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Resources Conventional Parameters
2- Payment for Ecosystem Services
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4- Independent and Identical Distributed
5- Random Parameter Logit
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1- Multi-attribute Valuation
2- Fractional Factorial Design
3- Conditional Logit
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Table 1- Description of attributes and their levels in PES program

3T
Attributes

Ty oY
Description of attributes

Tsbw

Levels

sl xje 00
(Distribution of payments)

als,ly8 e
(Duration of the program)

! glejle
(Executive organization)

aoly p oyllas b dlaws
(Monitoring times)

by 1 Glpaail 1Sl
(Cancellation of the contract)

258 @is OhS @R Ole » (Frge 42 & NS Spae By b
How to distribute consumer payments to rice farmers

PES wby wse Job
Duration of the PES program

PES wby ol glesls

Executive organization of the PES program

g eo ylas Aol p Jho o a5 Sldd slas
The number of times the program is monitored each year

g @) aliy j) algi e PES asliyy byl 5 6 o
Both PES parties can exit the program

"o E s ples 4l el
“Equal payment to all rice farmers”
"ol )308 B 4 e 8l
"Pay more to low-income rice farmers"
(Wloga) wreoliss’

(s & J8las) essensd; Short-time (two years)
Long-time (At least five years)
I
Governmental
oyt
Private
o)

1 time
LY
2 times
LY
3 times
3l dgeg CBlpasl Sl
It is possible to cancel
316 2939 Bl puasl 1SG]

It is not possible to cancel

(Jby) (s31op cuosd LS oo by )y 4 B Bpas &S e 280000
(Price) The amount that consumers pay to rice farmers 310000
Source: Research findings i slaal :isle
by oY Jao ls -F Joua
Table 2- The result of conditional logit model
l _ e
gye) (slro B1,541) VAN S blod (5l 31,551)
Variable Coefficient Z Statistic WTP Marginal effect
(Standard error) (Standard error)
by 1.5009**
T 3.30 -
(Constant) (0.4549)
Ledly i 0s 0.18011** 168 1001 0.00202
(Distribution of payments) (0.10742) ' (0.00173)
22)l5 e 0.3547** 0.00283
(Duration of the program) (0.1099) 3.23 1973 (0.00236)
@bl glojls 0.1285 119 0.00158
(Executive organization) (0.1079) ' (0.0014)
aoliy yr yllss labs laws 0.2845*** 0.0025
3.94 1582
(Monitoring times) (0.0722) (0.002)
aoliyy 51 Bl s Sl -0.0903 082 -0.0004
(Cancellation of the contract) (0.1096) ’ (0.0009)
By Cad -0.00017%** 503 -0.00000122
(Price) (0.000035) ' (0.0000007)

Log-likelihood full model=-1350.5
LR Chi?(7)=71.642
Prob>LR=0.000
McFadden’s R2=0.027
Pseudo R2=0.027
AIC=2625.02
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Source: Research findings Olgi bl sisle
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Table 3- The result of Hausman test

a5 95 55 o,bo] &> e o
Alternative X2 Statistic Significance level
P F 56854.5 2900 2) o 4555
(The second option) (The null hypothesis is rejected)
(The third option) (The null hypothesis is rejected)
Source: Research findings Sidgsy slaasl :sle

sloial - ladl (s S5y Bl b (Bolai jel)ly con¥ Joo -£ Joa
Table 4- The result of RPL model with socio-economic characteristics

S ol Hlai eyl po A1 4 bl
o (slme 1 5il) Z okl (slme 1 531) Z s )bl WTP
Variable Coefficient ~ ZStatistic  Random Coefficients ~Z Statistic
(Standard error) (Standard error)
b oy 1.1384*
T 213 - - -
(Constant) (0.5355)
sy @iy 0ps 0.29515* 0.7323%**
(Distribution of payments) (0.1484) 1.99 (0.2031) 3.61 914
B8 e 0.4280** 0.0758
(Duration of the program) (0.1465) 2.92 (0.3159) 0.24 1326
! glojle 0.1601 0.96 0.9070%** 450 .
(Executive organization) (0.1669) ) (0.1975) :
asliyy ol labs sl 0.4346%%* -0.12006
4.76 -0.55 1347
(Monitoring times) (0.0913) (0.2170)
iyl Bl il ISl -0.1829 0,87 1.4226%** 503 )
(Cancellation of the contract) (0.2099) ' (0.2399) )
By Cuad -0.00032*** 401 ) ) )
(Price) (0.00006) '
O 0.00000071* 1.66 ) i i
(Age) (0.00000103) !
Job g -0.0000114 0.59 ] ] ]
(Marital status) (0.0000192) :
i -0.0000455* 199 ] ] ]
(Gender) (0.0000229) '
N slael s 0.00000544 0.68 i ) )
(Family number) (0.00000803) '
115=5405 olaws

Number of samples=115
2415=clualine dlass
Number of observations=2415
logLikelihood=-720.085
LR Chi?(5)=51.98
AlIC=1450.1
Source: Research findings Oidgh basl isle

hetiad Jaa 3)ly Jlop @598 02 L o Sy ol g 605 48,5 ol » &8 (Bloai glayell b e s @li F Jsee
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Introduction: Among the various available tools in the field of natural resources and environmental
management, the payment for ecosystem services (PES) is one of the market-based methods that is considered
worldwide to protect the environment and ecosystem. PES is an important method for effective management of
natural resources and public goods and one of the tools for managing degraded ecosystems and related
environmental and economic services. Considering that Sefidrood is considered as the most important and valuable
source of agricultural water supply and aquatic environment in Guilan province, and also the water quality of this
important river is in a bad and very bad condition, this study was conducted using PES economic tools through
payments by rice consumers in Guilan province to rice farmers and thus encouraging them to take environmentally
friendly measures (organic agriculture) to reduce pollution of the Sefidrood River.

Materials and Methods: This research was conducted using a choice experiment method. In our CE, each
PES alternative is described by a set of attributes that include distribution of payments, contract duration,
implementing organization, monitoring times, possibility to cancel and payments. First, to investigate the effect of
different attributes of PES scheme on rice consumers' willingness to pay and their marginal utility, a conditional
logit model was used to compare the results of random parameter logit model and latent class models with a base
model. Then, the RPL and LC model was used to further investigate the invisible heterogeneity that exists in the
behavior of respondents. The RPL model is an advanced model that allows attributes coefficients to change
randomly among respondents. Therefore, instead of estimating a fixed coefficient for each attribute, two
coefficients are estimated, which together describe the distribution of heterogeneous preferences of the respondents
for this attribute.

Results and Discussion: To confirm the CL model, the independence of irrelevant alternatives assumption
was performed using the Hausman-McFadden test. Given that the value of chi-square statistics has become large
and significant, therefore, the CL model is not suitable for investigating the effect of attributes on consumer’s
willingness to pay, and more advanced models should be used. For this reason, RPL and LC models are estimated.
According to the results of the RPL model, the highest willingness to pay is related to the monitoring times therefor
indicating that consumers are willing to pay 1347 Tomans for more monitoring. The amount of willingness to pay
for the duration of contract and distribution of payments is equal to 1326 and 914 Tomans, respectively, which
indicates if the contracts are short-time and also more payments are made to low-income rice farmers, the
willingness to pay will increase to 1326 and 914 Tomans, respectively. Based on the results of the LC model, in
the first class, except for the contract duration, all other attributes were not statistically significant. In the second
class, the distribution of payments, the contract duration and the monitoring times with a positive sign and the
implementing organization with a negative sign are significant. Class membership coefficients for organic rice
consumers indicate that the likelihood of being in second class depends significantly on the respondents' age,
gender, and level of education.

Conclusion: The results of RPL and LC models confirm the existence of heterogeneity in the preferences of
organic rice consumers. Therefore, appropriate methods can be used to differentiate organic products and thus
improve the utility of consuming these products. Consumers were also more inclined to have a short-time and high
monitoring scheme, this result is not unexpected due to the novelty of the scheme. Therefore, it is recommended
to start short-time schemes with high monitoring. Consumers also tended to make more payments to low-income
rice farmers, so it is recommended that lower-income rice farmers be given priority in implementing the PES
scheme. The results of both model showed that the distribution of payments and monitoring times had the highest
priority for consumers in choosing the PES scheme, respectively. Therefore, in order to increase the participation
of consumers in such schemes, it is recommended to include these attributes in the schemes. Also, although PES
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is not designed as a tool to reduce poverty, it can increase the incomes of low-income rice farmers and help their
livelihoods. Given that such schemes have not yet been implemented in Iran, it is suggested that in order to increase
consumer participation, various levels of attributes should be provided to the respondents.

Keywords: Choice experiment, Guilan province, Random parameter Logit, River pollution, Willingness to
pay



