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Ecological compensation standard for controlling nitrogen non-point pollution

from farmland: a case study of Yixing City in Jiang Su Province

ZHANG Yin, ZHOU Yuchen, SUN Hua "
College of Land Management, Nanjing Agriculture University, Nanjing 210095, China

Abstract; Farmland nitrogen loss has been identified as the main source of water pollution, which has become a bottleneck
of agricultural sustainable development and ecological environmental resource sustainable utilization. To control nonpoint
source pollution was extremely urgent for the intensive agriculture in China. Due to its specific characteristics such as strong
negative externalities, complexity, and universality the traditional technology for controlling point source pollution could not
be simply employed. The ecological compensation, used as a public policy tool to address the global ecological crisis and
environmental pollution, has shown the internalization of external effects, and has become a environmental and economic
policy to protect field ecological environment in western developed countries.

Taking into account the initial development in China’s non-point source pollution control policies and the practical
difficulties of watershed pollution control, to explore ecological compensation mechanism of farmland non-point source
pollution control is very urgent. Calculating ecological compensation standard is not only the core and key of the ecological
compensation mechanism construction and operation, but also related to its success or failure. At present, ecological

compensation standard about controlling agricultural non-point source pollution, especially farmland nitrogen, has not been
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fully studied in China. The current ecological compensation standard for agricultural non-point source pollution mainly
considered the opportunity cost for agricultural environment protection or producers’ willingness for compensation. However,
how many pollutants will been decreased after ecological compensation implementation, or contaminants reduced to what
extent before the compensation have not yet been considered. Therefore, the ultimate goal of building ecological
compensation mechanism is subtracting the pollutants to some extent and the pollution control targets must be clearly set
before estimating compensation standard for agricultural non-point source pollution.

The basis for this compensation is that farmers receive government’s compensation based on their reduction in nitrogen
fertilization in achieving the optimal ecological economic. In this study, Yi Xing City was used as an example to illustrate
the contingent valuation of cost and benefits and explore the ecological compensation standards for farmers’ controlling
farmland nitrogen non-point pollution. The results showed that; (1) ecological economic nitrogen application amount of
grain production in Yixing City was 225.0 kilogram per hectare, the theoretical value of compensation margin for controlling
farmland nitrogen non-point pollution was 620.0—7098. 0 yuan per hectare; (2)68.3% of the respondents farmers were
willing to accept compensation to reduce nitrogen fertilizer and the farmers’ willingness of accepting compensation were
positively correlated with their farming experience and education; and (3)50.7% of the farmers that were willing to accept
compensation chose to reduce the nitrogen fertilizer to the optimal ecological economic nitrogen amount with a compensation

standard for farmland nitrogen non-point pollution controlling at 620.0 yuan per hectare.

Key Words: farmland nitrogen non-point pollution; optimal ecological compensation standard; ecological economic

nitrogen application amount; externalities; controlling
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Table 1 Environmental impact process and circulation coefficient of farmland nitrogen
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Table 2 Results for estimating environmental costs of nitrogen fertilization in Yixing city
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Project NH; {54 N, 0 55 NOy¥5 ¢ R SR 15 Yy NO3-N V5% NHj-N {542

M & Impact dose/t 859.1 180.9 257.73 380.46 1521.83 1104. 56
V5 Y AR 5 | B A A A

%\ bl 5.10x107° 4.00%107° 6.79%107° 4.90x107° 3.05%107° 1.67x107°

Life damage years of per pollutant dose/ (kg/a)

H: iR A B

L””*’”‘.”@%ﬁﬁ. 43.81 0.72 17.5 18. 64 46.42 18.45

cumulative years of life damage/a

SR PHAE(H Tatal energy/sej 1.09x10" 6.73x10' 1.64x10'® 1.74x10'8 4.34x10'8 1.73x10'®

FRE AN

" R 5.73%x10° 9.42x10* 2.29%10° 2.44%10° 6.07x10° 2.41x10°

Macro-economic value/JG

@ BARET RS MG %), A SCrP R B RE 1 5= 4 A 0 B KRR/ NZE B B i RS S S GE AR S A AR BB e — 2 1 LL A1
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http ; //www. ecologica. cn



23 4 GRED S A R AR IR TS Y i 19 AR S A MEAR I —— DAL IR B ST R A 7333
2 Al 24 2 A 4 A e SR o _

(2) ZEBe R R A0 RUALHE I Lo 2 T 7000 o 001192 + 11.423x + 4183.8 .
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W1 4183.8.11.423 0. 0119, 762X (6) H1, X, MR 53 6400

- s . N 2 6200 . MEFR
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DLRR 24 405 19 0 1% 8 ZUIE 40 5 P (P, = 4. 06 TC/ Bl EXHEBRE KRN £ E

Fig. 1  Simulated function of main grain (rice and wheat)

ke) @, gk, ha(6) TR H B 4T & AR = 2 5L
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(3) A m ATt A =

A1 (10) AT AT, B TITARE A = I R A E S A PR AR X, = b/2¢(P, + MUC + MEC) /2¢P , i T3 835
BRI BRI, A SCOLEUIE N ARFEB M YR IR, B MUC =0, AR 41 | SCRTAT, 2009 45 B 2% 17 EUIE G FH B9 4 ES A hy
111 J8/kg,bc P P, A1, Wt 38 5k 15745 2000 45 B % TR £ 2 7 14 i 2 25 28 B i 4R ik b 375. 6
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2.3 RMEEE
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Table 3 Probit Model Estimate Results

fie R s it EX 1 Z GiitE fife A B4 Z G
Explanatory Variables coefficient 7 Statistical Value|| Explanatory Variables coefficient 7 Statistical Value
PER (sex) 0.2548 0.57 AR (age) -2.1244 -1.53
ZHBFE (edu) 0.891*" 2.62 SRR TEB (cadre) 0.4625 0.78
FHES5 A NEL(numb) -0.7887 -1.65 LA L (inco) -0.3265 -0.42

il FH 2856 ( expe) 0.6908 * 2.01 il FE A ( scale ) 0. 1454 0.4
FEMNFTAEZAEL(job) -0. 1565 -0.45

ok RIRAE 1% BIKFE TR, = FIRTE 5% RKF T 23H

3 g

] 1A FH 22 AR s VR T YA o ) sy S BB B 1 i/ 2R it P 2 DAV 3k e o e P 2038 B i RIS e 11
AR ISz — | RUIE A Al & — SN T |, S A A M RR AT S Tl S P R AL, AR Y a2 FH AR -
W25 5 R R PR A AR 25 A 1 O = B T A P i RN il P 2 AT 4 ) A FH R0 3 R A VRS e 1 2 S A M R
e, UES T T 2260538, 75 0 A R RUIE FH sl B e A A A 2 5 AU F A it RO ] ARAG M, B4 2
B AR A AT AR N 375. 6 ke/hm?, 4R P U8 /0 AN it FH 4R 45 19 BORF M 2 B8 (8 70 il Ky
620. 0—7098. 0 Jo/hm’ , B %17 68. 3% A4 P R AE BUM PR LA M R AT B2 oD ZE L R Pz B R S
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