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Table 1 Definition and descriptive statistics of variables related to agricultural production
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in wheat production



618 BOR S ETRPETTRIENG XUE” HARIRRE B AL 1487

MR A2, AR PBORRERE Bl T ABIERPR ™ B
LB AR 2 B T OB AR, AR SCHE— 20 T HIS S 341X 1) PR X AR HE 1
SEBRp SR T AT, R (1) PR RSB EOT AR = AR AR S 45
AR TR LA R AR PR R AR PR, IR T B N SRk HEA T A S AT -
lnYl.=50+alnLi+/J’lan.+elnFi+2'9[Xi+e (9)

e o, EEETT; X, FR HABRZ R R = i A P RR e MR I A5 A i, 204
FERAER . M BOERE . SRR Rl A PR T X R R UL
9, FRTHES B e FORBENLIR ZEIN,

BEARMIDKIRE (VA B eRBUSTHA R ANGR 2 Pl o SRR, ARAER /N2 1Y
PRI AR, HRE AR

Sea AR ATE R . HEAGSh %2 Cobb-Douglas £ =R EE TR
A \i . - ’ A -

Table 2 Estimation of the Cobb-Douglas Production Function
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Fig. 4 Simulation results of economically optimal fertilizer amount with different fertilizer prices and different grain (wheat) prices
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Fig. 5 Impact of chemical fertilizer price on the economically and environmentally optimal fertilizer application
amounts and the grain yield
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FFEFARN E ARG E . (2) SATHEEs X ALt A% (Pral) A 4.67 t/kg, A
At oA as R b B AR NS AN A8 1 — 2224, AAE BTt A A B P i) T2
WAIE D LI ER ™ . T REHBUG RN —B ], BEZEN TIRERE R4,
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SCt T — RSN ACNE R AR, 8 AR NEA T ™ BEAR XT38 SR X i AH L A A
WK O 2 BT, BRI F AR A =223 (Rl 258 )1 . A HLIERSE)
FIFRATEAT T, ACIEA A RAATR AR . FERNE R KA T T, A P ah SR 18
S JEE I L NE B A Z S B B i3 ™

3.2 i

TV BRI, A SCHE DU BUOR AL

(1) BriER Pt m 2, AW SR SRR =1 LIk, FRE
ANt A gl e J sy s I B, e BRI A, BRI AT HFS R R ATIE S . FERRE
FEIXK, R T XA P AR Rt B AR5 I, R -S98R Ty R R
FoUR O, IR R R0 i BRSNS TRk 55 55y S s g AR
Wb+ B REAL , B EAR P XA A w25, et . WA, [RIES, oo
AERKAFRNER Y EAL T, S A PUIE SARIEMFECHE, JF 50 KRR . FER
Y. BB SE B BRI BN, 5 S REIKEE L R0t I i Aok A 5=
BRREE S ) BRI, SRRy A AR

(2) ALACNEA: 7= g4 S HAMIE BT , B B AR B AR X A8 2K o 78 20002 T
L, AR R A2 B T AR B T AR A e, A ECR T | 5 mT AL
e P AR T o TR ER AR AR TEAR KA B BRI AL e/ NV A 7= 0 =, i
P REATORR A% AN TR/ INAR P B A R 1 o (E 25 R S A I X BRI 1) T A >
HEARA AR IE TN A& K-, BRI 25 v] i e A S 25 MU 25 A PR R, bR e et
PV EE RIS, T P ARG L BB, A bl ) ELAT I P AR A A AT AL )
RERBT AL MLEHLIE R CAPLIE . B IR A . SBREIESE) Wist. DL LZEa
W, — 7S R S AR AL T A A%, O — D T RE A R P R A RS
ek T RUIE R AT, AR T SE BRI S A — H R .

(3) LI A AL, ST IR A F= - T AR AR . “SRta ke
AR E I, W BARR IR MEA LT, Sahia ol FhaRglh & 55 )7 ek
FAHUETTIEAI A, 465 KN IR G R, sk AR, SHFEE, iz
HZ b gl et BAR RS A, R EEFIHZCR, REL AR gL 4, fi
o, EEE VAR SR T, P B LA A DO AR G TN, T
e FEEAR . B EFERH AN, BRI A = R B AR A SAS, DAE
MR Bl A= R, yRoph i AR At A St s/ D% R 1 4 4 LAY S )

S DL AR BB T UM X Y 22 6 530, (e — @ BB ] LI 24 d b
Ji S AR B 32 X, — 5 T2 R oy TR R b, (RO A% 8 28 56 i ) 15 it A
SEW NERZE” AR BRAAAE T HSER R DX (R 17 2 4 ) 3 ] PN Rl AR AR P iR A7 7E
AP AR, 5 —Jr T O R EY AR & e )y SCEAE TR AU B, 3
AR £ 2 4 5 AR AR I A A 1) AR AR FARIL T I i X, 2 A IS RUR & 77 X 5K
PR B AL 7 5 IR AT RR S R J i BT AL Z0 T I A B 2Pk . A, FEAR SO R 1, ek
TSR IR X 22 1 7 e 3R 22 () A AR AR R sl SR A A TR AT, DAIE— 2P0 SE B IX.
BB LR LR
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Analysis of fertilizer-use optimization under the joint framework

of economic rationality and environmental sustainability:
Evidence from wheat farmers in Handan, Hebei rovince
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Abstract: China has faced severe challenges from the tight balance of food security and the
pollution caused by the excessive use of agricultural fertilizers. How to optimize the fertilizer
uses to ensure national food security and agricultural environmental sustainability has become
a great concern. The purpose of this paper is to explore ways to optimize the application of
chemical fertilizer under the joint framework of economic rationality and environmental
sustainability in major grain-producing areas. Using the survey data from 1026 wheat-growing
farmers in Handan, Hebei province, we build a quantitative model of small holders' use of
chemical fertilizers to analyze the obstacles in achieving economic rationality and
environmental sustainability simultaneously. The results show that farmers' expectation of
chemical fertilizer's output elasticity in the sampling region is significantly higher than the
actual elasticity, indicating that, generally speaking, the farmers overestimated the effect of
fertilizer on improving grain production, thus using more fertilizers. Meanwhile, the current
price of chemical fertilizer in the study area is about half of the optimal price estimated in the
analysis, indicating that the cost of chemical fertilizers is relatively low compared with other
agricultural inputs, e.g., labor, thus farmers tend to be more dependent on chemical fertilizers in
pursuing higher yield. Hence, taking into account the national food security and agricultural
environment sustainability, our results suggest that: (1) It is necessary to correct farmers'
cognitive bias towards the (in-)effectiveness of fertilizer use to promote scientific fertilization;
(2) Fertilizer market structure and the relative price between synthetic and organic fertilizers
should be more differentiated through the supply-side reform, so as to fundamentally mitigate
fertilizer 'overuse' in China.

Keywords: food security; fertilizer use; simulation optimization; economic rationality; environ-

mental sustainability



