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Introduction

The forest ecosystem is one of the most important natural resources of any country, which provides various
functions and services for human beings. Therefore, recognizing the functions and services related to the forest
and determining the most appropriate valuation method for them is of particular importance. Also, the
continuation of using the functions and services of forests requires programs to protect and improve their
environmental status. This issue itself requires the participation of stakeholders and finding out about their
preferences for forest ecosystem protection and valuing them. But estimating the real value of some functions,
ecosystem services and developing appropriate mechanisms to obtain their economic value requires economic
valuation methods using non-market methods. Although there are different interpretations of the economic
valuation methods of functions and services forest ecosystems but among the various valuation methods,
economists have more emphasis on the value of money that is estimated through stated preferences. One of these
methods to estimate the stated preferences is the Choice Experiment.

Materials and Methods

The purpose of this study is to evaluate the preferences and willingness to pay (WTP) of native communities
for the conservation of Shiadeh and Diva forest ecosystems of Babol city located in Mazandaran province using
the evaluation Choice Experiment (CE) method. The Choice Experiment is a subset of the choice modeling
method and the stated preference method family. Choice modeling is based on Lancaster's value theory and
random utility theory. Also, Shiadeh and Diva forests are one of the green areas with all kinds of forest covers,
plants and valuable trees and as one of the useful and valuable resources for the residents of the region. These
forests play an important role in the lives of the forest dwellers, herdsmen and villagers on its outskirts. Also,
Shiadeh and Diva forests because of the presence of natural forest ecosystem, beautiful landscapes, unique
vegetation and diverse animal species, as well as special human and cultural effects, are always one of the
centers of interest. This forest ecosystem is very valuable and can provide services for the residents of this area.
Therefore, in this study, the statistical population of the study includes 150 native households in the villages of
Shiadeh and Diva forests. In the study, research data were completed and collected by field sampling in the
summer of 2020 by native communities of the region. Socio-economic variables include eight variables: age,
marriage, gender, job, household size, education, income and household expenditure. The effect of these
variables on the WTP of communities was surveyed. In this study, the WTP of individuals for the forest
ecosystems conservation was estimated by the CE method and conditional logit model. To validate the
conditional logit model, the independence of irrelevant alternatives (I11A) was performed using Hassman-
McFadden statistic. Also, a multinomial logit model was used to investigate the effect of socio-economic
variables on the WTP.
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Results and Discussion

In this study, the reliability of the questionnaire was calculated using Cronbach's alpha test and was obtained
as 0=0.87, which indicates its reliability. WTP of each household for the conservation of Shiadeh and Diva forest
ecosystem services, including regulatory, habitat and information services, from the status quo to the
improvement situation was equal to 1020.68, 630.25 and 1026.49 thousand Rials per month, respectively. The
study results showed that WTP native communities for the forest ecosystem conservation to provide regulatory
services and its improvement is the first priority, and habitat and information services took the next positions.

Conclusion

The aim of this study was to evaluate the preferences and willingness to pay (WTP) of native communities
for the conservation of Shiadeh and Diva forest ecosystem using the evaluation Choice Experiment (CE)
method. In general, it can be concluded that regulatory services was the most important forest ecosystem
services in terms of native communities in the region. Also, the final WTP of native communities' estemated at
33329.04 Rials per year (2777.42 Rials per household per month).Therefore, considering the great importance of
the regulatory services of Shiadeh and Diwa forest ecosystem, such as water protection, soil protection, carbon
sequestration and climate regulation, etc., it is suggested that relevant institutions such as the country natural
resources and watershed management organization, the general department of natural resources of the province
Mazandaran, regional water organization and agricultural Jahad organization allocate the necessary investments
for the protection of Shiadeh and Diwa forests, and implementation of projects such as forest management
projects, water protection, soil protection, species protection flora and fauna of the region projects, etc.

Keywords: Choice experiment, Ecosystem functions, Rural communities, Shiadeh and Diva, Willingness to
pay
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Table 1- Description of attributes and levels

3 T) Y &aw Y o ¥ oo
Attributes Level 1 Level 2 Level 3
(soalats 35,8 P a0 Fog b2 )3 0 9290 Cumdy
Regulatory function Worse 50% Better 50% Status quo
i) 2,58 P do)y> 0 P oy B 990 Lymdy
Habitat function Worse 50% Better 50% Status quo
S 258 P do)> be e 2> O d9rge Cundg
Productive function Worse 50% Better 50% Status quo
Sl 58,8 ARSI SR o> B S350 Cundy
Information function Worse 50% Better 50% Status quo
Price ¢

5.5 claaidl :isle
Source: Research findings
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Table 2- Description of Shiadeh and Diva forest ecosystem service

3,5,

Function

Olous
Services

Regulatory

w35 0 yS a5 o janST A je 58 st cugy g (slad . (So5elgn JpnS ( SLidl 03,3 da g O wabais oy Sagll glgil gals dgn
Gas regulation: oxygen supply, carbon sequestration, regulation of humidity and air temperature, reduction of various pollutants,
climate regulation, pollination, biological control...

Lis 6yl O it ooyl Of 03 o s el ool g adye il cblis bya O Gy ol Ol ol i 558 5 6ol o
“S)y3liS Y gae Mg g (g0l

Water conservation: water supply and supply, water regulation, rainwater storage, regulation of running water, maintenance of
groundwater flow, prevention and control flood, water supply for drinking and production of agricultural products

SB S (ol S (gidne dlgo malals «SB (g 55diols baas ¢ liKaw) (ialS (Y 5 IS iuldl 5l oS sl 1S cbles
Soil conservation: Preventing the increase of mud, reducing sedimentation, maintaining soil fertility, regulating nutrients,
soil formation, soil maintenance

Habitat

S antlo g 31> (55l 9 (LS (SdisS (S5 (sl cslio ol (el
FSEOWg Providing suitable habitat for the life of plant and animal species in and around the forest

(9 5 (LS (o g5 bis) (y9ls 9 (LS Cilisee cloaiss 1S5 b Jtandg (ol cuslio olSiun j (ol
Providing suitable habitat for reproduction of different plant and animal species (preservation of plant and animal biodiversity)

Sy bl 5 (G55 (o)l ((SBF e el dlge S gz i g (202 03508 Mg
Production of wood and non-wood products, food, raw materials, genetic, pharmaceutical, decorative and cosmetic resources

Productive

Information

JKin 3 (Sl g oo )BT Lais o pim g Simyd loledl ¢ 3l ; cleMbl oS
Acquisition of aesthetic information, cultural and artistic inspirations, preservation of religious and historical
monuments in the forest

Sl (i 5 (ojgel slacuo ) (Bjsel 5 (ol Ml e Cager (b e Sl bl
Conservation of a natural resource for obtaining scientific and educational information (educational and research opportunities)
o J cblis 5 JSix b cjluleds ool
Providing natural landscapes of the forest and its protection
E)ED)S g (Pl o yd g O (ol Cpr Kl clbles
Forest Conservation to provide facilities and opportunities for recreation and tourism

o5 claaidl (s le
Source: Research findings
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Tabel 3- A sample of 7 choice sets

79 Wl w35 o a3 T4y
Feature Option A Option B Option C
soeka 3,518 S9ske Tl
Regulatory function Improvement Destruction
2B 3,58 Sgnke T
Habitat function Improvement Destruction L
a5 2,58 e sy L e
. . . (05 ©ygo lab Cumdg 3 8 @ )5 le3)
Productive function Destruction Improvement Status quo
él“Wol -‘)5)5 sl dgrke (I do not want any change in the status quo)
Information function Destruction Improvement
(Jb)) ceid
Price (Rials) 45000 22500 67500
38 sl S S - - -

Select one of the options

5.5 claaidl :isle
Source: Research findings
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1- Conditional Logit
2- Polynomial Logit
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1- Polynomial Probes

2- Interfering Logit

3- Functionality Function

4- Independence of Irrelevant Alternatives
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Table 4- Socio-economic variables of respondents
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5% 39 9l Moy
Variable Attributes Variable Percentage
20-35 44 30
Oy 35-45 47 31
Age 45-50 20 14
50> 38 25
30 134 89
S Man
Gender o5 16 1
Woman
Ul 125 83
Jabs Marid
Marital status > e 25 17
Singel
Specialist: expert?
Lo S 37 25
Employee
Sl 67 44
Self-employment
&;) )‘.)45[5 5 3
Job Housewife
L} 16 11
Retired
S 12 8
Manual worker
e 4 3
Unemployed
9?{...::5') 5 3
University student
.\)'54 )Al.u) 1 1
Other cases
&Sy 2 2
PH.D
L) wlis, S 12 8
MSc
M ol 41 27
Education BS
ood 599 20 14
Associate degree
o 35 23
Diploma
High school
Uneducated
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Source: Research findings
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Table 5- Result of Hausman test
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Sl 12 Significant levelel
Amount
-366.77 -

5.0 gladbl sl
Source: Research findings
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Table 6- Results from estimation of conditional logit model

s oy Jaro 81,51 2 8,0l (S 513 e chans 2 51
Attributes Coefficient  Standard deviation  z Statistics Significance level Marginal effect
Lo 5,818 0.2736709 0.01687 3.57 0.000%** 0.0602384
Regulatory function
&) 3,518 0.1539071 0.01679 2.02 0.044%* 0.0338769
Habitat function
IV RS -0.3239737 0.01653 -4.31 0.000%** -0.0713106
Productive function
Sl 3,58 0.2506687 0.01673 3.30 0.000%* 0.0551753
Information function
Caodd -0.0002442 0.00000 -14.59 0.000%* -0.0000537
Price
N=5019 Pseudo R%=0. 4 Prob> chi2: 0.0000 LR chi2 (5):172.31

Log Likelihood R2=-1664.5254

i claal sl
Source: Research findings
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Table 7- Willingness to pay for the conservation of Shiadeh and Diva forests ecosystem

(oo 33 JU,) céls p s Jlod

(JUo y2 JU,) caldy 4 Jslod

At:fi[f i Willingness to pay Willingness to pay
utes (Rials / Month) (Rials / Years)
Leoaii 5,58 1120.68 13448.16
Regulatory function
2K 5,5 630.25 7563
Habitat function
Sledbl 5,8, 1026.49 12317.87
Information function
Total  xex> 2777.42 33329.04

saiod claanl sl
Source: Research findings
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Table 8-Resoult of multinomial logit model

Ve P EYVESH Gy b shro Bl 45l z 5o (P>121) syld sre lanws
Dependent variables Coefficient Standard Deviation Z statistics Significance level (P> [Z]
o X L5 3,5, -0.0027282 0.0085716 -0.32 0.750
Regulatory function x Age
i X gaglals 3,518 0.8593112 0.2839724 3.03 0.002%*
Regulatory function x Gender
Ul Cuniy X aglais 3,58 0.2773588 0.2579947 1.08 0.282
Regulatory function x Marital status
J.w x L J;)K -0.1315627 0.532187 -2.47 0.013
Regulatory function x Job
Mz X goglis 3,515 0.6665 0.0174399 3.81 0.000%**
Regulatory function * Education
)15515 J’: X oudats ))5)15 -0.0513071 0.711522 -0.72 0.471

Regulatory function x Household number


https://www.sid.ir/fa/journal/SearchPaper.aspx?writer=190971
https://www.sid.ir/fa/journal/SearchPaper.aspx?writer=190971
https://www.sid.ir/fa/journal/SearchPaper.aspx?writer=98123

YV L K psST cbilas 6l sogs aolga cilxusr 35 (b )l (ol o g 00l) 2>

C)B“ x s 3)_{)[5 -1.27x10® 5.88x10°° -2.15 0.031%*
Regulatory function x Expenditures
Mi)’ X oslass ))5)5 -1.95%x10°® 5.81x10° -3.35 0.001%**
Regulatory function x Income
o X u.mi’" 53,5, -0.0028342 0.086142 -0.33 0.742
Habitat function x Age
i X B Sigj 3,58 -0.054622 0.2828969 -0.30 0.763
Habitat function x Gender
Jafb" Sy X u‘*’i" ; ;/S;l{ -0.148541 0.2594296 -0.57 0.567
Habitat function x Marital status
s x L;“i" 58K 0.0351597 0.531425 0.66 0.508
Habitat function x Occupation
EMass x S S >)§)l§ -0.0336018 0.0174724 -1.92 0.054%*
Habitat function x Education
)l9il‘> A; % g‘”i" 5 :;)Lf 0.0739864 0.0714151 1.04 0.300
Habitat function x Household number
b X S J/S)lf 7.19x10°° 5.79x10°° 1.23 0.220
Habitat function x Expenditures
Mj)_\ X Sisj 5,58 7.34x10° 7.19x10°° 1.27 0.205
Habitat function x Income
o X 8 .x..l95 55,8 -0.003834 0.0086804 -0.44 0.659
Productive function x Age
i X 55> )f)lf 0.04137233 0.2896846 1.43 0.153
Productive function x Gender
Jmi;’ “ndy X L5~\-J95 s)f)lf -0.1272612 0.2609321 -0.49 0.626
Productive function x Marital status
Jasx ¢ .xJ,: 5,8, -0.0253659 0.0538124 -0.47 0.637
Productive function x Job
Mpars X gg a)f)lf -0.0449645 0.0175703 -2.56 0.010%*
Productive function x Education
)ly'B RREIPINR; ))5)15 -0.0413972 0.072232 -0.57 0.567
Productive function x Household number
e X gass ))5)15 7.51x10° 5.9x10° 1.27 0.203
Productive function x Expenditures
M])b % LSA'Jﬁ:" 3,58 7.6x10° 5.84x10° 1.30 0.193
Productive function x Income
o X u.}'lf—)ﬂol s )f)lf 0.00336817 0.0085606 0.43 0.667
Information function x Age
i X L;'{Lc)ﬁo] 3)5)15 -1.035711 0.2826484 -3.66 0.000%%*
Information function x Gender
UL:;U “undy X U’;Lc)\]ol 3)5)15 0.03664 0.2578311 0.16 0.873
Information function x Marital status
Jas x ‘_;Lc)rﬂol D)f)lf 0.102208 0.0529301 1.93 0.053"*
Information function x Job
oM s % L;Lc)'l]ol 3)5)1; 0.0016637 0.0174114 0.10 0.924
Information function x Education
)19315 .u: X ‘_;LG)'UQ‘ ;)S)lf -0.0367144 0.0712295 -0.52 0.606
Information function x Household number
C)Bu x dLG)’Uo‘ J)f)ls -]..84>(10'g 5.85><10'9 -0.31 0.753
Information function x Expenditures
.\,o'lp « uﬁl&)ﬂol :)S)lf 5.84x10° 5.77x10° 1.01 0.313
Information function x Income
fow ;| U5 Cons 0.0876399 0.1391942 0.63 0.529
N= 30150 Pseudo R?= 0.0667 Prob> chi?: 0.0000 LR chi? (37): 267.54
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Table 9- Results of marginal effects

Qmnly (o prio w2l F! shro Bl ool Z o L] (P>[Z]) s 1o sire s
Dependent variables Marginal effect Standard deviation Z statistics Significance level (P> [Z])
Oy X oeadais 3,518 0.005554 0.017447 0.32 0.750
Regulatory function x Age
Cain X ol 3,518 -1.743245 0.0575095 -3.04 0.002%**
Regulatory function x Gender
J,mb Cundg X galaii 3,518 -0.0564602 0.0524858 -1.048 0.282
Regulatory function x Marital status
Jas x Leda 5,88 0.0267814 0.0107961 2.48 0.013**
Regulatory function x Job
EMuass X goulats 5,18 -0.0135675 0.0035339 -3.84 S
Regulatory function x Education
Dol sxs X gy 3,818 0.0104443 0.0144737 0.72 0471
Regulatory function x Household number
2ol X audats 3,516 2.5x10° 1.19x10° 2.16 0.031°*
Regulatory function x Expenditures
2l X codais 3,518 3.96x10° 1.17x10° 3.37 0.001°**
Regulatory function x Income
o X (2 )5 5.77x10* 0.0017534 0.33 0.742
Habitat function x Age
Comin X (BEa; 3,5,5 0.0174011 0.0575859 0.30 0.763
Habitat function x Gender
Job cunsg x s 55,8 0.0302375 0.0528014 0.57 0.567
Habitat function x Marital status
Js x (2 3,5,8 -0.0071572 0.0108156 -0.66 0.508
Habitat function x Occupation
a2l 3,8 0.0068401 0.0035503 1.93 0.054**
Habitat function x Education
JIES o X D) 3,518 -0.0150609 0.0145289 -1.04 0.300
Habitat function x Household number
b x (2w 55,5 -1.46x10° 1.19x10° -1.23 0.220
Habitat function x Expenditures
Wl x ol 55,8 -1.49x10° 1.18x10° -1.27 0.205
Habitat function x Income
O X s 2,8 0.0007805 0.0017669 0.44 0.659
Productive function x Age
Comin X 50y 5,58 -0.084219 0.0589178 -1.43 0.153
Productive function x Gender
Job cunsg x cadgi 2,518 0.0259057 0.0531093 0.49 0.626
Production function x Marital status
Jxs x cadgi 5)5,18 0.0051636 0.109532 0.47 0.637
Productive function x Job
EMpass X g0Jg5 5,58 0.0091531 0.0035641 2.57 0.010**
Productive function x Education
I aa x g 5,518 0.008427 0.0147013 057 . /oSy
Productive function x Household number
obe X Mg 5,88 -1.53x10°° 1.2x10° -1.27 0.203
Productive function x Expenditures
2aly3 x eags 5,5,8 -1.55x10°° 1.19x107%° -1.30 0.193
Productive function x Income
o X Sledbl S, -0.0007495 0.0017425 -0.43 NiZa%
Information function x Age
Comin X SleMbl 558 0.210833 0.0571186 3.69 0.000%**

Information function x Gender
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Jab cunsg x Sledbl 35,18 -0.0084207 0.0524845 -0.16 0.873

Information function x Marital status
Jasx SleMbl 5818 -0.0208058 0.0107523 -1.94 0.053**

Information function x Job
EMpass x SleMbl 35,8 -3.39x10* 0.0035443 -0.10 0.924
Information function x Education
JUNES ,w x SleMbl 588 0.0074737 0.0144975 0.52 0.606
Information function x Household number

e x Sledbl 5,58 3.74x10° 1.19x10° 0.31 0.753

Information function x Expenditures
del x SleMbl 5,818 -1.18x10° 1.17x10°° -1.01 0.313

Information function x Income

lae I L5, CONS -1.314 0.108 -12.13 0.000
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