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Relationship between agricultural technology progress and
carbon emission intensity:
An empirical analysis under different influence paths

LI Chenglong, ZHOU Hong”

(College of Economics and Management, Nanjing Agricultural University, Nanjing 210095, China)

Abstract In order to clarify the role of agricultural technology progress in the process of agricultural carbon emissions,
based the panel data of 29 provinces in China from 1997 to 2016(The data do not include those of Xinjiang and Xizang
Autonomous Region, Hongkong, Macao and Taiwan regions. The same below.), this study analyzes the impact of
agricultural technology progress on the intensity of agricultural carbon emissions by using the SYS-GMM method. The
results show that the agricultural technology progress as a whole promotes the reduction of carbon emissions.
However, the breakdown path found that agricultural technology progress is not always conducive to agricultural carbon
reduction: Represented by agricultural mechanization level, the mechanical model of technological progress promotes
the agricultural carbon intensity increases; Represented by agricultural germplasm innovation, the biological technology
significantly reduces the carbon intensity of agriculture. Therefore, in the process of green agricultural development in
the future, attention should be paid on the impact of technological progress of different routes on agricultural carbon
emissions, targeted promotion of agricultural carbon emission reduction, continuous promotion of agricultural
germplasm innovation and promotion of high-quality new varieties to optimize the structure of agricultural machinery and
equipment, promote the conversion of old and new driving forces of agricultural machinery, and more effectively
promote carbon emission reduction in agriculture.

Keywords agricultural technology progress; carbon emission intensity; biochemical technology progress; mechanical

technology progress
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Table 1 Carbon source coefficient and reference source of agricultural carbon emission
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Reference

T IR e HE ik & #
Carbon source Carbon emission coefficient
fLJE Fertilizer 0. 859 kg/kg
A 25 Pesticides 4.934 kg/kg
L83 Diesel oil 0.592 7 kg/kg
##F Ploughing 312. 600 kg/km
HEWE Irrigation 20. 476 kg/hm®
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Table 2 Variable setting and descriptive statistics

‘ bR 2
BN E X A ¥i{E
Standard
Variable Definition Unit Mean
deviation
Tk HE i o g A B HEBC B/ Al B B t/4¢t 14. 48 0.45
Carbon emission intensity
A B AR 3 S Al AR K 1.38 0.38
Agricultural technological progress
BB 2 352 A 3k 25 B A st T AR AR M AL AR Bl kW/7 hm®>  0.07 0.41
Technology progress in mechanical
A KR e /N2 L A 241 2.3
Technology progress in biotechnology
Al 255 & K N Fp gl 4 7= Sl iON 2.37 2. 69
Agricultural economic development level
NITFEA K IRV PN S YN R A} 0.49 0.12

Human capital level

B8 b T AR

Cultivated area per capita

L TR

g7 hm*/JT AN 0.46 3.79

i A K P SN H S A 0.46 0.16
Cultivated area per capita
A % AR L 32 T AR oL A T AR L fE 0. 27 0.16

Agricultural damage




511 3

BB A - AR B AR 2P 5 B HE OO G AR

— [R5 e B AR T ) SETIE 23 BT 167

5 RABRAEMIVIKS I E =S

5.1 Rl 3% AR 45 3 2 alle B HE A 9 5 1)

3 OLS I3 fie /)y — 3 1) Al T84 10 70 [#]
S SR A TSR T 2K () EAT I 1 25 2L, 25 1L 1
718 s AV AT AT ) T A B HE 58 JEE A AR 4
Wik T 1R R FEERR . o T SR ARG
H A8 A5 SR AT AR BRI Al 22 o i LA Al 45 2R A
AWM 2%, 25 GMM Al i1 8 8L F & 58

GMM A RS2 FH 2K (10) 0] 9 A 45 5 . n] LA Y
P2 X B HE 55 2 #6952 ) 2R I =2 O L o3 Sl
AT 100 R AR . T LA AR AR 2D X
AR HE 5 Y AR 3 OGS . AR EE T 22 0
GMM it i F &2 48 GMM /] DL 4 1) 32 55 b 113
% I LAARRRSY LL & G0 GMM A3 0 45 5 47 Bk 48
PRIAERE. ARG GMM Hsh T [ A S B 45 R R W
AAEAE B A A, P {EN 0. 196, Sargan K55 & W]
A T AR ARG G ARG T RO B

x3I RUBEA#ESESRUBRHBGEENMGITER

Table 3 Estimated results of agricultural technology progress and agricultural carbon emission intensity

OLS ffiit fi] 7 B4 L X
A ] %4y GMM 4 GMM
OLS Fixed effect
Variable o o DIF-GMM SYS-GMM
estimation estimation

Tt HE B8R 5 — B ¥iF J5 T 0.077"" 0.431""
InEL, 1 (0.011) (0.055)
Vo B —0.476"" —0.207" —0.128"" —0.032""
A (0. 046) (0.046) (0.013) (0.011)
Al 2% & K- —0.511" —0.584" —0.582"" —0.407""
InEy, (0.032) (0.037) (0.018) (0.042)
N TTEA K 0. 498" —0.407"" —0.359"" 0.029
Edu, (0.154) (0.192) (0.057) (0.095)
N E47 B T R 0,034 0.044 ™ 0. 048" 0,037
Area, (0.003) (0.005) (0.001) (0.003)
T f K 0. 288" —0.002 —0.086"" —0.152""
Urban, (0. 100) (0.073) (0.017) (0.044)
Z KGO 0.183" 0.021 —0.015" 0.007
Disaster; (0.083) (0.053) (0.007) (0.012)
g el 14. 364" 14. 604 13. 4107 8.082"
Constant (0.104) (0.117) (0.162) (0.740)
Observations 580 580 522 551
AR(2) 0.189 0.196
Sargan test 0. 998 1. 000
R-squared 0.758 0.898

TR o ox e Fll e R RIFRIRAE 1090506 M 1A MG HKE LR, 50 s, TR,

Note; * ,

parentheses. The same below.

%% and %% respectively represent significant at 10%, 5% and 1% levels. Standard errors are in
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Table 4 Technological progress and agricultural carbon emission intensity under different paths

e YRR R D IR RIEs 7 T i ZRE

52 L

l. Technology progress Technology progress Comprehensive

Variable
in biotechnology in mechanical impact

e HlE ik i JBE — B i 0.567" 0.543" 0.495"
InEL¢ 1 (0.024) (0.029) (0.045)
A Yy R R k2L —0.026"" —0.022"
Technology progress in biotechnology (0.009) (0.009)
HILAH 20 A 2P 0.038" 0. 041"
Technology progress in mechanical (0.018) (0.012)
ek 255 K e K- —0.321" —0. 344" —0. 400"
InEy, (0.023) (0.025) (0.045)
NI FEAR KT —0.090" —0.098" —0.006
Edu, (0.036) (0.038) (0.084)
N E7 8k it TG AR 0.028 0.031" 0.035"
Area, (0.002) (0.002) (0.004)
W ALK —0.151"" —0.187" —0.097"
Urban, (0.048) (0.036) (0.059)
ZRAF U —0.007 0. 006 —0.004
Disaster, (0.015) (0.019) (0.016)
i H 6.379" 6.547 " 7.318"
Constant (0.312) (0.413) (0.567)
Observations 551 551
AR(2) 0.218 0.186 0.239
Sargan test 0.998 0.999 1. 000
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