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CO, emission transfer embodied in global agricultural trade and impact factors. LING Zai-li', QIAO Li-da’, WANG Rui-yu’,
HUANG Tao™ (1.College of Agriculture and Forestry Economics and Management, Lanzhou University of Finance and Economics,
Lanzhou 730101, China; 2.The Ordos Sub-station of the Inner Mongolia Autonomous Region Environmental Monitoring Station,
Ordos 017000, China; 3.Key Laboratory for Environmental Pollution Simulation and Control, Gansu Province, College of Earth and
Environmental Sciences, Lanzhou University, Lanzhou 730000, China). China Environmental Science, 2025,45(10): 5894~5906

Abstract: With the rapid growth of global agricultural trade, agriculture has become one of the key sectors of dioxide carbon (CO,)
emission embodied in trade. However, few studies have focused on the transfer of virtual CO, emission embodied in global
agricultural trade and its driving factors. This study quantitatively estimated CO, emissions embodied in agricultural trade for 141
countries and regions worldwide in 2004, 2007, 2011, and 2014, by using the multi-regional input-output (MRIO) model and the
GTAP 10 database. The production-based and consumption-based CO, emission of the global agricultural sector and virtual CO,
transfer pathways associated with global agricultural trade were investigated. In addition, the structural decomposition analysis (SDA)
method was used to analyze the impact of major driving factors on the CO, emissions embodied in global agricultural trade. The
results show that the regions with highest production-based CO, emissions were the major agricultural producers in the world,
including China, the United States, and Latin America. The regions with highest consumption-based CO, emissions were the
predominantly major agricultural consumers, including China, the United States and the Middle East and North Africa. The meat
sector exhibited the largest production-based and consumption-based CO, emissions in the six agricultural sectors. The energy sector
was the largest contributor to CO, emissions due to final demand from the agricultural sector, accounting for more than 40% of total
CO, emissions induced by agricultural sector. The regions with the net CO, outflow embodied in the agricultural trade were the Latin
America and the United States, while the Western Europe, China and the Middle East and North Africa were the net CO, inflow
regions. The input-output structure, final demand structure, and final demand scale are the key drivers that lead to the growth of

virtual CO, emissions embodied in global agricultural trade, leading to increase of 459.6Mt CO, emissions embodied in agricultural

Ygfs BHEA: 2025-03-10
ELWHE: HiNARHFRIH (220R1TIRA135); [ 5 [ 48B4 4 % B I0H (42107404); Hili 4 E AR BHE L 4 %8I0 H (21JR7TRA686)
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trade over the past decade. The final demand scale was the largest driver factors, accounting for 87.8% of total growth of virtual CO,

emissions. The reduction in global CO, emission intensity has served as the predominant inhibiting factor for embodied carbon

emissions in agricultural trade, resulting in a decrease of 458.4Mt in CO, emissions over the past decade. The results can provide

data support and policy recommendations for reducing CO, emissions embodied in global agricultural trade from a demand-oriented

perspective.

Key words: global agricultural trade; CO, emission; multi-regional input-output model; structural decomposition analysis
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Fig.2 The percentages of production-based and consumption-based CO, emissions from of the global agricultural sector accounted

to the global total production—based and consumption-based CO, emissions in 2004, 2007, 2011 and 2014
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Fig.7 Net outflow of CO, emission embodied in interregional agricultural trade in 2004, 2007, 2011, and 2014
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Fig.10 The decomposition results of influencing factors for CO, emissions embodied in agricultural trade for the global and regions
from 2004 to 2014
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