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The Impacts of Technological Advance on Agricultural
Energy Use and Carbon Emission—An Analysis
Based on GTAP-E Model

WEI Wei  WEN Changcun CUI Qi XIE Wei

Abstract Influenced by rising labor wages as well as water and land constraints China’s ag—

riculture will increasingly rely on the intensive large—scale and mechanized production which is

expected to result in a rapid growth of energy consumption and carbon emission.Technological ad—

vance was regarded as a major way to reduce carbon emission in agriculture production.This study

employs an energy—economic CGE model GTAP-E model and formulates a baseline scenario a—

bout global economic growth in the period of 2012-2030 to analyze the impacts of agricultural

technological advance on energy use and carbon emission in agricultural sectors.Our results dem—
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onstrate that the uses of energy products by agricultural sectors would increase significantly from
2012 to 2030 with annual averaged growth rate largely higher than that of agricultural output over
the same period. Meantime carbon emission of agricultural sectors would rise by over 120%.
Despite of different mechanisms between TFP technology advance and energy—augmented technol—
ogy advance they both could make an important contribution in buffering the growth of agricultural
energy consumption and carbon emission.

Key words Agricultural production projection Technological advance Energy use Car—

bon emission



