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Carbon footprint of farmers of different livelihood strategies in Gannan plateau

GUO Fang,ZHAO Xueyan * ,ZHANG Liqgiong, LI Wenmei
College of Geography and Environmental Science , Northwest Normal University , Lanzhou 730070, China

Abstract: As the main feature of the climate change, Global warming which was caused by carbon dioxide increases has
already become the most serious challenge for human society, and how to reduce greenhouse gas emissions and achieve low
carbon transformation is extremely urgent. Gannan plateau was chosen as the research area in this paper, and based on the
peasant household survey data, and adopt life cycle assessment method to study of different livelihood strategies of farmers’
carbon footprint in Gannan plateau. The paper estimates the direct and indirect energy consumption carbon footprint, and
uses Least Square method to analyze the main influence factor of farmers’ carbon footprint .The results show: (1) The
farmer’s per capital carbon footprints is 2.67 tCO, in Gannan plateau; (2) With the improvement of non-agricultural level,
the farming household, and household with combined occupation and off farming household’s direct and indirect energy
consumption carbon footprint, in turn, drops, among them, the direct carbon footprint per capita were 3.70 t, 1.93 t and
0.78 t, indirect carbon footprint per capita were 0.62 t, 0.44 t and 0.29 t, And with the non-agricultural level improving,
the proportion of the farmer’s direct energy consumption will reduce, which is 85.65% , 81.43% and 72.90% respectively of
its total carbon footprint. And indirect energy consumption will increase, which is 14.35%, 18.57% and 27.10%
respectively of its total carbon footprint; (3) With peasant household family size increasing, income levels rising, the
distance from the county town increasing and the level of consumption improvement, the farmers’ carbon footprint is growing
constantly; With the improvement of education degree of farmers, increase of Engel coefficient and non-agricultural labor
deepening, the peasant households’ carbon footprint is shrinking. Finally, in view of the present situation of Gannan

plateau, this paper puts forward the corresponding policy recommendations: First, promoting the transformation of farmers
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livelihood, enhancing farmers livelihood diversification. Second, reducing the family population and improving the education
level of labor force. Third, the farmer should adjust the life energy consumption pattern, such as advocating and encouraging
farmers to use lower carbon efficient electricity or liquefied petroleum gas. Fourth, put the farmer, who lack of resources and
live in remote, to a rich resources place, so as to the government can reasonably planning and constructing for energy

infrastructure.

Key Words: livelihood strategy; carbon footprint; farmer; Gannan Plateau area
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Fig.1 The location of study area
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Table 1 The CO, emission factor of farmers’ life direct and indirect energy consumption and its references
(RS He A ¥ SIH AL
Types of energy Emission factor ~ Reference

JFHE Raw coal/ (kg/kg) 2.530 {2006 4F IPCC EFRE A AIE™)
WAL Liquefied petroleum gas/ ( kg/kg) 3.130 (2006 45 IPCC [E Z ik = KM 157 )
43 Cow dung/ (ke/kg) 1503 {2006 4F- IPCC lﬁ%iﬁ%iﬁi%ﬁ?‘éf‘ﬂ» 2R3 COo, HERL
I FH A2 R A
L5 Firewood/ ( kg/kg) 1.436 [18]
F&#F Straw/ (kg/kg) 1.247 [18]
#, Electricity/ (kg/KWh) 0.019 [17,19]
A AT Uk % Clothing/ (kg/14) 6.420 R o B R 1] P Do B e e 2 5005 2 ( Ik
Wash clothing production PEAHK Detergent/ (kg/kg) 0.720 http : //cn. chinagate.cn/zhuanti /dtjsq/node _7106016.htm )
B AT A Cereal/ (kg /kg) 14.049 (6]
Food production .2 Legumes/ (kg /kg) 18.949
and processing FEYIH Plant oil/ (kg /kg) 8.820
P 2 A5 7K Cement/ (kg/kg) 0.800 [21-24]
Housing construction HFH Rebar/ (kg/kg) 1.920
> Sand/ (kg/kg) 1.080
1 Rubble/ (kg/kg) 0.610
2238 IZHi Transportation 53N Gasoline/ ( kg/kg) 2.200 {2006 4F IPCC B 5 IR AT A5 ™)
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Table 2 Statistical characteristics of survey samples in study area

BRI pIE S =) Aede s il %

Labor force level Proportion of off

e He il %

Proportion of

AR Al A 307 S

Different regions/ living way of farmers

FEEML N

Family size

AN/ TG

Per capita income

of education farming households ~ Farming households

4K X Pastoral areas 5.30 2.23 6776.27 7.66 52.21
. e SN B X
4:124:4&1 5.12 1.92 2201.63 18.34 28.33
Mixed farming and pastoral areas
X Farming areas 5.46 1.90 1851.97 40.49 15.18
4life F1 Farming household 5.03 1.67 6670.97 — —
Fell

1.97 1.75 2525.27 — —
Household with combined occupation
JE P Off farming household 2.08 1.89 2281.57 — —

3.2 AT P i 2 i

AR (1) —(6) M LR B, H R @ A P AR LT N 2.67 tCO,, WK 3 aTLIE H, 4k Jflk
FURIARAR P B9 AR S 3543 BN 4.32.2.37 tCO,/ A1 1.07 tCO,/ A, BT WLl ;A S50 2 0 e i, 3l
FEEA 1) 1.82 f5 A1 4.04 % X H e @ A P B9 A1 E 07 =05 R A2 B 80 25 00T, & 31 Levene Giit ik
4.478(P=0.012) A IH] 7 257 0.1 /K- FHA T F G ME{Eh 2.346(P=0.098) , 7F 0.1 (/K b 8 3%,
UL H R R RS AR T O R Pk R AR B 22
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Table 3 The carbon footprint of sample households in different livelihood strategies

alife Ferlk ' Household with Jege
i § Farming household combined occupation Off farming household
Ttem A/t A¥ /1 AN/t
. % . % . %
Capita Capita Capita
AR RRIR T BB AL 7
Carbon footprint of direct 3.70 85.64 1.93 81.35 0.78 72.99
energy consumption
B0 T 3
Carbon footprint of food 0.073 1.68 0.082 3.45 0.074 6.95
production and processing
A .
%LE%"H’%’%L 0.00063 0.01 0.00070 0.03 0.00069 0.06
Carbon footprint of transport
; e 2 I
DI . 0.53 12.23 0.34 14.30 0.20 18.25
Carbon footprint of housing construction
AR P Ve L
Carbon footprint of clothing 0.0186 0.43 0.0208 0.88 0.0187 1.75
production cleaning
§53 U3
B 432 — 2.37 — 1.07 -

The total amount of carbonfootprint

321 AFATT7 A R TG AR RETRH 2 i L i

Hig R X A e X AR X e P N BT RE VR Y 2% bk 35 23R 5.16,0.56 ¢ F11 0.69 t, 4l
XA P A 3 AR TR 2t e b S B ph R FIAR 2572 AR 1, 20 ) 88.85% T 10.64% ; 21 A4 AU IX L) 44 3
FEE IR A T2, 3 55 54.78% FN 32.81% ; 4 X W LAFEFF M e F 8 357 5=, 43 5l o 45.61% .27.23% F1 17.86%
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Sample households in different livelihood strategies
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Fig.2 Per capita direct and indirect carbon footprint of sample households in different livelihood strategies in Gannan plateau area
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Fig.3  Structure of carbon footprint of sample households in

different livelihood strategies in Gannan plateau area
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Table 4 Compare carbon footprint of sample households in different livelihood strategies

IR P 25%5HE S0%AL T5%SfL Thimsffard
Means of livelihood Average 25% points 50% points 75% points deviation
NI B e L gl ;1 4.10 0.43 1.46 4.48 10.72
The per caption of el 2.51 0.43 0.77 1.27 9.19
direct carbon footprint e 0.79 0.32 0.66 1.25 0.55
NI 4 R 2 TR 2.63 0.43 0.85 1.56 8.72
NI )45k A2 8 A 0.68 0.14 0.31 0.70 1.53
The per caption of indirect Felk 0.52 0.16 0.25 0.34 1.53
carbon footprint e 0.29 0.17 0.27 0.41 0.15
N8y a) 42 e 2 0.52 0.15 0.26 0.41 1.35
RIS 2L 3.15 0.57 1.14 1.95 10.07

The total amount of carbon footprint per capita

FRIEIE R E 2 AR AT 07 X P 2 3 4 4 a8 g = IX 81 [ 0,3) [ 3,13) [ 13, max) , JfiE LMK
fiie JETIE | RS A TR AT R AR R, 3 Ao IRAESR SR DAFE w(3.15) FEFR T I O RS BT 2 B B 0
13 ¢ 50 A, SR L pro BUNMALEEBO E b w 3B (3.15) o AFRMEZE(10.07) o LbAL 3 Rty
AR R AL I3 RO AT . ANIET 4 Fis . (1) Al b ik R R 1 i 42.03% AR 3 5 v Bk 2
A4 P E A 25 K5 (2) il P SR P b rise SR A P LG B 43 5 R A 62.63% \T1.43% T e ke A P
FLEE 20000 7.07% 4.08% ., X it —25 Ui AEAR A AT A $2 R A7 B TR AR A P iy e £
3.4 AT SO B AR 3 Y R

KAFFE R , R A PRk 5 22 S A IR 3R 2 8A N 10 AR AR ZERSS T it — % 8 17
XPR AL T8 PRS2 ) ASHIF R N TR 57 50 1 2 B R M A S | STIRPAT 7 (B AR AR ALK A&

http ; //www.ecologica.cn



114

IF A RN R AR T U P B AL AT
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B (R AIE BB VR A K (10 5 ) 2 88 ) % ik fE TR AL T BB 5 A
—EF K, 7F STIRPAT #5585 r [f] i o5 52 7 A AT |
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MR E
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BEAL (1) P REERE S5 sl N Z BB A AER ALK T SR 454 I 2 7K1 R 2 L 3nk i g
FIALR* M 0368, ULHARERL (1) BA —E MBS, F {0 9.203,7F 0.001 /K F 83 (P=0.000) ;B8 (2) 1
BT (1) A SERE_E 51 AN R T5, R* N 0.369, AR RL (2) [ A B AT — 2 MR /1, F Eh 8.076, 1F
0.0017KF I3 (P=0.000) ,

FERERY (1) AERY(2) i SRR 1 R A KF 0 /T 1,43 5124 0.955.0.943, H%7E 0.05 7KF- I &t
UL G RUASTI R Rl K2 3208 5 M, 5725 | A ) e A 3208 552 e Ja 3 J3EAEG 1 R B A 1 B 1 A8 A T 5 55 3
T2 HE TR R RN T 0,43 5120 -0.004 . -0.013 , i B4R i A 71 55 3h 1) 32 20 A% AT I 5 ik 2 5
S A (R AR 1 55 80 0 32 308 AR B B S (R B A 300 S e D el P (IR T2 20 B R I 1 B AR fb s i, T
DL R0 GEE AR, 32 2 55 ) ) 52 280 R B PT LA i JEE R 52 )
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Fig.4 The carbon footprint hierarchical distribute of sample

households in different livelihood strategies
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Table 5 The least-square method regression analysis of carbon footprint

FEHL (1) Model (1)

FERI(2) Model (2)

A5 A % 2k
Variables E;liffl R iijeiff] TR A
coefficient T'test value coefficient Ttest value
“# 8 Constant 0.354 0.395" 0.320 0.354 "
FEEHBE Family size 0.955 2.950 " 0.943 2.894 "
5751 11 # EFERE Labor force level of education -0.004 -0.017* -0.013 -0.016"*
NI Per capita income 0.865 6.279 *** 0.894 5.911 ***
A ALK Non-agricultural level -0.196 -0.794" -0.176 -0.698 "
224548 The consumption structure -0.314 -2.118"" -0.308 -2.064""
7K Level of consumption 0.181 3.897 *** 0.179 3.832 ***
1 85 B9 HE B9 Distance from the county town 0.157 2.479** 0.150 2.295**
AP ZIKTT Per capita income of a quadratic 0.021 0.469
R? 0.370 0.371
F &3t F statistic 9.222 8.040

w % % FRAE 0.001 K FBE « o« FIRTE 0.05 K |

B3, « FRIE0.1 K R
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