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Table 1 Land use transfer matrix
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Table 2 Descriptive statistics
A S L AR W Fnifli 2=
Variables Variable definition Samples  Mean SD
T HERL Carbon emission Wik i /Mt Carbon emission 378 2.48 8.89
st 75 Sk 115 T Land transfer B2 725 hy £ 15 FH b 1 B/ km® Square of land transfer 596 9.45 14.08
225 K J&IKAF- Economic development N N A= B/ G Per capita of GDP 596  3744.89 7300.84
NS Scale of population AN /(N / km?) Population density 596 3.25 15.77
HMFERIFAFERE Utilization of foreign capital — SEPrfdi FSMNFE AR/ T3 7T Actual use of foreign capital 596  2051.85 48573.71
BT EE Innovation intensity B2 30 /7€ Scientific expenditure 596 29 737.83 182000
. . . AR LA b Tl Al %
Talk Al %% Number of industrial enterprises AL ikﬂ“ikﬂ . . . 596 37.933  280.62
Number of industrial enterprises above designated size
[& 72 % P  $E ¢ Investment in fixed assets [ 72 ¢ P 4 95U / 7 ¢ Amount of investment in fixed assets 596 3050000 4 180 000
e GDP L
7k 25 ¥ Industrial structure S buﬁ,£ KL . Lo 596 5.13 1.10
The proportion of the secondary industry in GDP
REVRIH 2% Energy consumption A BRI FE s (BRUfESHE)/JT t Fossil energy consumption 596 —0.96 4.24
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Ay & W B K 12.13 km?, A Jb H X N 14.63
km?, 454 TR BB & B, 2009— 2010 4F , 4 [ #f #b
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NZS T] 43 A Sk, 2018—2019 4F 7R 35848 175 4% Ik
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Table 3 Carbon emission and land use change in different regions
20092010 20182019
[X 35§, BPATHIX - .
Region Provincial level g HEIL /Mt L H R/ km? AP/ M L3I/ km?
Carbon emission Land use Carbon emission Land use

Jt 5t Beijing 4.65 8.48 —0.25 32.30

4 Fujian 2.52 10.51 1.96 3.15

I~ Guangdong 3.02 8.61 0.27 2.18

1 Hainan 0.52 2.54 0.57 2.25

S Eastern ‘«‘jjl: Hebei —3.24 45.24 —3.76 6.42
[-¥# Shanghai 16.44 54.12 2.27 0.40

K Tianjin 16.81 70.68 4.13 0.06

114 Shandong 4.40 24.12 4.70 2.51

VL7 Jiangsu 5.75 29.43 2.79 1.46

Wi Zhejiang 2.26 18.62 —0.28 5.91

4 Anhui 2.32 16.23 0.97 2.97

YAl #§ Henan —3.14 22.06 —1.96 3.00

W Central 1t Hubei 2.45 12.09 5.40 8.02
1174 Shanxi 1.30 12.73 0.15 2.60

717G Jiangxi 0.89 10.08 1.33 2.83

WIHg Hunan 0.62 8.46 0.61 4.20

H Gansu 1.36 1.10 2.02 4.24

J78 Guangxi —1.08 5.83 0.09 6.09

HM Guizhou 0.75 5.09 1.66 9.29

ZH Yunnan 2.13 3.64 39.40 13.78

M5l Neimenggu 14.75 10.68 10.52 5.84

PG Western PY)i| Sichuan 0.83 9.96 1.51 11.58
X Ningxia 6.27 4.15 18.92 0.76

B Xinjiang 2.83 1.80 — 5.31

K Chongging 12.33 72.11 —4.35 54.97

BEVE Shaanxi 5.31 19.05 12.74 10.14

#H1F Qinghai —1.02 0.03 — 0.18

HJp7T Heilongjiang 1.58 11.26 1.4 0.34

ij:ﬂst TR Jilin 3.03 16.53 2.86 0.99
i Liaoning 2.26 16.08 9.76 2.76
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R FH Ml S G T deHE R
24 WEMRIE
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A PEIRDE , B SE 38 2 Bk st 2 A0 S i B 2 1k
HERIC 30 2% B HE RO 22 1) b IX s R SRy Bkt e 72 Oy ek
BRI 27 ok — A T ORISR Y
WERATE o ASBIFFE (0 T B AR B kR A PR AT REAF AR Y
PIAETE . A SRR S Y R B 5Ty kL AR B AR T
A1, A8 N A T B 3t 2 7 S S e T M - 2 (AR
SR Bk M P A Sy B M A TR R AR OGOk
B, — A At A R A SR D 2 X AR Sk Tl
(1 - A A A7 A SRR, NSV R oA
ST A B 7 72 Sy R T Ml KT T AN 23 B 0 AR g i
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M A Sy S U P M AP SR 0 TR A AR



70 LRI I NI <3 4

943 %

Fz4 BEERPER

RS HWEME

Table 4 Baseline regression Table 5 Endogenous processing
T H Ttem 1) (2) (3) T H Ttem Kru 25 Test result
) NI f—r B First stage
BRI S 0.113™ 0109 0.116™ S & 0.957"
Bl A U EE A i —
Arable land converted into BrAv i 5?': ’ﬁ I}‘J”“ T B4 e 22 e
construction land 0.04)  (0.042)  (0.043)  HIEIFITE The average value of arable
land converted into construction land in (0.099)
%% SR 0.000 0.000" other cities in the province
Economic development (0.000)  (0.000) il 28 i Control variable & Yes
INELT 0.010 0.005 Wi 2 RN City fixed effects J& Yes
Scale of population ©0.015)  (0.015) I [ E %00 Time fixed effects J& Yes
f BBt : Second st
Tl B 0003”000y M BL:Second stage )
. . . Hibde s i i 0.153
Number of industrial enterprises (0.002) (0.001)
Arable land converted into construction land (0.067)
bl e 7 48 0-000 0-000 P48 & Control variable J& Yes
Investment in fixed assets (0.000) (0.000) Bl 15 R08E City fixed effects 2 Yes
VINERER Sia A —0.000  —0.000 s} ] [ 5 %00 Time fixed effects J& Yes
Ultilization of foreign capital (0.000) (0.000) LI Observations 202
g —0.000 Weak-identification test 92.838
Innovation intensity (0.000) Sargan statistic 0.000
T [ B RN City fixed effects J& Yes & Yes S Yes *x6 HEDH
it E] [ 52 240 Time fixed effects J& Yes J& Yes J& Yes Table 6 Mechanism analysis
0.839 0353 0215 } BT 2
#H05 Constant Wi T P4y :: i
(0.803) (0.979)  (0.980) JUH ftem Industrial structure nerey
consumption
R? 0.007 0.016 0.016
- A L . .
S {E Observations 378 378 378 BHLA A B 0.047 0.009
T 45 5 o e T AT AE 1Y 5% DL Arable land converted
F .4 Ay Fa fi NETR | ook k% an . ) ) .
[EE et o RUEES o ) /TA ! ! into construction land (0.014) (0.005)
10% WK 4% . R . The parentheses indicate robust stan-
2 AR B (O : =) =
dard errors. *¥*, ** and * denote significance at 1%, 5% and 10% Pl 2% &k Control variable e Yes 7= Yes
level, respectively. The same as below. AT i A2 £ Yes A Yes
. N . City fixed effects
Kt A AR K . a3k 5 fis  ZEf ] TR AR VST
S N N N e " =AU =) . =) .
%J&’f—f [A] Uﬂ]ﬁ Ziﬂ!ﬂﬂﬁ%@ﬁﬁ@ﬁﬂq i‘t@'ﬂ:‘lﬂ.%‘i j][] Time fixed effects s Yes = Yes
BRHERC . UEBA T S UE [RLE 25 S B T SR o 2.032° 5.014"
H AT Constant
2.5 HLEISH (0.309) (0.093)
“p N N N s R? 0.396 0.016
IR SRS I UE B b 2 A Ay i P H X e \
SLM{E Observations 596 596

HE A B IR R . AR 25— ey
] AU 7 AR 5 — R MR ) A R S IR A7 i B
WO HT R LUK B, AT RERY S R B AR AT 2 2%, RIBF L e
A8 Jhy T Y M e 2 WD 7l 5 4 LA RE IR T B 4
M2 T AR A ET A e 0 38 20 48 Gl
17 00T A 52 b2 3T Tl Al e i i) B il T T
Al Al o B B A BRI A R B
SEAL AT REVRN Bt 23 T F I M BRHE R . DRI AR
FEEE X 2T [ PIABEATHLE] 2047

N 6 s , Bkl A 7 S e e T i 7 Ml 25 4 .
AT 35 BRI 18] 52 () B M e A S U P b
SR T REIRIH 2 L S AR R A M L

B I, BERH 9% R 2 K, SRR R 1 Rk HE
i, ZE b S RUESE T IS A B 8 2 A SC AL
A PR 2 JST B4, BB ot 2 72 DAy At i 4t 3 5 52
PV S FIBEWIE T 1 RRHENL
26 REHeR

A [ U v PR A Ak LT 5 A 8 i (L TR TR 2
S A M HERYE . O PRUEDT T 45 R iR e 1k, A
5% 2 MR BRI S5 i s , SR 520 4302 b Wl
46 FE [m1 U1, FPORE SRR AR 2350 XUt 46 e 500 Jm #E AT ol
o mHASE RN 7 P o 740 R A5 B A% A8
S R Ml B HETBCBON AT TH 88258 AE , HGF 2200
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Table 7 Robustness test: tailed regression

i H Ttem 1) 2) (3)
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Abstract
bon peaking and carbon neutrality (double carbon) were studied from the perspective of transforming farm-

The impact and pathways of changes in land use on carbon emissions in the context of car-

land into construction land to promote the collaborative governance of ecological environment and achieve
the development with green and high-quality. A panel fixed effects model was used to investigate the ef~
fects and mechanisms of transforming farmland into construction land on carbon emission based on the data
of 224 prefecture-level cities in China from 2009—2010 and 2018—2019. The results showed that the trans-
formation of farmland into construction land across China had a shrinking trend, with the most prominent
trend in the eastern and northeastern regions, while the shrinking trend was not obvious in the central and
western provinces. The emissions of total carbon only showed a downward trend in the eastern provinces,
while other provinces showed an upward trend. The transformation of farmland into construction land signif-
icantly increased carbon emissions, and this result remained valid after conducting tests of robustness and
addressing issues of potential endogeneity. It is indicated that the changes in industrial structure and energy
consumption caused by the transformation of farmland into construction land are the main pathways affect-
ing carbon emissions.

Keywords changes in land use; carbon emissions; carbon peaking and carbon neutrality (double car-
bon) ; construction land ; farmland ; industrial structure ; energy consumption
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