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Ecological compensation standards for paddy fields based on the control of

chemical fertilizer application-Lishui District, Nanjing as an example

LU Yuefeng, XIE Li,SUN Hua "
College of Public Administration, Nanjing Agricultural University, Nanjing 210095, China

Abstract: Ecological compensation is a public policy tool that can be used to cope with excessive fertilizer application and
agricultural non-point source pollution; the amount of compensation significantly influences the actual level of policy
implementation. This study examined government compensation for a reduction in the amount of fertilizer applied by rice
farmers in Nanjing. We used cost income, energy value analysis, and double-boundary contingent valuation methods and
constructed a fertilizer reduction compensation standard using the dual perspectives of the government and the farmers.. The
results showed that from the perspective of environmental cost quantification resulting from chemical fertilizer pollution, the
reference value for application of pure fertilizer to rice cropping systems in Nanjing is 268.75 kg hm>a™", which is still
approximately 14% lower than the actual amount of fertilizer applied 312.48 kg hm™a™"in 2017 in Nanjing. The vast
majority of growers were willing to reduce the amount of fertilizer to the reference dosage on the premise of accepting an
ecological average compensation standard of 882.49 yuan hm™a™'. Finally, rice growers with higher education, larger
households, and higher fertilizer input costs tended to accept ecological compensation as well as related obligations, whereas

older male farmers and those with larger planting areas tended to be more cautious about reducing fertilizer use. Our results

provide theoretical support for the prevention and control of agricultural non—point source pollution in Nanjing and the
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formulation of an ecological compensation standard for paddy fields. In the actual compensation and distribution process, the
single compensation standard cannot guarantee fairness and justice and it is necessary to establish a hierarchical ecological
compensation system that is linked to the crop planting type and the effects of chemical fertilizer reduction. Farmers should

reduce the input of chemical fertilizer as much as possible.

Key Words: ecological compensation; chemical fertilizer reduction; energy value analysis; Double —Bounded Contingent

Valuation Methods
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Table 1 Effect of chemical fertilizer pollution

T YA i BT W R %
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i pollut - B TE e 9 i %
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2
NO 75 G A o B AL SR A AR TR T R 2 R R R 4t 0.76

! AR ZE '

J88 95 Y i e 02—
L BTN B TR W1 BRI 0.2
Soil pollution 2.5mg/kg

ENAEES FUIL IR R I i T 7K A R R 2 it I 0.5
KT Y NO3-N V54 AR K P a4 WL BURBON 6.9
Water pollution NHj 754 B AAE R 2 wHERL 4.3

WERRER TS BARR R TE K g 42 WERL 11.2
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Table 2 Environmental cost estimates for chemical fertilizer application in Nanjing

S KAI5Y FHEE g ¢ SER
THRRA Air pollution Soil pollution Water pollution
Type of pollution . . . R o A N

NH; /5% N,095%  NO¥5 % iR E g AR BAR T
M7 & Influence dose /t 2285.6 396.3 510.9 4879.2 47.9 7050.4 2081.2 817.8
BN 5 e T | B A i
FAREL

5.10x107°  4.00x107°  6.79x107°  4.90x107°  6.09x10™*  3.05x107°  1.67x107° 3.60x107¢

Life damage years of per

pollutant dose /( kg/a)

EEE RS
cumulative years of life 116.57 1.59 34.69 239.08 29.19 215.04 34.76 2.94
damage /a
SOKFHAE
Total solar energy/sej
FRI A

environmental costs/yuan

FAALALIRSE A
Unit chemical fertilizer 0.16 0.00 0.05 0.33 0.24 0.29 0.05 0.02

environmental cost (yuan / kg)

BRI i 5T e AR AR

5.34x10'®  7.26x10'° 1.59x10'8 1.09%x10" 1.34x10"®  9.85x10'" 1.59x10' 1.35x10"7

6.01x10° 8.17x10* 1.79%10° 1.23x107 1.50x10° 1.11x107 1.79x10° 1.5x10°

B ST AR AE it FH PR B8 A T 3,51 107 I8, AR B 48 A X #1355 7 A 14 75 e 5 i LR BL7E 4 48 (o 39.
81% ) 57K (1 37.51%) h , g 5 T S AL IE SRS AR 1A Ry 1.14 TT/kg
3.1.2  ARIE—KFE = LA PR

X R BUTT 2009—2017 4F B (4 K RS G R T AL A (kg/hm? ) 5 B0 T ARAK I 47 4 ] i (ke/hm?) 4T H0 6
BT (VEULIE 1), & KR 7% A A B ™= 5 AL A By T AR AR A 2 B R BE AR OG  U& pR BT B AE y = -0.05264
+30.213x + 4386.6,R*=0.858, H1 T LAFS H /KA = i o S35 0 i s B, ST 6T o7 118 AN, T R A R 7 40 FH o
x=287.20kg/hm”
313 fiEEHAHREITAE

GEA SR PR K b AR AR AR S5 B, 2017 4F B g 5T A R R WO 4 7E 133—137 J6/50 kg, FEAS
B4R 2.7 Jo/kg, BLAM, 45% (15—15—15) B A A A& 22 7 2100—2200 Jo/ i, &2 & ML W e — 4%
(64% ) i AE 2500—2550 T/, W BEER S (18% ) 4y 700—850 Jo/ Wi, £ 1A AT 4l AL L ks 29

http ; //www.ecologica.cn



13 BB SF LT IE A ) A RS H A SR MEAREAF Y VIR 5T K X R A1) 7

N 4.1 Jt/ke, 8800 -
AR (6) 4R 5=30.213 c=-0.0526, BN e

P=2.7 MPC=4.1 LJ MEC=1.14 Z{EfbAZ L, w78 F 2501
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268.75 kg hm? o BEDR TSR ARRHE TTHA £ Ehone| T e e
L 5 P R X S T 5 26077280 3T 4 I K A T 7 00 30 s 0 30 400 40
Fr 600,650,700 kg B &5 T 5o Ml A5 ) 75 A AE 1.7— Chemical fﬁ%ﬁi«kg/hma

1.9 ke A% PTG B AL A & 153—199.5 kg, % & I A
SUCHRPAAREFELI N T 9000 /b SEREO SRR AR R
R A 02 5 R DA T LA RUIE S 3, A apiing region
WFFT 4 B — e BBk, T LAk g 5t i K R/ B
W A A R TR S R . 2017 4F B2 R mt T AL AESE PR P ¥ 8 A 312.4 kg hm™ a™'  FEESIT
BARFI S A 43.73 kg hm™ a™' (2 14% ) BIHIE 2 4]
3.2 RPAESAMEA TR RN E
321 KFCVM EZ B i

FRPEAGH F =535 CVM 1Y S5 X 77 Rk $8cbn J i A T PR B S A9 81 7 MR 28 LR 3,
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Table 3 Descriptive statistics of ecological compensation bid sample and the distribution of the answer form

B ( EL#R) Frequency ( ratio)

FRmT  VIREAREE  BRBRBUE RSB FETSTE  R t
Project Initial BID/ Lower BID/ Higher BID/ M?‘ T support firstly  Oppose firstly Mot &t
number (yuan/hm?) (yuan/hm?) (yuan/hm?) amntain and then and then amntain Total
support oppose
oppose suppose

1 150 75 300 4(13.3) 8(26.6) 8(26.6) 10(33.3)  30(100)
2 300 300 525 6(20.0) 7(23.3) 9(30.0) 8(26.6)  30(100)
3 525 525 750 8(26.6) 3(10) 12(40) 7(23.3)  30(100)
4 750 750 1050 11(37.9) 4(13.8) 8(27.6) 6(20.7)  29(100)
5 1050 1050 1350 18(64.3) 5(17.9) 1(3.6) 4(14.3)  28(100)
6 1350 1350 1800 17(60.7) 3(10.7) 5(17.9) 3(10.7)  28(100)
7 1800 1800 2250 20(69.0) 4(13.8) 1(3.5) 4(13.8)  29(100)

AR AR BAMERFRE 75 T8/ hm® BI3EZ M0N0 13.33% |, fe i AR {E 2250 J0/hm? A3 295N 86.2% .,
BAMEB O FIEA MRS THREBZ V& N2 88, RS2,
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WA PN NRIE AR 1 A S 2 B R ARt A [ AR ] ] SPSS &, AT A3 X0 L CVM R 7Y
ST (R4) .,

BREAV LR A R AT, T ARSI 9 S W 5 1 XK R AR T i 2 4 i . TEXG R — X VM A p ) i 2%
S A A A Dt 2 114 PR 38 A4 A2 U 3 MR AR R P BE ML T AR 2 BB R ARROA ARt B AR &
BTN AE L

AP B AU R B N B BT TR 19K BB B RBON TR, R IR T 28 BB v R
e, HEF% 32 AR Dbt 412 A T /N 3R DR SRy o kbt T AR, L AR kg 32 B AR R A T AR K
Xof A b PR S P Al | Ko R e It 1 785 10 gl AP T AL, A B 73 DR P D i 7 s 8 ) P 0 7 o S B
4 XU .

AR F AR 5 8 R A R B, 43 BT 5% 5 10% 7K i 3, WA 55 MR A P 422 52 A0 IR s it
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AR AT BENE S/ O IO B FUAMESR S o X T RE R T T PR 2 D5 AR 2 5 B 2 i NS B
Az A2 T IR IRAE” 1 S50 2 it " A A S AL ~J 158, A A1 3383t JE AR Rt SR R It AT AL , A&
H RS K LORIE A AT i

x4 WaHRZHH CVM ETH logit BAZEF
Table 4 Logit regression results under Double-Bounded Contingent Valuation Method

it e MPEER ¢ i E K KA A
Explanatory variables Regression coefficient Significant level 0Odds ratio
AR (T) 0.011 0.040** 1.011
P (Sex) -0.743 0.061 * 0.476
A (Age) -0.546 0.015** 0.579
ZHEFE (Edu) 0.625 0.028** 1.868
%A% N3 ( Hum) 0.512 0.076 * 1.668
BT AR TFHE(Cad) -0.534 0.469 0.586
AEIA (Inc) 0.121 0.568 1.128
A B TR (Area) -0.462 0.008* * * 0.630
AN AR (Cost) 0.497 0.045 * 1.643
ARNE X PR R I A B0 (At 0.573 0.198 1.774

¥ 1 ( Constant ) 0.989 0.524 2.688
BEAK (Sample number) 205

FFBUSRE (Log likelihood ) 212.447 il 48.059

Cox & Snell R? 0.209 Nagelkerke R? 0.291

LT A RIEORIKE] 10% 5% (19 ST B oK F

ZHERE FARNGBACREBABA W R BN IEBCEAE 5% K-F5 10% K E R, S SCef:
JREBSE R A B PR S T AR ) WAL A Dl P 37 2R SR ) T R S 4 2 e P ey | LA sz B0 b iy vl i
PO ; RO A= P S R R BABEA 1 (AERE B 55 A N0 e g AR A, o BB 1] 428 52 A 254
£ R A BRI i AR ARA T
3.2.3  PRRE DB A AR

SEA AR MBS R A B i R R AL AN RE T AR

P
Log it P = Ln{() } =0.989+0.011T-0.743Sex—-0.546 Age+0.625Edu+0.512Hum—0.462 Area+0.497 Cost

1-P
K 10T U1 2R ORI 45 A R A8 B ST S (B AR A 3 ST A5 58] 1 e o T /K R R 1) Ch M Ul e O b A -
on dr _ b L exp(03628 — 0.0115150) oo o

o 1+exp(-0.0117 - 0.3628) 0.011 1 + exp(0.3628) S

FFRGH T =433 CVM BRI A 2 M4 (E 2 882.49 JT hm™ a™' 53X AT LAE R Bt T /K A P U
it AL A 22 B BR R ARAT 0 AR R AME S0 . 25575 TR R | DX A7 DL S AR S 70 77 A f A S 52 ), AR BT 52 D0
(R AMEFRE 55 2009 4F FF LT3 B2 1 X R P i A 75 YL MR vfE 1 620.0 JC hm™ a™ BT, 1] LA SC
P& R AMEER AR T 5 28, BBAZ A 95 B LA S ORI I 3 i) A N st A A= S A T AR SR LB S04
4 Z£it5itie
41 e

H 2015 4FAb « =TI Shogs 38 Dok | DL SRR b ) AR 4 S AR S BB 08 R B AR R
M SZHFORAF ARG B R TR 0 B S A i e BB, DA AR R A 4R AR 0 A AR — Oy T R E
FARAF D ) AR S 10) , 55— 7 T BEKG R MU e il & 4 5 4 P SEBRAT R, A3 B M BURT B A A )
AW BT A AT S A PR 05 B R T HRAE A IBOR AR A, T DRI AR S AR MEE R R
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14 EVBERC A5 T ARG P 4% 1) A S T A S MR HE T —— AR 50T 3K X 9

T W B AR AR R RN B VE R b, AR 53 a7 T UM AR P XCEE A A S MR
HE, R DX I 0 % e 5 T R TS Y B R T — a2 i B K

LRI R AT 20 A S AME S R — [ MFRIE . S8 T A A 7 9 8 2t LA S P ) 5% U
B EAAAE R B R 22 5 RO PR AR P T ek P A A Dt 50 -5 X B AN IS AR ], <« — 807 2R 52— M A ifE
WA A5 A0 AT it A5 AT TS 35 7K M A A P ot B M | T AR RS Dt 5 8 8 7 817K S P e o D 25 DR AR AR 4
AR AR T2 R BRRRE AL L R 3 7 A — D AR BRI T, 51 A PR AT BESR B T PR B R
3, MEA BT S VR IR S AR A A Dol it 3K — 3 AR 480 1) 22 GORME AL, AR i A 7 52 s 194 el it 1l 3k 2
T AR N A AMEARAE 3R T TR0t R M B TE AR SR TR A B R e 38 (W 2 T ],

42 #5i5

AR FTEE A R BTG HAE LB DK X 205 A /K AREAS T BRI RIS | 3 0 R 1 0 B ik DA B G Bt —
433X CVM A2, F T UM RNAS Y XU LA T e B AR R st A S A MR i S 45 18 IR TR

(1) B &AL AL it P A PR EE AN BAS BT 3.51x107 T, BANEAL AL it FH 3R A M 1.14 T8/ kg, LR AT
IGE 7 HE TG e s e AR BAE 35 (1 39.81% ) SKAR (4 37.51%)

(2) FRNE V5 Y A A 1 AL AR AT 19 B ot T K R v o A v SARL A AT B AL IR A S5 R 268.75 kg
hm™ a™ BE S 2017 4F 5 pg 5t i K RE RO S PR i AT 2E AL IR i 312.48 kg hm ™ a” 'J3f7 A £ 43.73kg hm™ a™' (4
14% ) Bk it 23 8]

(3) ARSIV T CVM 0] A5 S B4 SR R | 86.2% A F B AR $2 5% 75—2250

JG hm ™ a RN EE A S AME TR R LA E A = AR S 2 A AR sl it A A A S 34 32 bk v
fH} 882.49 JC hm > a™',

(4)“ZHERE” “FSRNEC VLI ACRES AR = A 2 838 1E A P #2532 4 42 | R i
“HFHBTERR AR TR R AR R N S A P 2 A R R R A R DG
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