice" and "Yangcheng Lake
hairy crabs" have turned into high-end agricultural product brands. Researches have
indicated that strengthening the competitiveness of geographical indication agricultural
product brands not only fulfills the growing consumer demands of domestic consumers,
but also boosts the international competitiveness of China's agricultural products [248].

Promote the growth of organic agriculture, specialized agriculture and functional
foods to enhance the market value of agricultural products and expand international
markets [89]. For example, through the refinement of agricultural production inputs,
processes and outputs, fine agriculture expands the agricultural industry chain, enhances
the value chain and improves the benefit chain, effectively promoting the "three-chain

coupling" of the agricultural industry chain, value chain and benefit chain.
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The convergence of standards for agricultural products for export is an important
means to boost the international competitiveness of agricultural products. The GLOBAL
G.A.P. certification system is an internationally recognized certification standard for
agricultural products that aims at guaranteeing the safe production and sustainable
development of agricultural products [123]. As of the end of 2019, China has 450 valid
GLOBALG.A.P. certification certificates. These certifications not only enhance the
international recognition of agricultural products, but also help farmers gain more export
opportunities. For example, McDonald's has required its global suppliers of primary
agricultural products to be progressively GLOBALG.A.P. certified since 2020, which has
provided certified farmers with a stable market channel.

The expansion of cross-border e-commerce channels has offered a new platform for
agricultural exports. The transaction value of agricultural cross-border B2B platforms has
increased by 40% annually, showing strong growth. These platforms not only help farmers
and enterprises expand into international markets, but also enhance the added value of
agricultural products [61]. For example, through cross-border e-commerce platforms,
Chinese specialty agricultural products such as Anxi Tieguan tea, Yunnan wild
mushrooms and Shanxi Luochuan apples have been able to enter the international market
and enhance the international visibility of Chinese agricultural products.

In general, the internationalization of China's agriculture has its own specifics and
a few conditions for implementation should be taken into consideration:

— the degree of openness of China's market for agricultural products;

— the structure of dominant commodities;

— the regional patterns of internationalization of agriculture;

— the pattern of the agricultural internationalized market access;

— internationalization of agricultural business methods;

— internationalization of agricultural capital;

— internationalization of agricultural technology.

The key point of the internationalization of agricultural products lies in achieving
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the international standard of agricultural products. The standardization of agricultural
products not only offers the quality and regulatory foundation for the production of
agricultural products, but more significantly, through the standardization of agricultural
products, the competitiveness of agricultural products in the international market can be
enhanced, which is the basic condition for the creation of brand names of agricultural
products. Standardization of agricultural products must be international and should be
consistent with the content of international standards. Standardization of agricultural
products must take into account the international food, food safety standards, must refer
to the international community's popular food structure, the structure of health elements,
food taste, must comply with the dietary culture of importing countries. For example,
China has a competitive price advantage in the international market of agricultural
products such as pork, poultry, aquatic products, vegetables, fruits, flowers, etc. However,
if the quality and health standards of these agricultural products fail to meet the
requirements of international standards, such as more epidemics, higher chemical
fertilizer and pesticide residues, the export of agricultural products having comparative
advantages will be severely impacted.

The internationalization of agriculture and the import and export of agricultural
products is an inevitable trend. From the world as a whole, the dependence of the world
food trade is increasing trend, in 1995 compared with 1960, food export dependence from
9.2% rose to 14.1%, food import dependence from 8.7% rose to 13.6%, China's food
export dependence since 1988 to 1995, an average of 1.9% in 8 years, import dependence
in 8 years, an average of 3.1%, the highest dependence year is 1995, the year of the import
The highest dependence was 4.4% in 1995 and the lowest was 1.6% in 1993, while the
highest export dependence was 3.0% in 1993 and the lowest was 0.2% in 1995. There is
no international standard for the appropriate level of food trade dependence on imports
and exports, and Chinese scholars have different views on this issue, with one advocating
that import dependence should be controlled at less than 5 per cent and the other at less

than 10 per cent. We believe that, in the case of ensuring basic food self-sufficiency, it is
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more appropriate to control the dependence on food imports to within 10 per cent, because
China's geographical space is large, and the transportation of grain from the north to the
south is not as economically advantageous as the transportation of grain from the south to
the north, and expanding the dependence on imports on the basis of increasing the
dependence on exports is not risky to food security, and can more effectively allocate
resources according to comparative advantage and improve the efficiency of resource
utilization.

In line with the fundamental trend of agricultural development in the present world,
the agricultural structure should be brought into line with international agriculture, and
emphasis should be placed on the development of animal husbandry and the agricultural
product processing industry. In terms of the agricultural structure, the output value of
animal husbandry ought to surpass that of planting, and the output value of the agricultural
product processing industry should amount to 3-4 times the agricultural output value.
Guided by the global market, based on the comparative advantages of agriculture, relying
on scientific and technological advancement, enhancing the variety and quality of
agricultural products, and facilitating the optimization and upgrading of the agricultural
structure. The internationalization of China's agricultural economic structure should be
based on the basic premise of national conditions. For agricultural products that lack
comparative advantages, such as grain, vegetable oil, cotton and other bulk crops that are
characterized by land density, under the basic condition of guaranteeing a safe supply,
China's production can be moderately reduced, and the resources of the international
agricultural market can be actively and effectively utilized to adjust the gap between
supply and demand. For agricultural products that possess comparative advantages, like
livestock and poultry, aquatic products, vegetables, fruits, tobacco, and related processed
goods, active measures need to be adopted to further leverage the comparative advantages,
give priority to the development of these agricultural industries, enhance external
competitiveness and increase the share in the international market. In the process of

realizing the internationalization of the agricultural structure, the following principles
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must be adhered to: adjusting the structure of agricultural production oriented to the
international market; adjusting the structure of agricultural industry oriented to high
technology; adjusting the structure of agricultural product processing oriented to high
value-addedness; adjusting the structure of the agricultural regional economy oriented to
the characteristics of products; and adjusting the structure of the agricultural development
strategy oriented to the development trend of the world's agricultural economy[146].

Due to the differences in production conditions and productivity levels, China's
grain crops have relatively high production costs, while cash crops have relatively low
production costs. Taking wheat and cotton as examples, the import price of wheat is higher
than that of China by 36.0%, and that of cotton is higher than that of China by 40%, so
China's cash crop agricultural products have a comparative advantage. Comparison of
food and livestock products and processed products, processed products, livestock
products have a comparative advantage, to pork, corn, canned pork, for example, corn
export prices higher than China's 4.1%, pork higher than China's 14.2%, canned pork
higher than China's 28.6%, so China should vigorously develop the processing industry
of agricultural products and animal husbandry, and gradually realize the upgrading of
products and extend the industrial chain. In terms of planting industry, corn import price
is 93.3% higher than China's price, rice is 53.5% higher than China's price, soybean is
26.9% higher than China's price, wheat is 36.0% higher than China's price, the most
comparative advantage is corn and rice, followed by wheat and soybean. Considering that
China's 1.4 billion people must eat based on China, in order to ensure the supply of basic
foodstuffs, China should learn from Japan's experience, separating the basic foodstuffs of
rice and wheat from other agricultural products, and implementing high-price protection
of rice and wheat, adopting quotas and licenses to restrict their import and export, and
regulating other agricultural products through tariffs, and implementing liberalized trade.

China is a vast nation, where there are significant disparities in the structure of
resource endowments, labor, capital and technology in each region, which makes the

input-output benefits of different varieties in each region very different, and each region
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has its own advantages, and the pattern of agricultural internationalization should have
regional characteristics [241]. The eastern region in ensuring the necessary food,
especially rice production, based on its location, capital and technological advantages, can
consider learning from the experience of the Netherlands, Israel, the implementation of
imported corn, the use of low labor cost advantages, vigorously develop animal husbandry,
export of high price-added meat products and agricultural by-products processed products;
Central China's commodity grain is more concentrated production areas, with grain
production advantages, especially the northeast region, a large number of overcrowding
in corn. Especially in the northeastern region, a large surplus of corn, we can consider
learning from the experience of the United States, and actively participate in the Northeast
Asian Economic Circle of international cooperation, vigorously export corn; western
region to ensure the development of food production Simultaneously, we can consider
learning from the experience of Israel, to focus on the development of cash crops,
especially the advantages of the obvious tropical, subtropical cash crops, famous products,
such as Guizhou's tung oil, black glutinous rice, Yunnan's Guizhou's tung oil, black
glutinous rice, Yunnan's roasted cigarettes, and Xinjiang's melons and fruits, etc., to
participate in the international economic cycle, and to import food from Thailand, Vietnam,
and other countries as appropriate to supplement the shortfall in the region [135].

Market access issues in the internationalization of agriculture. The
internationalization of China's agricultural market is one of the main criteria for the
internationalization of the agricultural economy. Its main meaning is twofold: first, the
operation and management rules of China's agricultural market should follow
international practice and be in line with those of the international agricultural market;
second, China's agricultural market should be gradually opened up to the outside world,
and a certain number of foreign agricultural commodities should be allowed to enter
China's market under the principle of fairness and reciprocity in order to satisty the needs
of enterprise production and social consumption. The benefits of the internationalization

of the agricultural market are twofold: firstly, a considerable amount of foreign high-
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quality agricultural imports can play a role in regulating the supply and demand in China's
agricultural market and curbing price fluctuations in China's agricultural market. Secondly,
the internationalization of China's agricultural market can also enable Chinese agricultural
enterprises to undergo international competition in China's market when they are not out
of the country, to participate in the process of globalization of the agricultural economy,
and to create the conditions for entering the international market and international
competition in the future. However, in the process of internationalization of China's
agricultural market, developing countries should take a moderate approach to the entry of
foreign commodities into the Chinese market. According to the practical experience of the
internationalization of China's agricultural market, the share of imported agricultural
products in China's market should be maintained at about 20%. The most basic principle
is that foreign trade should maintain a balance of income and expenditure. Both the
protection of Chinese agriculture and farmers, to prevent the impact of foreign agricultural
products, to ensure that the basic food self-sufficiency, but also to make full use of the
international market and international resources, should be based on different situations
to choose the way of internationalization of agricultural market access. Multilateral
agreements. China's accession to the World Trade Organization (WTO), and all countries
in the world to reach a multilateral trade agreements, in compliance with the premise of
multilateral agreements, China can strengthen the "gray area" activities, make full use of
a variety of "exceptions to the terms" to expand and protect their interests. Bilateral
agreements. Drawing on Japan's experience in establishing a rice production base in
Thailand, China should fully consider utilizing the land resources and excess agricultural
production capacity of neighboring countries and developed countries to make up for
China's lack of agricultural resources, and set up production bases for feedstufts and
industrial foodstuffs outside China through bilateral agreements. Construct regional
economic circles and carry out agricultural cooperation within regional economic circles.
First, to build the Northeast Asian Economic Circle. Taking the UN's Northeast Asia

Tumen River Delta Development Plan as a blueprint, it includes northeastern China, Japan,
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South Korea, and the Far East of Russia, as well as North Korea and the People's Republic
of Mongolia. Within this economic circle, corn and livestock products from northeastern
China can be flowed to neighboring South Korea and Japan, and advanced agricultural
technology from South Korea and Japan can be introduced to China, and consideration
can be given to setting up a base for feed and industrial grain in the Far East of Russia;
two. Build southwest China, Myanmar, Thailand, Vietnam and neighboring countries
economic circle, in this economic circle, the shortage of food in southwestern China can
be provided by Thailand, Vietnam; third is to build, including Taiwan, Hong Kong, Macao,
mainland China's "China Economic Circle", China through the import of feed, take
advantage of the low cost of labor, vigorously develop the China, by importing feed and
taking advantage of low labor costs, will vigorously develop the livestock industry and
the processing of agricultural and sideline products, and export high value-added livestock
products and processed products to Macao and Hong Kong.

The connotations of the internationalization of agricultural business methods are:
first, autonomous agricultural enterprises as the mainstay. In accordance with the popular
methods of countries around the world, modern farms, agricultural groups and agricultural
cooperative organizations with full autonomy and large-scale production and operation
should be established rapidly. In the international agricultural market operation, pay
attention to the market transactions between enterprises, business cooperation, enterprise
and market connection. For example, in today's agri-food industry market, there are about
2 trillion dollars in global sales, and most of them are controlled by multinational
corporations. This requires that in China has not yet become a corporate entity of millions
of small farmers, through market competition, differentiation and combination, training a
number of modern agricultural enterprises, so that it has the ability to operate the
industrialization of agriculture and the ability to enter the international market competition.
Secondly, take the market as the leader. In the operation of agricultural industrialization,
the past has been the enterprise as the leader, that the market is basically equal to the

demand, and the enterprise on the demand can be grasped, so hold the right to open up the
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market of the enterprise, will naturally become the leader. Too much emphasis on the
leading role of enterprises, easy to ignore the core role of the market. From the point of
view of today's developed countries' agricultural industrialization operation system, the
market is the real leader. Firstly, the composition of agricultural industry is determined by
the market; secondly, the operation of agricultural industry is operated according to the
market situation; thirdly, all kinds of interests related to agricultural industry are also
determined by the market exchange relationship. Therefore, in the process of
internationalization of agricultural business methods, China must take the market as the
leading role in the internationalization of agricultural business. The operation mode and
behavior of agricultural internationalization should start from the market in order to
occupy the Chinese market and develop the international market. Thirdly, entrepreneurs
should be the backbone. In the past, the agricultural business is often seen things but not
people, summarized "company + farmers", "cooperatives + farmers", "wholesale market
+ farmers" and other business models, it is difficult to operate in practice. In the
industrialization of agriculture and internationalization of business, it is the living people,
entrepreneurs who really play a role in general. With excellent entrepreneurs there are
advantageous enterprises; with entrepreneurial groups there is division of labor and
collaboration among enterprises; with international entrepreneurs there will be the
internationalization of agricultural operations. Entrepreneurs are the soul and backbone of
the industrialization and internationalization of agriculture, and they are the most excellent
human resources. China is in the initial stage of industrialized agricultural management,
so in the internationalization of agricultural management, we should emphasize the
management mode of "market + entrepreneur + farmer".

The internationalization of agricultural capital is crucial to the modernization,
industrialization and internationalization of China's agricultural economy. Foreign
investment can, firstly, alleviate the contradiction of insufficient investment in agriculture;
secondly, it can bring advanced agricultural production technology and marketing

experience; thirdly, It can generate employment chances for the investment location and
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raise the income of farmers. fourthly, it can promote the adjustment of agricultural
structure and improve the level of agriculture; in addition, foreign-invested agribusinesses
can drive the export of agricultural products. However, the important precondition for the
internationalization of agricultural capital is the flow of farmland property rights.
Therefore, it is recommended that wvarious possible and feasible forms of
internationalization of agricultural capital should be explored as soon as possible, in order
to accelerate the circulation of agricultural capital and enable international capital to
occupy a certain proportion of agricultural capital.

China has become a major exporter of agricultural technology, providing solutions
that help recipient countries improve sustainability. This includes everything from smart
irrigation systems to drone technology to monitor crop health. In Kenya, for example,
Chinese companies introduced solar-powered irrigation systems that reduced water use
by 40% while increasing crop yields by 15% (Gao and Liu, 2020). Drone technology has
also been widely adopted in countries such as Vietnam, where Chinese drones are being
used to monitor rice paddies and apply fertilizers more accurately. Integrating these
technologies into local agricultural systems can help increase efficiency and reduce
environmental impacts, making agriculture in developing countries more sustainable. In
addition to solar irrigation and drone technology, China has expanded its exports of
precision farming tools and biotechnology innovations, which have had a significant
impact on the sustainability of agriculture in developing countries. For example, in
Ethiopia, Chinese companies have introduced precision agriculture systems that use
sensors and satellite imagery to monitor soil moisture and help farmers optimize water
use and avoid over-irrigation. These tools not only increase crop yields, but also reduce
water use and minimize environmental stress on local ecosystems. By integrating these
advanced technologies into their agricultural practices, recipient countries can address the
challenges posed by climate change and resource scarcity and improve food security while
reducing the environmental footprint of agriculture. In addition, China has played a key

role in promoting biotechnology through the transfer of genetically modified seeds
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designed to withstand harsh environmental conditions. For example, in Southeast Asia,
drought-resistant rice varieties developed in China have enabled farmers to maintain
stable yield levels even when water is scarce (Li and Zhang, 2021). These biotechnology
solutions not only increase resilience to climate change, but also reduce the need for
chemical inputs such as fertilizers and pesticides, thereby reducing the environmental
impact of agricultural activities. By sharing its expertise in agri-technology solutions,
China is contributing to the long-term sustainability and productivity of agricultural
systems in developing countries, ensuring that they are able to meet the growing food

needs of their populations while conserving natural resources.

China's agricultural technology export growth (2019-2023
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Fig. 3.7. Growth of Chinese Agri-Tech Exports (2019-2023)

Source: systematized by the author

As depicted in Figure 3.7, the growth of China's agricultural technology exports
from 2019 to 2023 specifically centers on three key technologies: drone technology,
irrigation systems, and smart agricultural tools. Exports of drone technology show a

significant growth trend during this time period. in 2019, exports of drone technology
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amounted to approximately $5,000 million, while by 2023, this figure surges to more than
$35,000 million, demonstrating China's rapid growth in the field of drone technology and
its high level of acceptance in the international marketplace. Exports of irrigation systems
also show steady growth. It grows from about USD 3,000 million in 2019 to about USD
12,000 million in 2023, reflecting China's innovations in efficient water-saving irrigation
technologies and rising international competitiveness. The export value of smart
agricultural tools, though relatively low, also shows a year-on-year growth trend. It grows
from about US$2,000 million in 2019 to about US$9,000 million in 2023, indicating that
China's technological advancement and market expansion in the field of intelligent
agricultural equipment are gradually bearing fruit.

In summary, China's agricultural transformation is moving towards scientific and
technological innovation, sustainable development, modernized operations, financial
support and industrial upgrading. By deepening reform and driving innovation, Chinese
agriculture 1s expected to achieve high-quality development, improve international
competitiveness, guarantee national food security while promoting sustainable

agricultural development.

3.3. Strategy of Chinese Agricultural Internationalization to Promote Sustainable
Development and Food Security

Developing the internationalization of agriculture is necessary for China in many
ways; it is not only an inevitable choice for upgrading the level of agricultural
modernization, enhancing the overall competitiveness of the country's economy and
guaranteeing food security, but also a key for promoting the income of farmers and the
sustainable development of agriculture strategy.

The 'going out' strategy in agriculture represents a crucial pathway for China's
agricultural sector to expand internationally. By adopting this approach, China's
agriculture actively engages with the global economic framework, facilitating the flow of

technology, capital, and resources. The execution of this strategy signifies the transition
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of China's agriculture from a conventional production model to a more modern and
globally-oriented one. Through involvement in global agricultural governance and the
establishment of cross-border agricultural value chains, China's agriculture has
progressively evolved from merely 'going out' to effectively 'integrating in.' This shift
achieves a two-way dynamic, transitioning from resource reliance to technology
exportation and from product trading to participating in rule formulation.

The Table 3.4 shows the background of the formulation of China's agricultural
"going out" strategy is mainly based on the joint drive of multiple factors at home and
abroad, reflecting China's strategic considerations on national food security, optimal
resource allocation, economic structure adjustment and international cooperation in the
context of globalization.

The implementation mechanism of China's ‘going global’ strategy in agriculture is
a multi-dimensional systematic project, the core of which is to promote the international
development of agriculture through various means. This mechanism covers foreign direct
investment (FDI), bilateral agreements, support for agricultural enterprises, technology
transfer, infrastructure construction, finance and policy incentives, and other aspects.
Based on relevant policy documents and practical cases, its implementation mechanism
can be summarized into the following six core modules (Table 3.5).

The execution of China's "going global" strategy in agriculture aims to enhance the
international competitiveness and influence of China's agriculture through multilateral
cooperation, technology transfer, investment and other means, and advance the rational
distribution and sustainable utilization of global agricultural resources. Carrying out this
strategy not only contributes to safeguarding China's food security, but also contributes
positively to global agricultural development and food security [126]. In the global
agricultural governance system, multilateral institutions, national strategies and market
forces form a complex network. China's agricultural ‘going global’ strategy and
cooperation with international organizations have further promoted the improvement and

development of global agricultural governance.
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Table 3.4
Key drivers of the ‘going out’ strategy

Factor Analysis and description
Scarcity of cultivable land and water resources:The per capita arable land area is
. less than 40% of the global average, water resources are unevenly distributed,
Domestic . 2. . .
NES— pollution is aggravated, and the traditional agricultural model cannot meet domestic
constraints and needs
. Environmental pressure: Long-term reliance on fertilizers and pesticides has led to
sustainable : . Lo .
soil degradation and ecological imbalance, and green agricultural technology needs
development
i to be explored.

Rising labor costs: Urbanization accelerates the outflow of rural labor, and
agricultural production costs increase, requiring industrial upgrading and overseas
expansion.

Strategic needs

Upgrading consumption structure: The growth of residents' income has led to an
increase in demand for high-end agricultural products, such as soybeans, corn and
other bulk agricultural products, which have a high degree of import dependence.

to ensure Reducing supply chain risks: The instability of the global grain market and its
national food | influence of trade protectionism have intensified, and supply chain risks need to be
security dispersed through overseas layout.
Reconstruction of the global supply chain: Invest in the entire overseas agricultural
industry chain, including planting, processing, warehousing and logistics, to
enhance international market influence.
Competitive challenges after joining the WTO: China's agriculture faces the impact
of agricultural subsidies from developed countries, and seeks breakthroughs
Economic through overseas investment.
globalization | Support for the "Belt and Road" initiative: Agricultural cooperation is a key
and policy direction, promoting technology exports and demonstration farm construction, and
promotion strengthening international cooperation.

Demand for capital and capacity output: Domestic agricultural technology and
financial strength are enhanced, and enterprises are encouraged to optimize
resource allocation through overseas investment.

Response to
changes in the

Global land resource competition: Japan, South Korea and the Gulf countries have
already laid out overseas farmland leasing in advance, and China needs to speed up
the pursuit of high-quality agricultural resources.

Technical standards and rule formulation: Take an active part in agricultural

1ntemat10nal negotiations of FAO and WTO to advance the development of international trade
agricultural . T
A —— rules in a fair dlrectlog. ‘
South-South cooperation and soft power enhancement: Strengthen economic and
trade ties with developing countries through agricultural assistance and technical
support.
Supporting Demand for industrial upgrading: Promote the transformation of agriculture from
strategies for | traditional models to high-value-added industrial chains, and enhance seed research
domestic and development and branding.
agricultural Construction of a dual circulation pattern: Overseas agricultural investment can not
transformation | only guarantee domestic food supply, but also promote the export of agricultural
and upgrading | machinery, fertilizers and other industries, forming a complementary development

model.

Source: systematized by the author
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Table 3.5

Mechanism for implementing the ‘going out’ strategy in agriculture

Mechanism Description

Chinese agribusinesses invest in overseas farmlands, processing plants, and
distribution networks, particularly in Africa, Southeast Asia, and Latin
America.

Trade agreements and partnerships with foreign governments facilitate
agricultural cooperation, market access, and resource sharing.

Foreign Direct
Investment (FDI)

Bilateral Agreements

Support for The Chinese government promotes and finances "dragon head enterprises,"
Agribusinesses leading firms that integrate production, processing, and trade.
Introduction of advanced agricultural technology, mechanization, and modern
Technology Transfer . . . oL
farming techniques to increase productivity in overseas markets.
Infrastructure Investment in roads, irrigation, and storage facilities abroad to support
Development agricultural operations and enhance supply chain efficiency.
Financial and Policy | Preferential loans, subsidies, and tax benefits provided to enterprises
Incentives expanding agricultural operations overseas.

Human Resource and | Establishment of training centers and knowledge-sharing platforms to develop
Training Programs | local talent and improve farming expertise.

Source: systematized by the author

For example, China's cooperation with the FAO has not only promoted the exchange
and promotion of agricultural technology, but also strengthened coordination and
cooperation in global agricultural governance. Furthermore, China's agricultural
investment and collaborative initiatives in the nations along the Belt and Road have also
provided strong support for local agricultural development and food security. Through
these initiatives, China's agricultural 'going global' strategy is becoming more significant
within the global agricultural governance framework, offering Chinese insights and
solutions to promote global food security and sustainable agricultural development [31].

The internationalization of agriculture is an important driving force for the
modernization of Chinese agriculture. Chinese agriculture is facing problems such as
relatively backward technology, production efficiency to be improved, and increasing
resource and environmental constraints. Through the internationalization of agriculture,
China can import advanced agricultural technology and management practices from other
countries, facilitating innovation in agricultural science and technology as well as

industrial transformation. For example, the introduction of intelligent agricultural
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technology, gene improvement technology and Precision agricultural technology is
capable of significantly enhancing the efficiency of agricultural production and the quality
of agricultural products. Meanwhile internationalization can also promote the extension
of the agricultural industry chain and the transformation from primary agricultural
production to deep processing, branding and high value-added products, thereby
facilitating the high-quality development of the agricultural economy. For example, the
Netherlands has become a global agricultural powerhouse through scientific and
technological leadership and institutional innovation, and its experience is worthy of
China's reference.

The internationalization of agriculture helps to boost the international
competitiveness of Chinese agriculture. In the context of globalization, competition in the
agricultural market has become increasingly fierce. As a major agricultural country, the
total value of imported and exported agricultural goods makes up a relatively small
percentage of agricultural output, with an inconsistent level of internationalization. By
engaging actively in international collaboration and division of labor, China can improve
the allocation of agricultural resources and expand the global market presence of its
agricultural products. Additionally, by driving supply-side structural reforms in
agriculture, China can prioritize eco-friendly growth and strengthen its capacity for
sustainable development [37]. For example, Via the "One Belt, One Road" initiative,
China's agricultural cooperation with the countries along the route has not merely
expanded the international market for agricultural products, but also facilitated the
exchange and sharing of agricultural technology and experience, and enhanced China's
agricultural position in the global industrial chain.

The internationalization of agriculture can help attract foreign investment and
optimize resource allocation. Via the "One Belt, One Road" initiative, China's agricultural
cooperation with the countries along the route has not merely expanded the international
market for agricultural products, but also facilitated the exchange and sharing of

agricultural technology and experience, and enhanced China's agricultural position in the
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global industrial chain. The main reason is that China's agricultural business environment
has not yet been brought into line with international standards, and there is a lack of
autonomous enterprises and a standardized market environment. By creating an
internationalized agricultural business environment and attracting foreign direct
investment, It is feasible to optimize the allocation of resources and boost the
internationalization of the agricultural economy [149].

The internationalization of agriculture is conducive to coping with the problem of
"too many people, too little land" in rural areas. Although China's rural areas are faced
with the dilemma of "too many people, too little land", through the strategy of agricultural
internationalization. It is capable of drawing upon the experience of nations like the
Netherlands and Japan to advance the industrialization and internationalization of
agriculture. Additionally, via the Belt and Road Initiative, China can collaborate on
agriculture with countries along the route, integrate resources and enhance the
comprehensive agricultural production capacity [111].

The internationalization of agriculture can promote farmers' income and rural
economic development. By expanding the export of agricultural products and enhancing
the added value of agricultural products, the internationalization of agriculture has
broadened the channels for farmers to increase their incomes. Simultaneously, through the
introduction of advanced international agricultural technology and management
experience, it promotes the industrialization of agriculture and helps to alleviate the
problem of slow growth in farmers' incomes.

The internationalization of agriculture is an important way to guarantee national
food security. China is a vast country with a considerable population, and food security
has all along been a significant foundation for national security. Through the
internationalization of agriculture, China can make better use of international resources,
optimize the sources of food imports and enhance the stability of food supply. For example,
China currently imports soybeans mainly from Brazil, the United States, Argentina and

other countries, and in the future, it can further expand its import channels, increase
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imports from Russia, Ukraine and other countries, and reduce its dependence on South
America and the United States. Simultaneously, participation in international agricultural
cooperation will also help enhance China's influence in global food governance and create
a favorable international environment for guaranteeing national food security. Since 1979,
China's hybrid rice technology has been introduced and cultivated in numerous countries
and regions across Asia, Africa, and the Americas. Each year, it is planted on
approximately 8 million hectares, yielding an average of about 2 tons per hectare more
than local high-quality varieties. Chinese researchers have visited countries such as India,
Pakistan, Vietnam, Myanmar, and Bangladesh to offer guidance and consultations.
Furthermore, by means of international training programs, China has cultivated more than
14,000 experts and technicians specializing in hybrid rice from over 80 developing
countries.

At present, the experience of foreign agricultural internationalization can be broadly
divided into the following models:

1. The export-oriented model of excess resources represented by the United States.
The United States has a highly developed agricultural system, and its agricultural
internationalization service system is relatively complete. The United States expands its
agricultural production capacity to the international market and strengthens its ability to
allocate global agricultural resources through foreign aid, foreign agricultural investment,
agricultural science and technology cooperation and participation in global agricultural
organizations [11]. The United States agricultural resources, excess production capacity,
with the production of grains, cotton, soybeans and other agricultural products of arable
land resource advantages, choose labor-saving technology route, the development of
grains, cotton, soybeans and other production projects with comparative advantages,
through the development of "bilateral agreements, long-term agreements, processing and
re-export programs, export promotion programs" to promote Grain, cotton, soybean
exports, grain exports accounted for about 40% of the total production, accounting for

about 20% of the international market volume of grain trading, cotton exports accounted
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for more than 50% of the total production, accounting for 25% of the international market
volume of cotton trading, soybean exports accounted for about 40% of the total production,
accounting for about 70% of the international market volume of soybean trading. The
United States focuses on agricultural diplomacy, enhancing its information-gathering
function and promoting international cooperation in agriculture by setting up agricultural
counselors and dispatching technical officials.

2. The agro-industrial integration model represented by Japan. Japan has realized
the in-depth integration of agriculture and the agricultural product processing industry
through the agro-industrial integration model. The commodity rate of agricultural
products in Japan is as high as more than 95%, and the technology of food processing and
deep processing of rice is at the leading level in the world. This model forward to
undertake agricultural production, backward connection of agriculture-related services,
through the deepening of the transformation and development of traditional agriculture to
stimulate new vitality. Japan has built a model combining "industry, academia, research
and enterprise", forming a structure in which the industry guarantees the quality of raw
materials, the academia innovates scientific research results, the research community
develops new products, and the enterprise community produces and sells the products,
and carries out differentiated research and development and sales of agricultural products
in a market-oriented manner, which facilitates the implementation of technological
advancements and the conversion of research outcomes into practical applications [211].

3. The Netherlands is the representative of the outward-oriented model of resource
conversion. The Netherlands, which is short of arable land and poor in resources, has
capitalized on its strengths and avoided its shortcomings by giving full play to its
technological advantages and vigorously developing its livestock and agricultural product
processing industries for export through the procurement of cheap feedstuffs from all over
the world [124]. Dutch agriculture is called "factory farming", 60% of the final products
are sold abroad, 2/3 of which are processed. Secondly, the Dutch agricultural production

is highly specialized and market-oriented, and its agricultural exports rank second in the
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world after the United States. The Netherlands ranks first in the world in the export of
flowers, fruits and vegetables, third in the world in the export of dairy products, third in
the world in the export of animal and vegetable oils, and fourth in the world in the export
of meat. In addition, the net agricultural exports of the Netherlands amount to more than
30 billion US dollars annually, and its greenhouse vegetables account for three-quarters
of the total vegetable production, with 86% of the production going to the rest of the world.
The export-oriented agriculture of the Netherlands is marked by value-added exports of
processed agricultural goods. It involves a considerable number of imports of primary
agricultural products for food processing and a significant amount of exports of high-
value-added processed food items.

4. Israel represents a complementary model of insufficient resources. After the
founding of the state of Israel had pursued the realization of self-sufficiency in agricultural
and sideline products, but due to the constraints of natural conditions such as little arable
land, infertile land and serious water shortage, food and other agricultural and sideline
products have been imported in large quantities for a long period of time. after the 1970s,
Israel has adjusted its agricultural policy, allocated agricultural resources according to its
own natural conditions and resource endowment, and vigorously developed agricultural
products with comparative advantages such as fruits, vegetables, flowers and other high-
income Products. Through the export of these advantageous products, foreign exchange
is earned and used to import agricultural products such as grains and sugar, thus realizing
the efficient and sustainable development of agriculture [228].

The strategy of China's agricultural internationalization should take full account of
China's national conditions and should not be simply copied from foreign models. The
key parameters of such a strategy are highlighted in the Fig 3.8.

According to China's specific situation, China's agricultural internationalization
should follow five objectives:

1. Ensuring of food security — to secure stable food supply chains through the

diversified sourcing.
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2. Promoting of sustainable agriculture — to develop eco-friendly and climate-
resilient agricultural practices.

3. Strengthening of international trade and investment — to expand overseas
agricultural cooperation and exports.

4. Enhancing of agricultural technological transfer — to share expertise with
developing countries. Supporting of rural development and poverty alleviation — to create
economic opportunities in partner countries.

The internationalization of Chinese agriculture must be balanced with food security
to ensure that the problem of feeding the 1.4 billion people is solved. Although the
allocation of agricultural resources is based on the principle of comparative advantage, it
must be based on self-reliance and ensure the self-sufficiency of basic food rations. For
example, by promoting high-yielding crop varieties and efficient agricultural technologies,
China had significantly increased food production and ensured self-sufficiency in basic
food rations.

The internationalization of agriculture should not only achieve the goal of a
substantial increase in the production of agricultural products, but also the strategic goal
of sustainable agricultural development and economic growth. We established the concept
of sustainable development, set up an indicator system for sustainable development, and
conduct a comprehensive assessment of the current situation and issues regarding
sustainable development in agriculture. The notion of sustainable agricultural
development has been extensively spread worldwide. However, because of the varying
national circumstances and strengths of each country, there exist disparities in the
comprehension of the concept of sustainable development. In developed countries,
agriculture has been modernized, the agricultural economy is at a higher level, production
capacity is stronger, and the function of agriculture has been expanded from the
production of agricultural products to the beautification of the environment, health and
nutrition, and food production is based on the goal of quality, with emphasis on the safety

of food. Therefore, the sustainable development of agriculture in developed countries
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places greater emphasis on reducing resource consumption and protecting the
internationalized environment.

The internationalization of Chinese agriculture should be carried out in accordance
with the law of value, the law of supply and demand and the law of competition, in close
conjunction with China's market and resource advantages, utilizing the international
market and international resources, overcoming the backwardness of China's
infrastructure, introducing advanced technology from abroad, Strengthening the
comprehensive production capacity of agriculture and facilitating the upgrading and
substitution of products, improving labor productivity, land productivity and product
conversion rates, and increasing farmers' incomes.

The principle of "gradualism" in the promotion of agricultural internationalization
should be maintained. As a large developing country undergoing institutional change and
economic transformation, the pace of internationalization agriculture and opening up of
can only be carried out in a planned and phased manner. By gradually expanding the
opening-up, pilot projects will be carried out in some regions before being gradually
extended to the whole country, to ensure the stable advancement of agricultural
internationalization.

The Government ought to assume a significant role in the agricultural
internationalization process by anticipating market trends, disseminating market supply
and demand information, formulating and implementing policies and regulations on
agricultural internationalization, and effectively guiding and regulating agricultural
internationalization.

One of the major goals pursued by the internationalization of agriculture is to
gradually improve the economic and social status of farmers and to narrow the income
gap between urban and rural areas. In recent years, China's urban-rural income gap has
tended to widen. In 2024, the per capita net income of rural residents amounted to RMB
16,740, though a detailed breakdown for cash income was not available. Nonetheless, the

total income saw a year-on-year increase of 6.6%, reflecting a real growth rate of 6.3%.
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Meanwhile, the per capita disposable income of urban residents nationwide in 2024 was
RMB 41,183, representing a year-on-year rise of 4.5% (with an actual growth rate of
4.2%). The urban-to-rural income ratio in China for 2024 stood at 2.46:1, marking a
decrease compared to the ratio in 2023. It is evident that the task of internationalizing
China's agricultural economy remains arduous, yet the urban-rural income gap has shown
improvement.

The process of agricultural internationalization cannot be separated from the
cooperation and synergy of all parties, with government, enterprise and technology
cooperation being the three key driving factors. China's agricultural internationalization
strategy has formed a model of international cooperation in agriculture with Chinese
characteristics through multi-level cooperation among government, enterprises and
technology. The government plays a leading role in policy formulation and resource
allocation, enterprises are the providers of capital and technology, and technical
cooperation provides technical guarantee for agricultural internationalization. These three
are interdependent and jointly promote the internationalization of Chinese agriculture.

1. Government-led. The government plays an irreplaceable role in promoting the
internationalization of agriculture, which is manifested in the following aspects:

a. Policy formulation and strategic planning. Governments need to formulate policy
frameworks and development strategies for the internationalization of agriculture, which
should take into account the needs of the international market and the realities of Chinese
agriculture. Through policy support, the government can provide agribusinesses with a
roadmap for internationalization, such as promoting agricultural exports, simplifying
trade procedures, and improving the investment environment.

b. Financial support and risk management. The financial assistance offered by the
Government to agricultural enterprises, including tax exemptions, subsidy policies and
export tax rebates, provides capital security for enterprises to expand into international
markets. Furthermore, the government is also capable of lowering the potential risks for

enterprises in overseas investment through risk compensation mechanisms to increase the
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attractiveness of investment.

c. International cooperation platforms and diplomatic support. The Government
actively promotes the expansion of Chinese agribusiness in international markets through
diplomatic channels and international organizations. By signing multilateral or bilateral
agricultural agreements, the government is able to provide a more stable environment for
international cooperation for Chinese agribusinesses and enhance the diversity and depth
of agricultural cooperation through participation in global agricultural cooperation
platforms.

2. Enterprise investment. As the implementation main body of agricultural
internationalization, the investment behavior of enterprises is crucial to promoting
international cooperation in agriculture, which is reflected in the following key areas:

a. Capital investment and overseas project construction. Agribusinesses promote
overseas projects through capital investment, such as the establishment of farms and
processing facilities, which provide the necessary conditions for realizing the integration
of global agricultural supply chains. Corporate investment can help expand the
international market share of Chinese agriculture and boost the international
competitiveness of domestic agricultural products.

b. Technological innovation and productivity enhancement. Enterprises not only
provide financial support, but also increase the efficiency of agricultural production by
means of technological innovation. Technological innovations, such as smart agriculture,
precision agriculture and gene-editing technologies, not only help enterprises to improve
their own competitiveness, but also contribute to the improvement of agricultural
productivity in international partner countries.

c. Market Expansion and Branding. Enterprises invest in building brand images in
international markets, not only by exporting agricultural products, but also through
conducting marketing activities to increase the added value of their products. Brand
building by enterprises helps to expand market share and promote the visibility and

influence of Chinese agriculture in the global market.
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d. Transnational cooperation and resource integration. Agricultural enterprises
establish strategic alliances with partners in other countries to share technology, capital
and resources. Through transnational cooperation, enterprises are able to integrate global
resources, strengthen the global competitiveness of the agricultural industry chain and lay
a solid foundation for the internationalization of agriculture.

3. Technical cooperation. Technical cooperation is a key support in the
internationalization of agriculture, which not only enhances the international
competitiveness of domestic agricultural enterprises, but also promotes the technological
progress of global agriculture. This is reflected in the following aspects:

a. Technology export and knowledge transfer. Through technical cooperation,
agricultural enterprises can transfer domestic advanced agricultural technologies to other
countries and introduce advanced technologies from cooperating countries. This two-way
technology exchange can improve the agricultural production efficiency of the
cooperating countries and help Chinese agribusinesses to enhance their technological
advantages.

b. Agricultural infrastructure development. Technical cooperation can help
cooperating countries to improve their agricultural infrastructure, such as irrigation
systems and the construction of farmland, etc., whose development supplies material
support for enhancing agricultural productivity and drives the advancement of agricultural
modernization.

c. Talent training and technology exchanges. Through dispatching technical
personnel, organizing training programs and establishing international technical
cooperation platforms, technical cooperation not only helps the cooperating countries to
improve their agricultural technology level, but also cultivates professional talents who
can adapt to the international market for China's agricultural enterprises, and promotes the
sharing of global agricultural technology.

d. Promotion of sustainable development technologies: As global attention to the

issue of sustainable agricultural development increases, technical cooperation is of great
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importance in the promotion of green agricultural technologies. By promoting the
diffusion of technologies that conserve water, energy and reduce the use of chemical
fertilizers and pesticides, technical cooperation can help global agriculture to achieve
environmentally friendly development goals.

In the process of China's agricultural internationalization, government-led efforts,
enterprise investment and technical cooperation all have their distinct and significant roles.
The government provides strategic protection for agricultural internationalization through
policy support and the construction of international cooperation platforms; enterprises
promote the development of the agricultural industry globally through capital investment,
technological innovation and market expansion; and Technical cooperation offers
technical assistance for the sustainable development of global agriculture through
knowledge transfer and infrastructure construction. The close collaboration among the
three forms a multidimensional synergistic model of agricultural internationalization,
which promotes China's agriculture to take its place in the global market, and
Simultaneously facilitates the realization of global food security and sustainable
development goals.

In accordance with abovementioned five goals of Chinese agricultural policy, the
following strategic pillars could be distinguished:

I. Agricultural Trade Expansion.

II. Overseas Agricultural Investment

III. Agricultural Technology Transfer & Innovation

IV. Infrastructure & Logistics Development

V. Policy Coordination & International Cooperation

The set of actions within these pillars are highlighted in Figure 3.8. However, the
main attention should be paid to international cooperation for sustainable agriculture:
transnational cooperation, technological innovation and standardization for sustainable
development in global agriculture

Against the backdrop of growing global concern for agricultural sustainability,
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promoting cooperation on sustainable agriculture has become a key way to address global
food security and environmental issues. China, being a major agricultural nation, is
actively taking part in and promoting the internationalization of agriculture and advancing
the sustainable development of global agriculture through its core model.

Potential case in the frame of this strategy is establishment of transnational
agricultural cooperation parks. As an effective platform for promoting international
agricultural cooperation, technology transfer and industry chain integration, transnational
agricultural cooperation parks have become an important way to promote agricultural
modernization and efficiency. Specifically, transnational agricultural cooperation parks
have the potential to make contributions in the following aspects:

— Complementarity of resources and exchange of advantages: Through the
establishment of transnational cooperation parks, different countries can cooperate on the
basis of their respective resource endowments and technological advantages. Such
cooperation enables the optimization of the allocation of agricultural resources, especially
in countries where agricultural technology is relatively backward, so that they can obtain
technical support from advanced countries, thus enhancing the productive capacity and
competitiveness of local agriculture.

— Synergistic development of the industrial chain: Transnational cooperation parks
can realize the scale and modernization of agricultural production. Through resource
integration, agricultural enterprises can reduce production costs and enhance the
efficiency of agricultural production and logistics, while avoiding the waste of resources.
In addition, transnational cooperation promotes the integration of agricultural production
models from different regions.

— Promoting the application of green agricultural technologies: The Cooperative
Park offers a platform for the advancement of green agricultural technologies, like
precision agriculture technologies and soil protection technologies. The utilization of
these technologies not only enhances the efficiency of agricultural production, but also

lowers the consumption of resources and mitigates environmental pollution during
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agricultural production, thus facilitating the sustainable development of agriculture.

— Policy coordination and win-win cooperation: The construction of transnational
agricultural cooperation parks cannot be separated from government support and policy
guarantee. Policy coordination among governments can provide a stable policy
environment for the operation of transnational agricultural cooperation parks and ensure
the balance of interests and the sustainable development of all parties involved.

The internationalization of green agricultural standards is a necessary measure to
achieve sustainable development in global agriculture. Through the establishment of
globally harmonized green agricultural standards, it is possible to ensure that agricultural
production is carried out in an environmentally friendly and resource-efficient manner.

Globally harmonized green agricultural standards not only promote cooperation
among countries in the agricultural sector, but also provide agricultural producers with
clear guidelines on environmental protection and sustainability. These standards cover all
aspects of production, processing and distribution, ensuring that the global agricultural
chain follows green principles while enhancing production efficiency [225].

An internationalized green agricultural certification system can help to increase the
market value of agricultural products. Through certification, agricultural products can
demonstrate to consumers that their production processes meet environmental standards,
which not only enhances market competitiveness but also encourages farmers and
producers to adopt green production techniques.

Countries can accelerate the diffusion and application of green agricultural
technologies through technology cooperation and sharing. International cooperation
projects and technology exchange platforms provide support for green technologies in
different countries, enabling their agriculture to realize a green transformation on a global
scale.

Promoting the internationalization of green agricultural standards goes beyond the
dissemination of technology and includes coordination and support at the policy level.

Governments can promote sustainable development in the global agricultural sector by
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entering into international agreements to jointly develop and implement green agricultural
standards on a global scale.

Although, South-South cooperation is an effective means of cooperation among
developing countries in agriculture and related areas. By promoting South-South
cooperation and strengthening cooperation with other developing countries, China is
committed to enhancing global agricultural productivity and resource utilization
efficiency. Specific pathways for South-South cooperation include:

1. Sharing of technology and experience. The core of South-South cooperation lies
in the exchange of technology and experience, especially in the area of agriculture. China
has exported advanced agricultural technology and experience to other developing
countries in the form of foreign aid, agricultural technical cooperation and agricultural
training, helping those countries to enhance agricultural productivity and sustainability.

2. Jointly addressing climate change and environmental challenges. Climate change
has become an important challenge to global agricultural production, and South-South
cooperation can help developing countries to jointly address this challenge. Through joint
research and development of adaptive agricultural technologies and the promotion of
water management technologies, South-South cooperation can help to mitigate the impact
of climate change on agriculture and promote the sustainable development of global
agriculture.

3. Agricultural trade and market expansion. South-South cooperation provides
developing countries with the opportunity to jointly develop international markets. By
jointly promoting the export of agricultural products, developing countries are capable of
enhancing the international market share of agricultural products, while realizing resource
complementarity and market sharing, and enhancing the stability of the global agricultural
market.

4. Promoting agricultural infrastructure development and investment. South-South
cooperation is not limited to technology transfer, but also includes financial and

infrastructure support. Through outward foreign direct investment (FDI) and other
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avenues, China has offered financial assistance for the building of agricultural
infrastructure in other developing nations. promoting the optimization of global
agricultural production and supply chains.

The modalities of international cooperation on sustainable agriculture are mainly
reflected in the establishment of transnational agricultural cooperation parks, the
promotion of the internationalization of green agricultural standards and the strengthening
of South-South cooperation. Through these avenues of cooperation, the sustainability of

global agriculture has been significantly enhanced.

Conclusions to chapter 3

Currently, global agriculture is facing multiple challenges such as resource
depletion, environmental pollution and climate change, Particularly, the finite character
of soil and water resources and the environmental expenses of agricultural production
have a significant influence on the long-term sustainable development of agriculture.
Global agricultural production faces changing ecological pressures and innovative
measures are needed to address these challenges. The global agricultural supply chain has
been disturbed by elements like epidemics, wars and extreme weather. Particularly in the
aspect of supply chain disruptions and logistical bottlenecks, the stability of agricultural
production and distribution has encountered great threats, further affecting global food
security.

The core of China's agricultural transformation includes agricultural science and
technology innovation, the promotion of sustainable development models, agricultural
financial support and rural land reform. Technological innovations, such as smart and
precision agriculture, have driven up production efficiency; Simultaneously, new models,
such as low-carbon and circular agriculture, are leading the greening of agriculture.

China's agricultural internationalization should follow the principle of self-
sufficiency in basic food rations to ensure food security; adhere to the principle of a

commodity economy to promote market-oriented development; and follow the principles
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of "gradualness" and ‘'"regulation" in the process of promoting agricultural
internationalization. In promoting the internationalization of agriculture, it is necessary to
follow the principles of "gradualism" and "regulation" to ensure the sustainable
implementation of measures.

By promoting the internationalization of agriculture, China aims to narrow the
income gap between urban and rural areas and promote the urbanization of the rural
population, further attain sustainable development in agriculture. Simultaneously, in
promoting the internationalization of agriculture, it is of great significance to safeguard
natural resources and the environment in order to guarantee global food security and food
self-sufficiency. The successful realization of agricultural internationalization relies on
several conditions, among which is the degree of openness of China's market. the structure
of dominant commodities, and the regional pattern of agricultural internationalization.
Market access, the internationalization of agricultural business methods and the
internationalization of technology and capital are all key factors driving the process of
agricultural internationalization. China's cooperation model for the internationalization of
agriculture emphasizes the multidimensional synergy of government-led, enterprise
investment and technical cooperation. Through multidimensional collaboration, it not
only enhances the capacity of agricultural production, but also boosts the exchange and
development of agricultural science and technology, and promotes the deepening of global
agricultural cooperation. China has promoted international cooperation on sustainable
agriculture through the establishment of transnational agricultural cooperation parks, the
internationalization of green agricultural standards and the strengthening of South-South
cooperation. This model not only promotes the application of green technologies, but also
provides technical support and resource sharing for developing countries, enhancing the
sustainability of global agriculture.

The results of the Chapter 3 are summarized in author’s papers: [68-70, 74].
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CONCLUSIONS

Current research provides a systematic survey of China's agricultural
internationalization strategy, emphasizing its dual objectives of ensuring global food
supply and embracing sustainable development. It offers a detailed exploration of how
China addresses domestic food security challenges through internationalization, while
also making significant contributions towards global goals such as the United Nations
2030 Agenda for Sustainable Development. The research uniquely frames China's
agricultural policy as a key solution to pressing global challenges, including population
growth, climate change, and food resource shortages.

The following conclusions can be derived from the research results:

1. Global agricultural development and sustainability are shaped by evolving
strategies and practices intended to tackle challenges such as climate change, population
growth, resource exhaustion, and ecological equilibrium. The ontology of agriculture
highlights its integration within socio-ecological systems, progressing through phases
from primitive to contemporary agriculture. Sustainable practices focus on optimizing
resource use, enhancing efficiency, and maintaining environmental health, while
balancing economic viability and social equity. Internationalization of agriculture,
supported by trade, investment, and cooperation theories, promotes technological
diffusion, resource optimization, and global collaboration, though it also introduces
challenges like dependency and unequal access, emphasizing the need for inclusive global
governance to ensure food security and sustainability.

2. Theoretical models of agricultural progress and internationalization emphasize
the dual goals of increasing agricultural productivity and ensuring sustainability. Key
dimensions include technological innovation, resource efficiency, ecological protection,
economic optimization, and supportive policies. Foundational theories, such as Malthus's
population-food balance and Boserup's agricultural intensification, highlight the interplay
between population growth and technological advancement, as seen in historical cases

like the Green Revolution. Modern globalization drives agricultural progress through
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trade, technology transfer, investments, and global policy coordination, while theoretical
frameworks like comparative advantage, global value chains, and food sovereignty offer
diverse approaches to internationalized agricultural systems.

3. The evolution of agricultural development strategies reflects a transition from
subsistence-based systems during the pre-industrial period to more complex, globalized
approaches aimed at ensuring food security amid environmental and societal challenges.
Key stages include the Industrial Revolution, which introduced mechanization and
monoculture policies; the Green Revolution, focusing on technological innovations like
high-yield crops and irrigation systems; and sustainable intensification, which prioritizes
productivity with environmental balance. Incorporating agriculture into global
frameworks, like the Sustainable Development Goals, highlights the importance of
ecological sustainability, poverty reduction, and global partnerships. The strategies
adopted by major players such as the United States, European Union, Japan, and China
demonstrate diverse approaches, emphasizing technological innovation, trade policies,
and regional cooperation to address food security and support sustainable development
globally.

4. The analysis of Chinese agricultural development highlights significant regional
disparities, primarily revealed through a detailed cluster analysis of provinces based on
economic, demographic, and agricultural output indicators. Using hierarchical clustering
and the Ward’s linkage method, the study identified distinct patterns of agricultural and
economic activity across five major clusters of provinces. These clusters range from
highly developed urban trade centers like Guangdong and Shanghai, characterized by low
agrarian output, to agriculture-dominant regions such as Heilongjiang and Henan,
recognized for their substantial contribution to national food production. This clustering
underscores the importance of regional specialization and structural optimization in
addressing the diverse agricultural challenges and opportunities across China.

5. The People's Republic of China has played a crucial role in the global agricultural

development by advancing sustainable practices and promoting international trade. With
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a focus on structural optimization, increased production efficiency, and integration into
the global agricultural system, China has played a vital part in guaranteeing food security
through the import and export of essential goods, including corn, soybeans, and
aquaculture products. The country's agricultural trade strategy, underpinned by theories
like comparative advantage and trade liberalization, emphasizes diversification,
technological innovation, and policy support. Furthermore, China has established strong
partnerships with major agricultural suppliers, including Ukraine, which provides
essential commodities and plays a critical role in sustaining China's food supply chain.
Through initiatives such as precision agriculture and ecological farming, China aims to
modernize its agriculture while addressing global challenges related to resource
constraints, trade volatility, and environmental sustainability.

6. China has become a crucial actor in the international transfer of agricultural
capital, employing strategies like foreign direct investment (FDI), technology exports,
trade networking, and public-private partnerships to enhance global agricultural
production and infrastructure. Through initiatives like the Belt and Road, China has
supported sustainable development, food security, and modernization in regions such as
Africa, Southeast Asia, and Latin America, while also addressing challenges like market
risks, cultural adaptation, and environmental sustainability. China's engagement spans
land leasing, partnerships with multinational corporations, and exporting technologies like
hybrid rice and smart irrigation systems, boosting agricultural capacity and fostering
global cooperation.

7. Agricultural development faces global challenges, including population growth,
resource scarcity, climate change, soil degradation, and water scarcity, which strain food
production and sustainability. These challenges require innovative solutions such as
precision agriculture, biotechnology, efficient irrigation systems, and international
cooperation to enhance productivity and resilience. Disparities in soil health, access to
modern technologies, and infrastructure between regions further emphasize the need for

sustainable practices and collaboration. Countries like the U.S., EU, Israel, and Brazil
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have adopted strategies such as precision agriculture, organic farming, and low-carbon
initiatives to address these issues, while global agricultural supply chains face
vulnerabilities from epidemics, conflicts, and extreme weather events.

8. Agricultural transformation of China focuses on five key areas aimed at
modernizing and globalizing the sector. First, advancements in science, technology, and
innovation are being employed to boost productivity and efficiency. Second, sustainable
agricultural development is promoted through eco-agriculture, circular agriculture, and
low-carbon practices that reduce environmental impact and conserve resources. Third,
financial support mechanisms, including agricultural insurance, credit, and industrial
funds, are being strengthened to facilitate agricultural modernization and
internationalization. Fourth, reforms in rural land and business models are enhancing land
use and production efficiency. Lastly, upgrading the agricultural industry chain is a priority,
focusing on deep processing of products, brand cultivation, export standard convergence,
and cross-border e-commerce development to increase value-added output and global
competitiveness.

9. China's strategy of agricultural internationalization is a multifaceted approach
aimed at ensuring food security, promoting sustainable agriculture, boosting international
trade and investment, advancing technological transfer, and supporting rural development
globally. Guided by principles of government leadership, enterprise investment, and
technical cooperation, the strategy involves policy planning, infrastructure development,
and international diplomacy. It is implemented through five strategic pillars: expanding
agricultural trade to diversify import sources and strengthen trade agreements; investing
in overseas agricultural zones, particularly in Africa, Latin America, and Southeast Asia;
promoting agricultural technology transfer and innovation through joint research and
smart farming; enhancing logistics and infrastructure to reduce post-harvest losses and
modernize rural areas; and coordinating international policies by aligning with global
institutions like the FAO and the Belt and Road Initiative. This integrated approach

positions China as a key player in shaping global agricultural development.
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ANNEXES
Annex A

A B C D E F G H | J K
Output of major forestry products
Indicators 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Wood
production 8233 72000 7776/ 8398  8811| 10046 10257 11589 12210/ 12701
(10,000 cubic
meters)
Rubber

. 840171| 816103 815918 817366| 824093 809859 826348 871600/ 861675 897323
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Oil-tea seed
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=== Wood production (10,000 cubic meters) === Rubber production (tons) e Oil-tea seed production (tons)
A B C D E F G H J K
Output of major crops (10,000 tons)

Indicators 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Food production 63964.83| 66060.27| 66043.51| 66160.73| 65789.22| 66384.34) 66949.15| 68284.75| 68652.77| 69540.99
Cereal production 59601.54) 61818.41| 61666.53| 61520.54| 61003.58| 61369.73| 61674.28| 63275.69| 63324.34] 64143.01
Rice production 20960.91| 21214.19| 21109.42| 21267.59| 21212.9| 20961.4| 21185.96| 21284.24| 20849.48 20660.32
‘Wheat production 12823.52| 13255.52| 13318.83| 13424.13| 13144.05| 13359.63| 13425.38| 13694.45| 13772.34] 13659.01
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Bean production 1564.52) 1512.52] 1650.66| 1841.56] 1920.27 2131.9] 2287.46] 1965.52] 2351.03 2384.1
Cotton production 629.94 590.74 534.28 565.25 610.28 588.9 591.05 573.09 598.02 561.79
0Oil production 3371.92] 3390.47| 3400.05| 3475.24] 3433.39| 3492.98 3586.4] 3613.17] 3654.21] 3863.66
Peanut production 1590.08) 1596.13] 1636.06] 1709.19 1733.2] 1751.96] 1799.27| 1830.78] 1832.95| 1923.07
Sugar production 12088.73] 11215.22] 11176.03| 11378.84] 11937.41| 12165.06) 12014.04] 11454.45| 11236.45] 11376.3
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A B C D E F G H | J K |
Indicator 2014 2015 2016] 2017] 2018] 2019] 2020 2021] 2022[ 2023
Meat production | 8817.9| 8749.52| 8628.33| 8654.43| 8624.63| 7758.78| 7748.38| 8989.99| 9328 44 974823
Pork production | 507 ¢l s645.41| 542549 5451.8| 5403.74| 425531| 4113.33| 5295.93| 5541.43| 579432
(10,000 tons)
Beefproduction | o5 25| 61680 61691 63462 644.06| 66728 67245 697.51| 71826 752.68
(10,000 tons)
Mutt ducti
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Output of major aquatic products
Indicators 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Total aquatic produg 6001.92| 6210.97| 6379.48| 644533| 6457.66] 6480.36| 6549.02| 6690.3| 686591 7116.24
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Annex B
A B C D = E G H | J K
Indicators 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Total output value of
ﬁﬁhﬁﬁﬁﬁ?@d 97822.51| 101893.52| 106478.73 109331.72| 113579.53| 123967.94| 137782.17| 147013.4| 158507.17| 156065.94
fishery
Total output value of 51851.12 54205.34| 55659.89| 58059.76| 61452.6| 66066.45| 71748.23| 78339.51| 87073.38 84438.58
agriculture
zmal output value of 4189.98| 4358.45|  4635.9| 4980.55| 5432.61| 5775.71) 5961.58|  6507.7| 7006.08| 6820.83
orestry
Total output value of 27963.39| 28649.32| 30461.17| 29361.19] 28697.4| 33064.35| 40266.67| 39910.83| 38964.6| 40652.36
animal husbandry
Egﬁzlr;’“tp“t value of 9877.54| 10339.09| 10892.92| 11577.09| 1213151 12572.4| 12775.86| 14507.27| 16116.19| 15467.98
Total output value of agriculture, forestry, Total output value of agriculture, forestry, animal
animal husbandry and fishery husbandry and fishery
100000
180000
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otal output value of agriculture B Total output value of forestry
M Total output value of agriculture, forestry, animal husbandry and fishery Total output value of animal husbandry M Total output value of fishery
Annex C
China's import and export volume of agricultural products in the same period in the past five years (USD 100 million)
Year Imports Exports
2019 1498.55 785.72
2020 1708.73 760.63
2021 2198.16 843.51
2022 2360.57 982.62
2023 2341.06 989.29
the same period .
2023 Export Import the same period growth rate
growth rate
January 77.33 -0.145 208.55 -0.015
February 67.09 0.294 176.89 0.236
March 89.21 0.166 200.45 0.15
April 82.26 0.032 200.40 0.053
May 80.93 -0.074 227.59 0.021
June 78.60 -0.063 211.63 0.042
July 81.05 -0.054 187.48 -0.102
August 81.40 -0.02 187.04 -0.079
September 83.28 0.017 179.77 -0.121
October 82.79 0.004 168.67 -0.009
November 91.35 0.04 185.57 -0.1
December 94.00 0.022 207.01 -0.069
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Annex D
A B o D E F G I J K
Output of major crops (10,000 tons)

Indicators 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Food production 63964. 83| 66060. 27| 66043.51] 66160. 73] 65789. 22| 66384. 34| 66949. 15| 68284. 75| 68652. 77| 69540. 99
Cereal production | 59601.54| 61818.41| 61666. 53] 61520. 54| 61003. 58] 61369. 73| 61674. 28| 63275. 69| 63324. 34| 64143.01
Rice production 20960. 91| 21214.19| 21109.42] 21267.59] 21212.9| 20961.4| 21185.96] 21284. 24| 20849. 48| 20660. 32
Wheat production 12823. 52| 13255.52| 13318.83| 13424. 13| 13144.05] 13359. 63| 13425. 38| 13694. 45| 13772. 34| 13659. 01
Corn production 24976. 44| 26499. 22| 26361. 31| 25907. 07| 25717.39| 26077.89| 26066.52| 27255. 06| 27720.3| 28884. 23
Bean production 1564. 52| 1512.52| 1650.66] 1841.56| 1920.27 2131.9| 2287.46] 1965.52| 2351.03 2384. 1
Cotton production 629. 94 590. 74 534. 28 565. 25 610. 28 588.9 591. 05 573.09 598. 02 561.79
0il production 3371.92] 3390.47| 3400.05] 3475.24| 3433.39| 3492.98 3586.4| 3613.17| 3654.21| 3863.66
Peanut production 1590. 08| 1596.13| 1636.06] 1709.19 1733.2] 1751.96] 1799.27| 1830.78| 1832.95] 1923.07
Sugar production 12088. 73| 11215.22] 11176.03] 11378.84] 11937.41] 12169. 06| 12014. 04| 11454.45| 11236.45] 11376.3

A B C D E F G
Indicators 2018]  2019]  2020[ 2021 2022[ 2023
Fruit production 25688.4| 27400.8| 28692.4| 29970.2| 31296.2| 32744.3
Vegetable production 70346.7| 72102.6| 74912.9| 77548.8| 79997.2| 82868.1
Tea production 261.04| 277.72] 293.18 316.4| 334.21| 354.11
0Oil production 3492.98| 3433.39| 3475.24| 3400.05] 3390.47| 3371.92

Qutput of major livestock products (10,000 tons

Indicator 2018 2019 2020 2021 2022 2023

Meat production 8624.63| 7758.78| 7748.38| 8989.99| 9328.44| 9748.23

Pork production (10,000 | 5403.74| 4255.31| 4113.33| 5295.93| 5541.43| 5794.32

Beef production (10,000 644.06] 667.28| 672.45| 69751 718.26| 752.68

Mutton production 475.07| 487.52] 492.31| 514.08] 524.53| 531.26

Milk production (10,000 3074.56| 3201.24| 3440.14| 3682.7| 3931.63| 4196.65

"Eg,g production (10,000 3128.28| 3308.98| 3467.76] 3408.81| 3456.38| 3562.99

Indicators 2018 2019 2020 2021 2022 2023

Wood production (10.000 8811 10046 10257 11589 12210 12701

Rubber production (tons) | 824093| 809859 826348| 871600| 861675| 897323

Oil-tea seed production 2629796 2679270| 3141620 3942376| 2946191| 3369641

Qutput of major crops (10,000 tons)
Indicators 2018 2019 2020 2021 2022 2023

Food production 65789.2| 66384.3| 66949.2| 68284.8] 68652.8 69541

|Cereal production 61003.6| 61369.7| 61674.3| 63275.7| 63324.3| 64143

Rice production 21212.9| 20961.4 21186| 21284.2| 20849.5| 20660.3

Wheat production 13144.1| 13359.6| 13425.4| 13694.5| 13772.3 13659

Corn production 25717.4| 26077.9| 26066.5| 27255.1| 27720.3| 28884.2

Bean production 1920.27| 2131.9] 2287.46| 1965.52| 2351.03| 2384.1

Cotton production 610.28 588.9] 591.05| 573.09| 598.02] 561.79

Oil production 3433.39| 3492.98| 3586.4| 3613.17| 3654.21| 3863.66

Peanut production 1733.2| 1751.96| 1799.27| 1830.78| 1832.95| 1923.07

Sugar production 11937.4| 12169.1 12014] 11454.5] 11236.5] 11376.3

Indicators 2018 2019 2020 2021 2022 2023

Total aquatic product 6457.66| 6480.36| 6549.02] 6690.3| 6865.91| 7116.24

Marine product output 3301.43| 3282.5| 3314.38| 3387.25| 3459.53| 3585.32

Artificially cultured 2031.22| 2065.33| 2135.31| 2211.14] 2275.7| 2395.6

Fish marine product 1091.48| 1060.48| 1055.41| 1054.18| 1067.4| 1083.76

Shrimp and crab marine 368.24| 366.18| 358.58| 371.63| 383.78] 395.96

Freshwater product 3156.23| 3197.87| 3234.64| 3303.05] 3406.38| 3530.92
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Annex E

Gross Out value of Agriculture,Forestry,Animal_Husbandry and Fishery and Related Indices

(100 millions Yuan)

Region 2022 2021 2020 2019 2018 2017 2016 2015 2014
Beijing 268.18 | 269.51 | 263.43 281.7 296.77 308.32 338.06 368.24 420.07
Tianjin 52144 | 50926 | 47644 | 41435 390.5 382.07 395.57 378.44 367.75
Hebei 7667.41 | 7018.67 | 674249 | 6061.46 5707 537338 | 5299.66 | 5291.68 | 5373.76
Shanxi 221159 | 2134.02 | 1935.84 | 162654 | 1460.64 | 141873 | 142991 | 1424.96 1440.6
Inner 1 431676 | 3815.12 | 347236 | 317634 | 298532 | 281354 | 280355 | 276156 | 2786.54

Mongolia

Liaoning | 5180.03 | 4927.73 | 4582.56 | 436825 | 4061.93 | 3851.62 | 3764.09 | 4057.59 | 3949.39
Jilin 321791 | 297232 | 2976 244273 | 218434 | 206429 | 2167.89 | 229297 | 2302.04
Helloggﬁan 671824 | 6459.97 | 6438.11 | 5929.97 | 562429 | 5586.63 | 5202.87 | 5030.06 | 4865.8
Shanghai | 273.53 | 26893 | 279.82 | 284.84 289.58 292.61 300.84 327.71 343.78
Jiangsu 8733.8 | 8279.72 | 7952.59 | 7503.15 | 719246 | 716121 | 717896 | 698037 | 6402.75
Zhejiang | 375231 | 357921 | 3496.94 | 335525 | 315725 | 309336 | 303849 | 284556 | 2773.7
Anhui 6277.98 | 6004.31 | 5680.91 | 5162.13 | 467271 | 4597.94 | 443232 | 4183.14 | 40242
Fujian 5502.56 | 5200.97 | 4901.07 | 4636.56 | 4229.52 | 3947.16 | 3784.24 | 33993 3247.11
Jiangxi | 4223.81 | 3998.09 | 3820.74 | 348129 | 3148.57 | 3069.01 | 3019.87 | 2808.37 | 2670.18
Shandong | 12130.71 | 11468.01 | 10190.58 | 9671.67 | 9397.39 | 914036 | 9075.6 | 9283.92 | 8988.18
Henan | 1095224 | 105012 | 9956.35 | 8541.77 | 7757.94 | 7562.53 | 7405.42 | 7299.58 | 724434
Hubei 893933 | 8296.44 | 7303.64 | 6681.85 | 6207.83 | 6129.72 | 5863.98 | 5387.13 | 5162.94
Hunan 8160.13 | 7662.36 | 7511.96 | 6405.06 | 5361.62 | 521348 | 5057.52 | 468231 | 4577.08
Guangdong | 889229 | 8305.84 | 7901.92 | 7175.89 | 6318.12 | 5969.87 | 5817.55 | 5303.63 | 5053.72
Guangxi | 6938.53 | 6524.39 | 591328 | 5498.81 | 4909.24 | 4698.71 | 4560.2 | 4197.12 | 3947.73
Hainan | 2272.04 | 201479 | 1821.02 | 1689.4 153573 | 1488.86 | 1433.88 1294 1227.14
Chongging | 3068.45 | 2935.65 | 2749.05 | 2337.81 | 205241 | 190247 | 1851.6 | 1609.05 | 1485.78
Sichuan | 9859.75 | 9383.32 | 92164 | 788935 | 719565 | 695555 | 681692 | 6377.84 | 5888.09
Guizhou | 4908.67 | 4691.97 | 4358.62 | 3888.99 | 3619.52 | 3413.86 | 3123.13 | 274093 | 2120.27
Yunnan 66358 | 6351.82 | 5920.52 | 493573 | 4108.88 | 3872.93 | 3704.69 | 343873 | 3307.82
Tibet 278.62 | 25534 | 23353 | 21281 195.47 178.16 172.97 149.46 138.72
Shaanxi | 4601.93 | 4313.44 | 4056.61 | 35368 3239.99 | 3077.62 | 2994.83 | 2821.56 | 2748.59
Gansu 2680.74 | 2439.54 | 2103.61 | 1887.58 | 1659.36 | 1559.64 | 1443.12 | 1386.18 | 1307.31
Qinghai 566.21 | 528.53 507.1 45435 405.93 364.1 338.8 319.27 327.49
Ningxia 84592 | 759.81 | 703.07 | 584.85 575.77 517.42 | 496.27 484.46 448.18
Xinjiang | 5469.04 | 5143.12 | 4315.61 | 3850.65 | 3637.79 | 3326.59 | 316592 | 296839 | 2881.48
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Annex F
Total Investment of Foreign Funded Enterprisies(USD million)

Region 2022 2021 2020 2019 2018 2017 2016 2015 2014
Beijing 754000 717200 646907 599561 547718 486409 | 427371 | 380963 | 201027
Tianjin 305700 | 1021700 306423 310544 290620 254823 | 222594 | 181328 | 144146
Hebei 266700 235400 225402 158991 108665 95818 84821 73624 62135
Shanxi 61700 89000 92559 70136 63011 49724 42163 41107 39119
Inner Mongolia 50600 60600 56084 58421 44853 45979 41080 35142 26449
Liaoning 517100 460300 415731 402830 377494 315850 | 213278 | 206639 | 198641
Jilin 126400 143800 70774 64297 49009 38874 35606 35230 33328
Heilongjiang 179800 173400 168558 46046 42747 33669 28280 22302 23983
Shanghai 1255900 | 1215500 | 1033395 955229 884911 798239 | 734246 | 661273 | 530467
Jiangsu 1491600 | 1430900 | 1369729 | 1173515 | 1056042 965819 | 879868 | 782154 | 718131
Zhejiang 706900 667300 589264 500693 445788 373415 | 319870 | 291813 | 262881
Anhui 338700 324800 322704 165643 112984 86641 67256 | 106486 48026
Fujian 394000 337200 315255 297471 278698 260721 | 226315 | 196713 | 173245
Jiangxi 161200 151800 133086 100985 87720 80797 77738 72578 67025
Shandong 2551700 | 1632800 | 1207308 575432 345229 304218 | 251874 | 219334 | 199227
Henan 103000 105200 111920 116307 105408 104538 82249 68710 58878
Hubei 252800 232700 237071 186438 142275 115103 99316 89231 77671
Hunan 246400 235700 214906 184126 183185 163392 58000 52147 46307
Guangdong 2414100 | 2328500 | 2167181 | 1953252 | 1923465 | 1762227 | 781571 | 644310 | 562063
Guangxi 970700 900600 289389 91640 62723 56200 43720 42529 37396
Hainan 5670400 | 4527200 | 2744956 104528 92793 76089 76039 31174 27888
Chongqing 156000 133500 123895 111070 110686 94558 88065 78845 67517
Sichuan 268200 238600 296279 289060 125557 112797 94193 88409 82752
Guizhou 214700 94600 83573 48722 45303 31251 23719 18147 15472
Yunnan 236900 164100 142431 67099 54369 37382 33005 32720 25253
Tibet 2700 2700 2859 2665 2639 3031 2259 1997 1328
Shaanxi 200500 195500 183272 121290 118786 80039 56081 51571 44734
Gansu 41000 41800 25931 25617 23617 20197 7529 7657 6764
Qinghai 10800 10200 7819 7834 7874 7699 7527 7396 3095
Ningxia 30400 28000 26993 26463 18477 30420 8707 8972 5164
Xinjiang 61600 56800 32042 24123 21151 13323 9666 8518 7586
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Annex G
The area sown to the crops

Region 2022 2021 2020 2019 2018 2017 2016 2015 2014
Beijing 143.81 117.85 98.18 88.55 103.79 120.94 145.55 172.14 194.64
Tianjin 443.51 437 419.17 410.27 429.27 439.52 443.66 433.28 443.01
Hebei 8113.99 8097.2 8089.44 8132.69 8197.13 8381.65 8467.51 8457.76 8454.9
Shanxi 3611.59 3587.95 3541.51 3524.42 3555.16 3577.62 3591.54 3612.65 3664.57
Inner Mongolia 8750.68 8743.34 8882.81 8885.02 8824.07 9014.22 8957.21 8423.68 8079.08
Liaoning 4326.86 4328.94 4287.78 4217.1 4207.11 4172.32 4242.73 4335.47 4219.8
Jilin 6226.36 6187.06 6150.99 6117.05 6080.89 6086.2 6063.25 599791 5890.5
Heilongjiang 15209.41 15065.03 14910.13 14770.08 14673.33 14767.59 14829.46 14811.88 14497.68
Shanghai 269.17 264.35 255.16 261.39 282.27 284.95 303.78 350.64 369.91
Jiangsu 7534.24 7514.45 7478.4 7442.63 7520.23 7556.4 7639.9 7693.7 7615.79
Zhejiang 2027.16 2014.59 2014.5 1999.62 1978.68 1981.11 1946.46 1977.8 1986.77
Anhui 8933.59 8886.77 8817.99 8781.96 8771.11 8726.68 8790.1 9598.29 9500.18
Fujian 1682.14 1651.87 1631.27 1599.29 1577.31 1549.34 1548.8 1617.17 1670.17
Jiangxi 5730.55 5672.94 5644.37 5521.18 5555.81 5638.46 5668.88 5688.41 5667.34
Shandong 10964.14 10948.59 10889.06 10933.09 11076.8 11107.79 11278.61 11381.01 11316.65
Henan 14711.51 14705.13 14687.99 14713.98 14783.35 14732.53 14902.72 14879.73 14731.54
Hubei 8191.92 8109.24 7974.39 7815.89 7952.9 7956.14 7908.5 7983.43 7791.42
Hunan 8591.54 8504.26 8400.13 8122.79 8111.09 8321.97 8341.5 8355.22 8398.63
Guangdong 4553.47 4498.36 4451.81 4357.38 4279.36 4227.51 4181.56 4194.55 4225.19
Guangxi 6271.4 6177.52 6107.32 5989.21 5972.38 5969.88 5966.74 6078.81 5855.03
Hainan 687.18 684.78 676.86 676.24 712.94 709.44 731.9 757.5 779.4
Chongqing 3479.02 3409.26 3372.54 3345.74 3348.49 3339.56 3333.1 3311.32 3288.58
Sichuan 10227.36 9999.92 9849.89 9692.98 9615.32 9575.05 9493.82 9451.06 9377.7
Guizhou 5359.45 5422.88 5475.35 5481.56 5477.16 5659.37 5604.8 5532.9 5510.5
Yunnan 7130.63 7057.24 6989.67 6938.86 6890.77 6790.8 6786.62 6818.64 6842.84
Tibet 277.24 274.19 272.08 271.53 270.38 254.05 263.15 229.69 227.1
Shaanxi 4212.23 4189.27 4160.85 4132.09 4091.01 4063.88 4160.15 4050 4053.87
Gansu 4061.94 3997.94 3931.82 3831.57 3773.55 3752.03 3749.2 3768.38 3775.83
Qinghai 586.19 583.87 571.42 553.54 557.25 555.31 557.75 558.39 553.7
Ningxia 1189.49 117591 1174.23 1152.96 1164.57 1132.63 1118.85 1132.43 1126.76
Xinjiang 6493.13 6387.42 6280.01 6169.99 6068.89 5886.96 5921.27 5175.47 5074.23
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Annex H
Total Value of Imports and Exports(USD 10000)

Indicators 2022 2021 2020 2019 2018 2017 2016 2015 2014
Asia 316743198 | 306055687 | 238775903 | 236725767 | 238058298 | 212652448 | 194691029 | 209440911 | 227347807
Afghanistan 59229 52398 55519 62908 69167 54463 43583 37359 41093
Bahrain 200345 178052 126657 167948 128565 102647 85452 112339 141575
Bangladesh 2759819 | 2514134 | 1587545 | 1835982 | 1873748 | 1604417 | 1517163 | 1471155 | 1254338
Bhutan 16858 10877 1359 1096 1284 642 498 847 1122
Brunei 306399 286454 194222 110274 183946 98940 73257 150857 193653
Myanmar 2478239 | 1864603 | 1889432 | 1869905 1523211 1347481 1228639 | 1510021 | 2496893
Cambodia 1577619 | 1366552 955198 942585 738418 579078 476067 442999 375765
Cyprus 119698 89525 91828 63609 79211 57765 51014 63958 110015
Korea DPR 97288 31612 53802 278903 243021 497609 565300 551060 638758
IgﬁﬁliKong’ 30166122 | 36023464 | 27955819 | 28821965 | 31052397 | 28652856 | 30395369 | 34320860 | 37569852
India 13468574 | 12565302 | 8769702 | 9281118 | 9550900 | 8438762 | 7017947 | 7159658 | 7057611
Indonesia 14853185 | 12457032 | 7846308 | 7976261 | 7734118 | 6333169 | 5354016 | 5422816 | 6354485
Tran 1568025 | 1478075 | 1493339 | 2303562 | 3504201 | 3713851 | 3124585 | 3382755 | 5184234
Traq 5308178 | 3734298 | 3022675 | 3338866 | 3039860 | 2214453 1821145 | 2058386 | 2850508
Israel 2535321 | 2282854 | 1753921 1476915 | 1391557 | 1312470 | 1135396 | 1141798 | 1087974
Japan 35674000 | 37131703 | 31728000 | 31501321 | 32770921 | 30305294 | 27508069 | 27851902 | 31231185
Jordan 639629 441480 360724 411198 318367 308279 316599 371192 362774
Kuwait 3141028 | 2212401 1428293 | 1728379 | 1865651 1204772 937207 | 1126974 | 1343369
Laos 561798 434247 357957 391945 347215 302435 234671 277310 361736
Lebanon 252567 155662 97742 170561 201827 203365 211839 230285 263025
Macao,China 426058 329230 229166 311195 315327 327295 328151 477594 380527
Malaysia 20155781 | 17695996 | 13147574 | 12405176 | 10858103 | 9613842 | 8694141 | 9725772 | 10200563
Maldives 44074 41125 28147 38170 39721 29625 32118 17283 10437
Mongolia 1219839 913202 674264 816095 798900 640293 461124 536608 731847
Nepal 166037 197643 118374 151602 109937 98481 88868 86471 233065
Oman 4038178 | 3215685 | 1873593 | 2267110 | 2176312 | 1569973 1418911 | 1716381 | 2586124
Pakistan 2626680 | 2782488 | 1748254 | 1797305 | 1910540 | 2008401 1914706 | 1891665 | 1599835
Palestine 15587 12835 10046 8228 7381 6918 5962 6969 7559
Philippines 8648924 | 8204665 | 6121718 | 6096325 | 5564824 | 5130511 | 4723856 | 4563645 | 4445771
Qatar 2651988 | 1717168 | 1093626 1112279 | 1162880 808260 552874 689001 1059074
Saudi Arabia 11577680 | 8728985 | 6716515 | 7807244 | 6328242 | 5013688 | 4228130 | 5163398 | 6908327
Singapore 11306419 | 9392319 | 8924419 | 9003631 | 8276440 | 7926892 | 7052592 | 7952320 | 7973991
Korea Rep. 35999110 | 36224874 | 28558074 | 28453344 | 31339955 | 28025693 | 25270349 | 27579247 | 29044222
Sri Lanka 419137 590488 416049 448761 457679 439803 456177 456256 404107
Syria 42236 48363 83485 131522 127364 110415 91861 102616 98650
Thailand 13377063 | 13118721 | 9865398 | 9174649 | 8750835 | 8013781 | 7572743 | 7545955 | 7262116
Turkey 3832653 | 3420076 | 2407789 | 2082052 | 2154546 | 2190494 | 1947493 | 2155148 | 2301085
g;l‘:;:fes Arab | gee3srg | 7232493 | 4936517 | 4874963 | 4588902 | 4103512 | 4006689 | 4853420 | 5479786
g’gzﬁhc of 339057 305628 355536 368565 259454 230300 185844 232811 513417
Vietnam 23181824 | 23021449 | 19229008 | 16198556 | 14783304 | 12199187 | 9827573 | 9584877 | 8363641
P.R. China 12112566 | 15691161 | 12526628 | 12979220 | 14622157 | 13236937 | 12802993 | 14336931 | 14488044
Taiwan, China | 31856351 | 32817343 | 26061536 | 22812207 | 22624292 | 19993912 | 17908843 | 18809668 | 19828375
Timor Leste 42534 37358 19249 16751 13540 13417 16461 10526 6044
Kazakhstan 3109028 | 2524982 | 2150823 | 2200277 | 1987814 | 1794313 | 1309767 | 1429019 | 2245167
Kirghizia 1542368 755374 290017 634656 561112 542386 567669 434069 529794
Tadzhikistan 257059 185862 106214 167469 150593 134811 175634 184742 251594
Turkmenistan 1117411 735743 651537 911688 843630 694324 590177 864313 | 1047044
Uzbekistan 970012 803706 662202 721287 626919 422087 361461 349583 427612
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Annex I
A | B C
Market size (100 Year-on-year growth rate
Year oo
, million yuan) (%)
2017 3.911
2018 4,286 9.59%
2019 4,698 9.61%
2020 4,983 6.07%
2021 6,100 22.42%
2022 6,800 11.48%
2023 7,500 10.29%
Market size and growth rate of agricultural
machinery in China
8,000 025
6,000 02
0.15
4,000
0.1
2,000 I 0.05
0 0
2017 2018 2019 2020 2021 2022 2023
I Market size (100 million yuan) === Year-on-year growth rate (%)
Annex J

A B ¢ D E F G H J
Year Volume Value Brazil's
of of  soybean China's Investment in Brazil's
Soybea Imports exports Soybean Sector (2016-2023)
n (USD account 70 75% (-
Imports billion) for% 60 70%
(million 50 i B
tons) 40 5%
72016 432 195 60% ;g 60%
2017  50.1 223 65% 55%
r 10
2018 526 24 68% 0 0%
, 2019 554 251 67% 20162017 2018 2019 2020 2021 2022 2023
2020 56 26 70%
| 2021 56.5 26.5 70% I Volume of Soybean Imports (million tons)
| 2022 58 27 71% = Value of Imports (USD billion)
i 2023 60 28 72% Brazil's soybean exports account for %
Loan
Loan
amount | 2rmount China's soybean import trends
to to from the United States and Brazil
Vear  Afiica Southea from 2016 to 2023
(Us$ st Asia 100
(US$
100
s 100 S —
million) . . 0
| million) 2016 2017 2018 2019 2020 2021 2022 2023
2016 1 0.8
'20 17 12 1 = Soybean imports from the United States
[2018 14 12 (million tons)
2019 1.6 1.4 —— Soybean imports from Brazil (million tons)
2020 18 16

2021 2 1.8
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Annex K

mn

2022

2023

Total grain output
(10,000 tons)

61623.9

61791

65789

66384, 66949

68285

68653 69541

Fruit output (10,000 tons)

24405.24

25241.9

25688.35

27400.84

28692.36

29970.2

31296.24

32744.28

Vegetable output (10,000
tons)

67434.16
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70346.72

72102.6
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79997.22

82868.11

Meat output (10,000 tons)

8628.33

8654.43
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7758.78
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9328.44

9748.23

Aquatic product output
(10,000 tons)

6901
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Agriculture, forestry,
animal husbandry and
fishery added value (100
million yuan)

62451

64660 67558.7

73576.9

81396.5

86994.8

92576.8

94462.6
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fishery added value index
(previous year = 100)
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Output of China's major agricultural products in the past
10 years(10,000 tons)
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