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The impact of livelihood strategy on the farmer’s living energy consumption

pattern: a case of Gannan Plateau
ZHAO Xueyan”

College of Geography and Environment Science, North-west Normal University, Lanzhou 730070, China

Abstract: Energy and environmental problem have been the focused issues at present. Being short of livelihood capital , no-
commercial energy like firewood and animal manure is the basic livelihood asset on which the rural households rely in
poverty-stricken and eco-frangible region. However, unreasonable energy utilization behavior is the most important and
direct factor to increase ecological degradation in the eco-fragile area, such as over-harvesting firewood. Now we are in need
to discern the impact of key factors on the farmer’s energy utilization behavior in order to find the measures to solve the rural
energy and environment problems. As the major economic active agent and the most basic decision-making unit, the farmer’s
livelihood strategies will decide their utilization pattern and efficiency of nature resource. Obviously, the livelihood strategy
transition would have far-reaching impact on the pattern of rural household energy consumption, that will bring the new
challenge to the energy and environment problem in the rural area. Therefore, we should pay close attention to the impact of
livelihood strategy transition on the farmer’s energy consumption pattern. We investigate the rural energy consumption
characteristics by 217 questionnaires in Ganan plateau. The farmers are divided into three types: the farmer household, the
household with combined occupation and the off farming household. Based on the survey data, we use STRIPAT model to
analyze the impact of livelihood strategy on the farmer’s living energy consumption, and use binary logistic model to analyze

the impact of livelihood strategy on the farmer’s living energy consumption pattern selection. The results show: (1) With
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the non-agricultural level improving, the farmer’s household energy consumption in Gannan plateau will decline. Among
these types of farmers, the energy consumption of the farmer household is 738.08 kgce, but that of the household with
combined occupation and the off farming household is 368.34 kgce and 260.49 kgce respectively. Furthermore, following the
non-agricultural level increasing, the proportion of biomass energy consumption will reduce, but that of commercial energy
consumption proportion will increase. Among these types of farmers, the proportion of biomass energy consumption of the
farmer household is 90.11% , but that of the household with combined occupation and the off farming household is 72.18%
and 51.59% respectively. However, with household scale expanding, income and per livestock number increasing, the
farmer’s household energy consumption in Gannan plateau will increase; (2) Non-agricultural level is the most important
factor of influencing the living energy consumption pattern, its wald statistics is 14.122. With non-agricultural level
improving, the probability of selecting the commodity-energy-based consumption pattern will increase. Moreover, with the
farmer’s income increasing, education level rising and availability of commodity energy improving, the probability of
selecting the commodity-energy-based consumption pattern will increase. However, with availability of biomass energy
improving, the probability of selecting the commodity-energy-based consumption pattern will decline. Finally, we provide
the measures of optimizing the farmer’s living energy consumption pattern, which include developing the non-agricultural
industry to promote the farmer’s livelihood transition and improve the farmer’s consumption ability of commodity energy,
improving the infrastructure or perfect energy supply system to reduce the utilization cost of commodity energy, enhancing

the farmer’ s energy-saving awareness and changing the farmers’ living energy consumption idea, and so forth.

Key Words: Gannan Plateau; the farmer; livelihood strategy; the farmer’s living energy consumption pattern
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Table 1 Standard coal coefficient of the main peasant household energy

[HRLVES TEAT Lk F IR HAL B WA
Energy type Straws Firewood Animal manure Coal Power Liquefied gas
Prbrfit 2 %0 Standard coal coefficient 0.529 0.571 0.471 0.714 0.1229 1.714

Y AL Convert unit kgce/kg kgce/kg kgce/kg kgce/kg kgee kw ! h™! kgce/kg
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Table 2 The characteristic of the peasant household in Ganan plateau

aife Aok FEAe
Farming household Household with combined occupation Off farming household
| T
A el 5% KT T/ % Noriocliunal A& sh/ % Hifla A
Types of farmer household . ¢ Agricultural gl, L‘u " Agricultural 11/% A5 BN/ %
Agricultural . activity and .
. activity and out activity and Out to work Other off
activity severed on . L.
to work . other off farming activity
the enterprises . .
farming activity

4l IX Pure pasturing area 51.21 7.21 14.98 18.84 0 7.66
S e S R
+ZE+WI: 28.33 41.95 5.81 5.57 18.34 0
Farming-pastoral area
£¢IX Farming area 15.18 30.54 0 13.79 30.15 10.34

SRR (T

%E:,ﬂj% (AP 5.14 5.39 5.20

Family size

PE T H

SHENTTEC AL % 54.76 51.06 49.33

Proportion of male

Ao ¥ =1

T IINE (N/ ) 278 3.02 208

Labor force

R L BN %

Proportion of senior high 5.6 9.5 11.4

school and above
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Table 3 Household energy consumption of the different livelihood’s peasant household in Gannan plateau

A e BEH Coal Fi4E Firewood FEHF Straws 4% Animal manure H# Prower
LR N T Wit/ Wty Wit/ ey
1 e g/ (kgee/ ) e Hbil/% o Hbil/% T Wil % Tidhi W% o Hebil/%
Household energy Household energy (kgee/ \) (keee/ ) (kece/ ) (kece/ ) (kgee/ \)
. . Propor- . Propor- . Propor- ) Propor- . Propor-
consumption consum- per capita . per capita . per capita . per capita . per capita .
. . tion . tion . tion ) fion . fion
ption consum-ption consum-ption consum-ption consum-ption consum-ption
4HIX Pure pasturing area 784.34 61.26 7.81 6.78 0.86 4.60 0.59 702.64 89.58 9.06 1.16
PACEHIX. Farming-pastoral area 307.84 155.52 50.52 125.12 40.64 0.13 0.04 19.07 6.19 8.01 2.60
e [X Farming area 274.45 51.27 18.68 49.52 18.04 138.06 50.30 19.40 7.07 16.20 5.90
Median 262.282 0.000 34.260 0.000 18.840 10.914
Chi-square 13.401 =~ 471" 84.975 %" 31.948 7 7141477 85.365 "
4 F* Farming household 738.08 63.61 8.62 42.94 5.82 85.96 11.65 536.14 72.64 9.43 1.28
s . . . 368.34 91.79 24.92 71.62 19.44 52 14.31 141.56 38.43 10.65 2.89
Household with combined occupation
e 7 Off farming household 260.49 112.92 43.35 66.86 25.67 4.11 1.58 63.41 24.34 13.19 5.06
Median 0.000 34.260 0.000 18.840 10.914 273.725
Chi-square 18.506 "~ 12436 32.740 " 7.168 " 14.871 " 18.824 "~

« BEWAKERO.1, = « BEWKTFER0.05,  « » GEHKAFEN 0.01

3.3 OR[EIA TR P AR RE R 2 4544

R = Rl X A P B A T RE IR R AR AR 2 AR 2 AR T BEVR T BR 1Y 90.10% 5 PR I AR P LA
PR BFEER T A0 A TR BE VR T B 1 49.80% (40.06% ; 4R X AR P R AR TREAF R S s, 4 Ak
T REVEI 2% Y 50.30% ,18.68% ,18.04% (£ 3) , 1% 32 %2 5 AN ] IX I ) W R Bt | A= 7 0 s A A7 6 el
X ABHOW A BRI E G, A X DURP AL A 32, R AT 78 02, W50 e A 16 BE VR T 2% 43 501 LA & 26 S AT

H R = SR [ A T 2R AR P ) A 0 RE R 2R 25 A7 AR B 25 ), alife P 3k BRI A R R
TH 2% LE B RN AR Pz LU Ik 48, 41% , Tl 2l 1 735128 27. 81% 9. 9% ;5 Z A, A= 1) i RE TR
TH 9% L R AR, 4l iz B EE ik 90. 1%, i el 77 AR P A EL 451 3 551 oh 72, 18% \51.59% , Hivr,
alife P A TR R IR A AR 32 o5 AR TR BEVR TS 2R 1Y 72. 64%  FEATIRZ , i 11, 65% ; Hol ;i A 15 BEVR LA ZE
Z¢ B B T, G AR TS RE VR Y B B 1Y 38. 43% 24, 92% (19. 44% ; A A S B A T BE VR I LUKE AR
A AR TR RB IR T SR 43. 35% (3 3) o XRS5 AR Y B AR IR 2 LU EE R R RE RV 2 L EAT AR OC

o OF

http ; //www.ecologica.cn



1616 JAE = 35 %

GYMT, BB ARRA K- 5 AR ) R R T 9% LU RS A MR RE VR T 2% EL IS 7E 0. 01 JKOF BB A OG, Hodh JE Ak
FK -5 A ) SRR R 2% b B 5 UM 56, 156 R B0 - 0. 403 ; T AR A AL K 7 5 7 b R RE TR 2% He S IE AR
K MR ECK 0. 424, XL, B AEAR A AKE M4 R, 4 7 16 A4 16 RE 5T 2As =520 7 Hh LA AE ) R Uk
PP R B ) LA R it M BB TRy =2 1 v T B A
3.4 Aoy SOek A P AR TR BE VR B 0 R

HA P A TR RRIE I D A AR 1 KA P R AR A KT SO G AR 557 3 ) 2 A R NI
A NSRRI R NS SE AR R NS A R BE B B R X E R Ry A AR BT A
STIRPAT #5841 A= 1 2 P A= TR BE IR T SR s A 52 ) (38 4 i Al (1)) . FIUH SN 3R UA 41T
DGR AR BRI PR R 0GR B (1) MG LA 3] 0.729, F Giit &k 19.437,7E 0. 001 K F |
LU BRI A BT, LR R AR R P A TR AR IR 2R Y 72.9%

SEI IR AEARAR K54 PR A T REJRIN 2R AR 0.05 KF b2 B A OC , DL BE 2 AR A b K F Y 42
1o, AR P AR TS BB TR O FoR 0 R R (R AR R ALK B AEAREAL R BUN T 0 KT -1, B AR A AL K142
15 3 A 1 A T R R 2 i D B AR T AR A AR I B AR (B 5 SRBE R A B4 & A 1 oy
BITE 0.001,0.05,0.1 7K b5 7 (1) A 36 BE R 2% 0 522 B 35 IR A OG , I R BE ALY R IR A2 5 2B W o
TRARAGPEIE SR e — R R BV AR IR 2 i, (U2, RIE ML AR AL RBCK T 1, 1.457 1M
ABMA ABHEE A AR R B KT 0 /T 1,408 0.349 ,0.144 , B K G B FUAL S | 2 1 A
T BT TH 2 S I o B v T AR B RS 1 B AR AR TR R AR SO T R B SR AR 5 | A A A T R TR
TH PRI AT AT A SR

i DX 5 R A T RE TR 2 A G, DRI X sl R X A T AR VR T 2% 0 S S A K i AR
S AP B AR TR RRIRH 2 S E AR DG B B A B B A XA SRR R S R P ) A T R TR 2 o S A G
ARG FAS 3, UABIRSFE 37 48 SR iy ml SR BB X 7 26 06 RE VR T 9% i S8 AN .38 5 95 h 1 2 8 E
FREE L5 P AR TR RRIR TS 9% i 2 UG  HAES T BN 3

x4 HESRRPHETAXNEEFRIREEEEXHZM0

Table 4 The estimated results of livelihood strategy impacts on the farmer’s household energy consumption pattern in Gannan Plateau

e FERI (1) Model( 1) BRI (2) Model (2)
Regression model ’%ﬁ /ﬁ?{Ef_ ) /%4& Wald {H Exp(b)
Coefficient Standard deviation Coefficient Wald value
H %X Constant 1.407 1.271 -2.396 1.965 0.091
FUEIBL Family size 1.457 % 0.257 0.249 1.347 1.283
FEN 1% B F B Labour education level -0.101 0.139 0.662** 5.381 1.939
ANIGWCA Per capita income 0.349 ** 0.132 0.358 *** 11.245 1.431
ANXIHEH TR Per cultivated area 0.114 0.113 0.028 0.160 1.029
NIGHLEMTEFR Per firewood forest area -0.103 0.112 -2.224%* 4.636 0.108
AFJHEFE B Per livestock number 0.144* 0.078 -0.008 ** 0.467 0.992
B EL 3k A B -0.446 0.055 -0.013** 5.884 0.987
A4 kK Non-agriculture level -0.84"" 0.080 3.645*** 14.122 38.278
4l X Pure pasturing area 1.488 *** 0.317 1.244* 2.871 3.468
A% [X. Farming area 0.775 0.267 -1.353* 1.971 0.259
BEALR Y Model Test R? 0.729 /;j;f{nwz 89.78% Nag;:lt:te K 0.719
FSHY 19.437 " ﬁ?ﬁ 128.28 C;}E‘ge 114.072%*

* WEMAKFEH 0.1, = = WEHIKFN 0.05, = + = WEMIKFH 0.01, 455 P brifi2

3.5 Aty AN AR P AR T RE IR P U PR Y R R
AR5 FREE R 55 81 1 2 A R IO N RIBF T AR 4380 bk i AR L R4 )
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FHR R B B B DL R b X A AR B A B | A I logistic K543 AT Az 07 204 P A T RV 2k ik
PEROSEm (R 4 thpgBRl(2)) . BERL(2) 1R IT KRG S 70.492 , B E PR K F-2A 0.000 ( <0.0501 ), T I vE
K1 89.78% ,Nagelkerke R-Square 47 0.719, I 13845 5 il B 71.9% FA AR A TG RE VRN 2 s e %

ZER TR AERMIKT AU 558 )12 B B N S A i A SEMOET R | B B
b X S X AR (1 A 3 BB R P e B LA SRR, 43I TE 0.01.,0.05.,0.1 K- I 2, DA P AR
KT FREEWA L 55 80 71 32 2B FREE BB VR A T AR IBUCHE 215 ) 25 4 P 1 AR VR BB IR 2ok . b B
AKX A P A 3 RETR T PR 2 B AR R A K, wald G ik 14,122 Hk O AU, H: wald 4Eit
P 11245, 0O B B IRAY R S 5 95 3 1 2 BB R H wald GEita 70 i 5.884 5.381; AS4HE7E 4
H o 5 AN A wald GEiF {53590 0.992.0.108

FEARALAKT- AW 57 801 1 32 B8 R 0 1105 R B8 R iE A, BB BE A HE AR ALK AR (5530 )
ZHE WL R AR R AR SRR IR I SR A ME R o AR R A A AR 1 AR, A
PG R PR AR TR A T SRR A E SR 1A 38.278 A5 s NI (57 8h S 2 B R AR 1 A R
P R PR RE TR R T T SR A ME SR 2 BN 1.431 %5 . 1.939 4% i AP B PA B A\ FRLe AR A
) EL IR 3 A [ U 2R 54 Ry B (L, 10 A 5 A 0 I B DR T S U P 3 i | i ot M B U P SRR A PR AT, A P ik
PRI A ERE IR £ 0 P MR b, A B A e NI AR AR i 1 A BT R PR A
it BE VR R T2 T4 A X A AR PG 0.992 475 .0.108 £ 5 Z1 L 3nk 1 BE 5 A 380 im0 1 A BRLASE, AR F 58 M i 1k
U8 R F2 18 TR A ME SR R A 0.987 £,

4 iS558

41 Ve
4.1.1  ARRALAKF XA AR IS BRIRTH 2% (1 52 10

W EE R BN |, B AR A KT B3 5, A P 19 2B 06 R RV 2% 18 W B AIG; [RIB , i AR G A= W e s ok 3=
ARG DB =) AR i P RE R A 0 s G0 S a Ui AR ik B AR THER S B P A P AR i
REVRACER (4N, 4R35 RS FF) BEAK, R AR sl 5 305 5 4 1 o g U5 R 4R 30 B0 1Y 57 2 1 B i /b SR SEAE W)
JRRER BOML2 BAS (I, BR AR 48 ) 3 K i EN RO T TR 3 45 AR AR 16 Bl BE S 4R A U A K P
et AT 68 7 Wy SIS Je S5 Tt Pk BB AR BT A P 2 1) AT il M B IRy = 9T 82X LR o P B SR ) e 4
BT WA P A T B VR T R AR ; A BEE TR = A SRS R R R TR S, SR S R AR Y
A P AR B 2238 5 Y 2 FE kB B, — 5 TR AR T R AR A AT B, 53— TR R R Y T 3R
BUMERG R AR TR P AR TR AR VRN A A 1B AR R A A AR S AL R i A T AR IR 2 A
FEHAE A Oy A AR SR IR B AR - SR BE RE VR PR AR Ul AR AR AR I IR, AT O 4 e R AR ALK 2 A
A7 A RETRIH PR U R B A RO
4.1.2  FREEFFIERTAR P2 AR 1% BRVRTH 2% (1) 52 k)

5T K IR, Bl R BE AT RS I, 4R 7 %) 2B 05 RETRH 2 ol hn 3 32 202 R R BE RS I 97 K 1A
B AT R REIRTT K, T S8 A 1 BRI 2% fe 3 K, AT UL 458 T S B RS2 U /D 5 e A 17 B TR
PR RS SR R | B A A AN, A 5 A A TG RE RS 2 S n , JRIBE R AR AR Y A B
TN B SR e AR R A RE TR A, (E 538 0 v e R R O i, LR S MR AR VR (T R A st i TR ek
Pl i BRI, B 1 Y REIEH 2 i B G WA R I g i, 3 — 5 T 5 WA S BE A 22 1 v REAR TR T
AT, 53— 1 AT RS R O SRR s BV 2 MU P T 2 1) A O, DRI, e AR it 7 AR % BB VR T B A
R [ 75 5 R o] 1k ask B 3 2 VRO 2%

ST & B, Bl WA TK Y- 5 57 301 1 52 208 R B R4 e, AR P A A6 35 RE R T 2R 52X el LUZE W g R ol 32
ARG I DBt 1] DA S P RE VR A 0 R PO 28 855K X5 Omar R A5F 4R A9 “ BEUE B B6 ™ A AL A
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2R B KRB R A PR K T K7 R R B R v, X RE TR A AT S AR R | AR PR R A
PRI A s SO 5 v s SRR R B A 7 B 2 Tl ol Y Pl g 2 i 280 B AL 5 1T AR M S5 AR SCA R B gk P 325
fTREST T A I 2o REAR T X AT I8 M A S DA MR 7oK 1M DG RE M 2 UF 1, PR LB 22 il
FH#Se FEFF AR5 P A RRIR ., XA BEIRTN 2 1« BB AR AE A R AR AR X A 40y o R TR 17 o JEE AT Dt
GRS R TR K2,
4.1.3  RBUE AT AR XA A U RE IS 2% 5

REVR AT Ak 2 R R S M A P BR IR 2 R SR ZE R 22, TR | B R B | 5238 5 Fi 1) A5 R VA2 i A5 14T
S RE TR A0 AT IREUME , AHFAE 25 SR s | 45 S RE R0 AT SR UM R i 25 H R o JEL AR 7 A A TG RE R T B = ok
OB RCRE 2 B BT SR AR R A AR P R EUAE 4 5 R IR AR X 25 5 | DRI 22 16 426 LA A ) o R VR 32 19 9
A U A X B AR P, B TR AR 8, sl LSRR 7 S8 R i P BRI, TR LA A 2658 £ 2 AR IE BRI 1M 2 3l
EF), 55 | H ) A SRIBU X 25 ) (A 7 D 22 e 8 A il Pk RE VR Ry T2 A 2o, X o g o s i
I Hb DX A P 8 BB IR 2 24 AT S8 RS T B 1) YAk A | PR ) 550 i A O R U2 400 5 T 5 3 AS 15 1)
X, BEVRIH 9% R B2 LAFTSE REFFN B (HIE I 08 ks ik, RE A A | 5 S RS AT SR 7
VR 37 ¢ U5 ST ) 5 2 T AR e S5 PR BB IR S 2 (0 A2 T I BE B 52w, mT DAL A R R BB TR 1 T 3R
PR AR FEAR A I BT T $RAR UG AU Y B B
4.2 ZhEgH5E

A S IS5 XA R RE RIS 984T o © 5 AE R EER AL B b 25 5 fE— &, i 2T B e A e 55 X A4k
FIATEREURTH B84 T A G HE D 2, Ry i P o BB TR 17 R LA K P I 5 850000 A 2SR5 ) AR (X SR it . AR SC LA
Hrd m R EIE X, T T At 5 2O AR TE RR IR SR sg ), & B0, (1) A= O 26 H e e SRR 1
A TR RE IR PR 2 B AR A AR AT B3R i, H R e TR P 0 A T RE R T i W R R BERRRT
PERBI N F2 00 SRR K5 (2) I ATKTE I R A4 & Ry s R R T A s A B T H r
T SR P RGO BB R T 9% L 3], 388 e PR BB R G T 9% L 8], DT R T A T BE R T R 454

BT LRSS, T B A g H R i AR AR BB IR )AL R B | R B AR A ERBE I, i 4 AR
W SR “ R B AR G 120 o I IR e B il I T AR AR A 7l fR kA P A TG Y 4 SE A IR
HRIE AR AR P R S PR RE TR TR RE 7 UK, AR el TR e ) A E SRR R B R H 7 R SRR R
VRASE LA 2, IS e A LA A0 A WS, 30 e A A e AR IS 2 5 T IO , AR A (o D i i M R VR 11
BAR HR T BB VR A T AR ASE | A P A A S IR R VR T AR L A [RI , ERRAI T 4 RS AT R3S E W e
U5 LR be i i, AR R 028 A6 W o e YR %) (o A& A, I RO A< A BH B8 4 B BB VR FH %) IBOR $5:45
JE AT RE IR FH B A 4, ) S8 AR IR B AR Ry S 4 28 =, Bl i e s R A G K
A Z e BB FRIA R PR AR P2 BB ACE S8R P BT RE IR, iR AR P A TR R TR T SR LA
IR K B RBAEHT R AR IR AT FH LU 2, DA 2R 7 Pl A0 o A I Ay = ) T R B = A8 Sy L ) R K P
B2 = TR TR A B AT B
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