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Table 2- Estimation Results of Probit model in DiD method (Kyoto protocol)
guess oo shro Bl Z oyl s
Variable Coefficient ~ Standard deviation  Z statistics ‘5; 3‘-;'“
ro
(Log GDPP) &, GDP 2 )& -0.16** 0.05 -3.2 0.002
4l CDP )8 £ oy 0.005 0.02 0.24 0.80
(The square of Log GDPP)
.I . e . O e . - S .a s . e
Lfl>‘> uﬂlbb "\.'719’ Jf )‘ “"*“‘o_ o ‘59)9l u»))‘ ke M)w -0.025* 0.015 -1.62 0.10
(Log the share of industrial value added from GDP)
S8 b ey o 025 0.02%* 0.007 2.83 0.005
(Log the proportion of urban population to total)
2 e 5 S5 le e o250 -0.00* 0.05 1,79 0.07
(Log the proportion of foreign direct investment to GDP)
(CONS) lase 5 Lo ps -0.06 3.06 -0.02 0.98

Prob=0.007

LR chi2=15.85 Pseudo R?=0.37

(Moyd Vo g 2oyd O prdaw 55 ()0 sime ad i it citi) Buios slaaily sisle
Source: Research findings (** and * respectively significantly in level of 5 and 10 percent)
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Table 3- Results from DiD regression (Kyoto protocol)

AU gukin COz i, shro Bl 50l t oLl &> e o
QOutcome variable Log CO2  Standard deviation t Statistics Prob
(t=0) Y+ +A L Y-+ Jlo
(From 2005 to 2008)

(Control group) (C) J,xS8 o9, 5.74
(Treated group) (T) ks 09,5 7.83
(T-C Difference) (T-C) Jslis 2.08*** 0.07 2.97 0.004
(t=1) Y-\ G YA Jlo
(From 2005 to 2008)
(Control group) (C) J S eg,5 7.85
(Treated group) (T) les 09,5 8.04
(T-C Difference) (T-C) Lol 0.019** 0.09 211 0.05
(Difference in difference) Jolis » Jolis -1.89** 0.9 -2.1 0.045

(100 0 g 2o yd ) prdaws 13 (5 sine i 5 4y s ciib) 3uios (slaassly 2o
Source: Research findings (*** and ** respectively significantly in level of 1 and 5 percent)

(55965 USI5,2) PSM 5501 3 ¥ ke (mesd 1 Joolo qulii € Jgan
Table 4- Estimation Results of logistic model in PSM method (Kyoto protocol)

Joesy G g Slre Bl 2l Z o,Ll cl )
Variable Coefficient ~ Standard deviation z Statistics ‘5; "“EM
ro
(Log GDPP) «l,.s GDP )& 0.14 0.39 0.38 0.7
4l CDP S 2 oy -0.004 0.01 -0.29 0.76
(The square of Log GDPP)
Lfl>b U‘zjl}b J“‘J?’ J% )l """:"“- L)‘“’U °J5)'gl L)b))‘ W W"’)K! _0022** 0008 _252 0012
(Log the share of industrial value added from GDP)
S 4 e S Sl )80 0.04%%* 0.005 8.9 0.000
(Log the proportion of urban population to total)
GDP 4 B i IS ulo pw Cons i )&
(Log the proportion of foreign direct investment to ) -0.017* 0.009 -1.88 0.10
GDP)
(Cons) luws 3l o ye 2.76 2.27 1.22 0.22
Prob= 0.000 Pseudo R?= 0.33

LR chi2=90.97

(Moy3 Ve 50 Nrdaw )3 (g)ld Gxe iy 4y 3 g 3

k) oo sloassly s le

Source: Research findings (*** significantly in level of 1 percent)
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Table 5- Results from balance test in PSM method (Kyoto protocol)

29,5 (il 295 oila  wep  OREEheSen

15 =
o J s oy g v ST
- . . Prob
Treated mean  Control mean  %Bias %Reduce ‘bla# Statistics
4l GDP 4280 U 10.7 11.14 177 -1.61 0.1
(Log GDPP) M 10.7 10.6 4.9 72.6 0.38 0.7
&y GDP )8 pg3 olgs U 119.8 130.4 -18.6 -1.68 0.09
(The square of Log 119.8 117.6 3.9 79.3 0.30 0.76
GDPP)
03938 53 i o)) U 311 3.2 -18.9 -1.83 0.06
g J5 5l i i
Sl el
(Log the share of M 3.11 3.15 -7.8 58.7 0.55 0.58
industrial value added
from GDP)
e Casma G i8] U 4.25 3.85 102.6 7.83 0.000
I«
Log the proportion of 4.25 4.27 -3.9 96.2 -0.58 0.565
urban population to
total)
NStk s s o )5) U 1.26 113 9.9 0.86 0.39

GDP & 3,5 puiiess
(Log the proportion of 1.26 1.38 -9.2 6.7 -0.7 0.48
foreign direct
investment to GDP)

(sibosg 332 M g (s3lg 51 I3 U) e (slaaidl, sl
Source: Research findings (U before matching and M after matching)
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Figure 1- %Bias of covariates before and after matching (Kyoto protocol)
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Figure 2- Evaluation the common support of treated and control group after matching (Kyoto protocol)
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Table 6- The effects of the Kyoto Protocol on COz emissions

Juess o Al e Gl yosl t o, Sl o ghans
Variable Coefficient Abadie-Imbens standard error t Statistics Prob
(CO2 emissions) CO2 jlusl  -1.76%** 0.24 -7.25 0.000

(Moyd V grbas y3 (6o sine i) Gaios slaazdly sisle
Source: Research findings (** significantly in level of 5 percent)

50905 Lol 1y ()b 4ol 38lg5 S sla5 ials ol &S
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Table 7- Estimation results of Probit model in DiD method (Paris agreement)

R0 o o sbroddl ool Z o, &P dxo maw
Variable Coefficient Standard deviation  z Statistics Prob
(Log GDPP) &il,.s GDP 2,5 -0.29%** 0.1 2.9 0.000
o GDP 2,80 pg3 55
Ly BET RN £ OF 0.01 0.01 0.83 0.4
(The square of Log GDPP)
.l B. . .I - e P 5 .'l f..l - g
AP GABE g JS 5l o i 03938 23] e 280 -0.02%%* 0.009 -2.62 0.009
(Log the share of industrial value added from GDP)
S b Caner o 28 0.025%** 0.004 5.37 0.000
(Log the proportion of urban population to total)
CDP & (o2l s 6 IS 2hle o o 025 0.05%* 0.018 27 0.107
(Log the proportion of foreign direct investment to GDP) ' ' ' '
(Cons) las 1 o ye -0.29 1.79 -0.16 0.87
Prob=0.000 LR chi2=47.6 Pseudo R?=0.31

(1o 0 g hoyd ) o )3 (o) inn i dy s g ) Buios (slaandly 1o
Source: Research findings (*** and * respectively significantly in level of 1 and 10 percent)
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Table 8- Results from DiD regression (Paris agreement)

A o CO2 i, e 1,5l to,lf S maw
Qutcome variable Log CO2 Standard deviation Z Statistics Prob
(2015 year) (t=0) Y+10 4 V- V¥ Jlo
(Control group) (C) J,x8 09,5 1.48
(Treated group) (T) ,les 9,5 0.52
(T-C Difference) (T-C) Juslis -0.95%** 0.099 -9.7 0.000
(2016 year) (t=1) Y-\ 4 ¥+ V# Jus
(Control group) (C) J S 05,5 1.495
(Treated group) (T) ,les o5, -0.67
(T-C Difference) (T-C) Lol -2.16%** 0.1 -21.6 0.000
(Difference in difference) Lol > Jolss -1.21%** 0.14 -8.61 0.000

(103 ) grdaw 13 (oI5 sinn cugi 5 4y i) Gaios (slaazdly sisle
Source: Research findings (***significantly in level of percent)
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Table 9- Estimation Results of logistic model in PSM method (Paris agreement)

o ey Sxe Bl sl Zo)lol (gl dxe pebaw
Variable Coefficient  Standard deviation  z Statistics Prob
(Log GDPP) «lys GDP oz, 5 0.23*** 0.44 5.86*** 0.000
4 CDPip Sl o oy -0.007 0.19 041 0.68
(The square of Log GDPP)

(B QB 257 5§ S 50 03558 25 e o)) 0.85% 0.30 2.8 0.005

(Log the share of industrial value added from GDP)
8 b e o 025 2,61 0.47 0.51 0.61

(Log the proportion of urban population to total)
CDP & 26 ot (5 IS tla o o )50 0.38%** 0.1 3.58%x* 0.000
(Log the proportion of foreign direct investment to GDP)
(Cons) luws 3l yose 7.83** 331 2.36** 0.01
Prob=0.000 LR chi2=62.72 Pseudo R2=0.30

(102 0 g hoyd ) o )3 (o) inn i dy st g ) Buios (slaandly 1islo
Source: Research findings (*** and * respectively significantly in level of 1 and 10 percent)

2SS (gl pusio ke a8 2D o i Ve ol il !
I8 A s ilampgn Sl slass 09)5 9 S 09,5 93 »
ol oy el a8l JalS aag LB Ol 4 siloyex
sdaldo JoB Y JS5 )5 (giloygx 5l an g S8 (SeS sl pusite

Ll

il seil lend Sl oyl 3l UB (s S8 b il

Ve sz 0 gl ol 29 Sl s (S8 (sla e
£ o)al 4 bogrye (6o sine ek 48 _olbpuio ool 05 155
Ol g 03 (Silaygr (2 4 Abbie 20y O 1 555 g
gl 09)5 93 (5l )9S plyodalie sla Sy aShl (dny i
Myes oYL slasel ol 5l asl g awsly wo b (gl sxe



IWAA 50l ¥ o)leds Y'Y wls ((65)9LiS anwgi g Slasdl & i

(sl 4aU@8195) PSM (59801 1 (33195 (g3l 51 Jols gl =Y+ Jgoar
Table 10- Results from balance test in PSM method (Paris agreement)

29,5 (ke 29,5 (ke oy Glao s 20,3 toylol |
FYp:
o IS ol o e e
- . Statistic Prob
Treated mean Control mean %Bias  %Reduce ‘blas{ S
&1y GDP o1, U 11.36 10.97 16.1 1.71 0.09
(Log GDPP) M 11.04 10.80 9.8 39 0.66 0.51
s GDP iy S pg s U 135.7 1255 171 162 0.1
(The square of Log GDPP) M 126.8 121.3 9.2 46.3 0.63 0.52
itk 03938l byl maes o)) U 3.15 3.03 26.9 2.01 0.04
S5 alsl g JS 5l coio
(Log the share of industrial M 3.04 3.04 0.9 96.5 0.06 0.995
value added from GDP)
JS 4 65t Comon o o) U 3.92 4.26 -88.8 -5.98 0.000
(Log the proportion of 4.29 4.24 121 86.3 1.18 0.24
urban population to total)
tins (£ IS &3l ps g pipyS) U 1.037 0.64 31.2 2.45 0.015
GDP & >,k
(Log the proportion of M 0.93 0.79 10.8 65.2 0.66 0.51
foreign direct investment to
GDP)

(siborg 332 M g (s3loge 51 J3 U) et (slaaidl, s e
Source: Research findings (U before matching and M after matching)

[l |- e em e oe e Kornerenns PO
FIAGUSEHQL |-+ oeere e e A PR
IGAP2 [+ +eeverevrereerr e s PSP
QU |-+ eeeeeeee e e @
Ishahri |-~ @ T T *"|e Unmatched
x Matched

T T T
0 50

T
-100 -50
Standardized % bias across covariates

(o)l 40U88155) (g5l yo 51 dry g Jub (oS (gl it gyl a0 =Y JSCS

Yy

Figure 3- % Bias of covariates before and after matching (Paris agreement)
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Introduction: Global warming is an important issue for all people in the world. Once greenhouse gases
(GHGs) are generated, they accumulate in the atmosphere for a very long period. For this reason, the scope of their
impact is not only limited to the present generation, but also will continue to affect coming generations. Due to these
long lasting effects, global warming must be dealt with seriously in order to achieve environmental and economic
sustainability. Among the six dominant greenhouse gases (GHGs) mentioned by the UNFCCC, carbon dioxide
emissions (COy) are the main contributor to the bulk of accumulated GHG emissions and showing the highest growth
rates over time. These national climate action plans, communicated by 189 participating countries to date, will not be
sufficient to meet the level required to stay well below 2°C. In order to achieve the long term goals contained in the
Agreement, governments will regularly set or update their emissions reductions targets. Hence, the international
community has taken some measures to solve this problem it includes the Kyoto Protocol and the Paris Agreement.

Materials and Methods: In this paper, we empirically investigate the impact of the Kyoto Protocol and Paris
Agreement on CO; emissions using a sample of 139 countries.To analyze the effect of the Kyoto Protocol on the
emission of CO,, the period 2005-2012 are considered and in Paris agreement the years of 2014-2017 are included.
We propose the use of a difference-in-difference (DiD) regression and a propensity score matching (PSM) methods to
address the endogeneity of the policy variable, namely Kyoto and Paris commitments. Countries are matched
according to observable characteristics to create a suitable counterfactual. We correspondingly estimated a panel data
model for the whole sample and the matched sample and compared the results to those obtained using a Covariates
variable. The model proposed to estimate the effects of the Kyoto Protocol on CO; emissions includes GDP, Foreign
direct investment (FDI), The proportion of urban population to total (UP), The share of value added in industry (AVI)
as main drivers of emissions. A differences-in-difference estimator has been proposed, in which rather than
evaluating the effect on the outcome variable, evaluating the effect on the change in the outcome variable before and
after the intervention is done. Our inference in difference in difference method is based on the differences between
committed and non-committed countries over two time periods: a pre-treatment period of 2014-2015 and a post-
treatment year of 2016-2017.

Results and Discussion: As the coefficient for facing future commitments from Kyoto protocol and Paris
Agreement is statistically significant, we conclude that the Kyoto protocol and Paris agreement effect are due to pre-
ratification differences in emissions. In Kyoto protocol the results of the difference in difference method indicate that
countries that face emission commitments emit on average 1.89 percent less CO, compared to the control group of
countries, which face similar conditions in terms of GDP, FDI, and AVI and UP, but do not have to cut emissions. In
propensity score matching result illustrate CO, emissions has reduced by 1.76 percent. Similar to other studies
estimating the Kyoto effect, we also obtain that ratifying Kyoto has a negative and significant effect on emissions. In
particular, our results show that a country with emission commitments emits on average 1.8 percent less CO2 than a
country without reduction commitments. The results of the difference in difference method indicate that countries
with emission commitments from the Paris agreement has reduced on average about 1.21 percent less CO2 than
similar countries that did not ratify the agreement and according to the PSM method, in the commitment countries in
Paris agreement, it has dropped by 1.45 percent.

Conclusion: According to the result, the impact of the Kyoto Protocol and the Paris Agreement based on two
approaches are different, but it is obviously clear that these international agreements have been successful in reducing
CO; emissions. Yet, in order to stabilize global warming at 2 degrees Celsius, much more serious measures would
have to be taken. Although emissions from the developed countries with reduction commitments have declined and
some countries achieved their targets, the decline in emissions is unlikely to be enough to stabilize levels of GHGs in
the atmosphere. The main policy recommendation derived from this study is that policy makers should actively work

1, 2 and 3- Associate Professor, Ph.D. Student and Associate Professor Department of Agricultural Economics, Faculty
of Agriculture, University of Tabriz, respectively.
(*- Corresponding Author Email: Pishbahar@yahoo.com)
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towards finding a way of extending the international agreement to a wider range of countries, including the so-called
new industrialized nations, which indeed should be renamed ‘already’ industrialized countries.

Keywords: Difference in difference method, Kyoto protocol, Paris agreement, Propensity score matching
method
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1- Artificial Intelligence Systems
2- Artificial Neural Networks (ANNSs)
3- Self-Adaptive Nature
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1- Parallel Distributed Processing (PDP)
2- Multilayered Feed-Forward Network (MLFFN)
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1- Impulse-Response Analysis
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1- Analytical
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Table 1- Degree of importance of artificial neural network input variables

S SBEe Ol o ga0ome
82939 S pxie Sum of squares of partial derivatives
Input variables Ol dwe  Olbgw  Olog
Cucurbits  Vegetables  Fruitage
(:w ) 0.0118 0.0210 0.0153
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(G“““";haér) 0.1652 0.2925 0.2137
Moo
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(Having information on organic products)
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(Product appearance)
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(The supply of organic products during the year)
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(Having labels)
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Source: Research findings
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Figure 3- The partial derivatives of network output respect to price of organic fruitd
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Figure 5- The partial derivatives of network output with respect to price of organic cucurbits
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Introduction: Organic farming plays an important role in protecting the environment, maintaining non-
renewable resources, improving the food quality, reducing the production of unnecessary products, and
promoting market- oriented agricultural sector. In fact, organic farming make a significant contribution in
improving the quality of the environment and natural resources, and also it has a positive effect on the quality of
food supply and the promotion of public health. Given the many benefits of organic products, the market for
these products has been increasingly considered by researchers, government officials and consumers. First step
in developing the market for organic products is to meet the needs and demands of consumers. Recognizing
consumer behavior and investigating the factors affecting it contributes significantly in success of any economic
system. Besides, in advanced marketing studies, the process of identifying consumer choice is very crucial.
Contrary to economists’ views, consumers give little weight to benefits and costs in their decision making, and
their choices are based on people's behavior, habits and other factors that may speed up the decision making.
Consumer preferences for organic products depend on many factors and the importance of each of these factors
varies among different consumers. Therefore, the main aim of this study is to rate and evaluate factors affecting
the consumer preferences for organic products (fruitage, vegetables and cucurbits) in Mashhad city.

Materials and Methods: Many marketing researchers use regression models to evaluate consumer
decisions. In these models, decision variables are definitive part of utility function which is used to calculate how
to choose a product. Linearity of utility function is the vital hypothesis. To specify a non-linear model, it is
necessary to use variables that can show non-linear effects (For example, including the quadratic term of
variables). However, this requires the insertion of assumptions about the nature of the utility function which
ultimately leads to specification bias, and subsequently misinterpretation and unreasonable applications in
marketing studies. Modeling complex processes is one of the advantages of artificial neural networks, and in this
approach, it is not necessary to specify a mathematical relationship between the variables. The nonlinear and
complex interactions can be considered between system variables using artificial neural network model. In this
study in order to rate and evaluate factors affecting consumers preferences for organic products (fruitage,
vegetables and cucurbits) an artificial neural network has been used that is consist of three dependent or target
variables. Also, in order to evaluate the importance of the explanatory variables of the artificial neural network,
partial derivatives approach has been used. Therefore, the use of three output variables on artificial neural
networks simultaneously and partial derivative approach was distinctive features of this study compared with
previous ones. Data is collected through questionnaires from a total of 175 households living in Mashhad. Age,
gender, education, household size, number of household members under 10 years, number of household
members over 65 years, price, having information on organic products, product appearance, having information
on the supply of organic products, nutritional values, ease of access, the supply of organic products during the
year and having labels were the input variables of artificial neural network. Consumer preferences for the
purchase of organic fruitage, vegetables and cucurbits were the target variables of the artificial neural network.

Results and Discussion: The results indicate that price has the greatest influence on willingness to consume
organic products among all other factors. The price effect on willingness to consume organic products is
different among individual consumers, and it's independent of the product. This finding suggested that the price
of organic products had a significant impact on consumer purchasing decisions in comparison with other
marketing mix elements.

Conclusion: The adoption and implementation of marketing strategies based on price play a very important
role in the growth of organic products markets. The results of the study indicate that, for each consumer and each
product, the price had almost the similar effects on willingness to choose. Hence, it is recommended that the
similar pricing strategies be used for these three organic products.

Keywords: Marketing Strategy, Organic products, Preferences
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Figure 1- Exploitation ratio from the agricultural conversion and complementary industries in cities of Mazandaran province
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Figure 2- Exploitation ratio of the agricultural conversion and complementary industries in different years
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Introduction: The creation of agricultural processing and complementary industries is one of the ways to
reduce poverty and unemployment in rural areas. Therefore, in order to encourage economic agents to create such
industries, it is necessary to identify the affective factors on their decision. Information of the Agricultural Jihad
Organization of Mazandaran province shows that the concentration of these industries in cities of Amol, Babol and
Sari is more than other cities. In addition, the distribution rate of exploited processing industries is different from year
to year. By considering the different rate of exploitation in years and locations, this question arises: Does location and
time have any effect on exploitation of the agricultural processing and complementary industries in Mazandaran
province? What is the contribution of these factors to the exploitation of processing industries?

Methods: To answer research questions, the data of 2572 exploited and unexploited units are collected from
the Agricultural Jihad Organization of Mazandaran province. The status of exploitation of processing industries is a
qualitative variable with two values of zero and one. To determine the effect time in exploitation, the data are divided
according to the Location and the commencing time of unit construction. The two-level Logit model is used for
estimating model. In the estimated multilevel model, only intercept component is considered as a random component.
Also, in this study, the Variance Partition Coefficient (Vpc) and the Likelihood ratio test is used to evaluate the
multilevel model

Results: The value of the likelihood ratio statistic in commencing time of construction model is 330/72 that it
indicates that two-level logit model is more suitable than the logit model for estimating data. The Variance Partition
Coefficient shows that classifying processing and complementary industries based on the time of construction in
Mazandaran province, can explain 28.37 percent of the observed deviation on average, which is not explained by
independent variables in the model. While 1.2% of the observed deviation is explained by classifying the industries of
Mazandaran province according to construction site. Also the share of location in the exploitation of the processing
industries in Mazandaran province varies from 0.2 to 4.6%. In other words, the share of worst and the best location in
terms of spatial characteristics are 0.2 and 4.6%, respectively. While the impact of the commencing time of
construction in the exploitation of the processing industries of Mazandaran province varies from 19% to 40%. The
results of the estimation model show that variables of cooperative ownership, planned capacity, unit area,
establishment in the industrial parks, the amount of capital and type of activity effect on creation and exploitation the
agricultural processing and complementary industries. Marginal effect of Horticultural activity variables,
establishment in industrial parks and livestock activity, are more than other variables.

Conclusion: The results show unlike the high emphasis on location factor in locational studies, the share of
this factor in construction and exploitation of the processing and complementary industries varies from 0.2 to 2.4
percent. One of the most important reasons for low share of the location factor can be attributed to the right choice of
place for construction by entrepreneurs. The results of the two-level logit model indicate that the start time of
construction unit explains 28.37 percent of the variation in the exploitation of the agricultural processing in the
Mazandaran province. The best and worst time to start construction is 42% and 19% respectively in the exploitation
of the processing industries. The high share of start time shows that if an economic agent starts a single unit at
different times, the chance of exploiting from the unit varies in different times. The variability of the conditions
creates a concept that is called time rendering, in which the success of the construction of processing industries is a
function of the conditions of the start date and not the characteristics of applicants for these designs. Therefore, it is

1, 2 and 3- Ph.D. of Agricultural Economics and Associate Professors Sari Agricultural Sciences and Natural Resources
University, Sari, respectively.
(*- Corresponding Author Email: rozahedian@gmail.com)
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recommended to condition creation of new units and exploiting from existing half-unit (including inflation rates,
exchange rates, facility rates, facility quantity and rules) to be equal over time. Which this goal would be achieved by
adopting to policies and doing activities that are matched with time, trustees and authorities of country.

Keywords: Agricultural conversion and complementary industries of Mazandaran province, Exploitation,
Location, Time, Two-level logit
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3- A rapid appraisal technique to evaluate the  sustainability
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5- Multidimensional Scaling

6- Leverage analysis

7- Monte Carlo analysis
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Figure 1- Different dimensions of sustainability of fisheries systems in the Persian Gulf
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Table 2- Indicators and their operational definition for assessing the sustainability of fisheries system

Dimensions Indicator

S lbos iy 25
Operational definition

&b 51 U3 2o (Range collapse)

32793 Mo (Catch before maturity)

Ol 9 Sas5 0ab deo plale do
Percentage of small and young caught fish
deo > By bl oy
Percentage of non-target fish in the catch
ALBIS 4 Caws 04 dpo (o ol lawgio )3 iy

e o > ole o3lul (Fish Size) Changes in the average size of caught in the
(Ecological) past
YRRty JL..; 0> 53 OL:zLe Cuxos u}.mlf )l dm‘}“’
455 ¢35 o3 (Discarded) Evidence of reduced fish population in the
last ten years
Su;j 4> (Life cycle) 8ok L’fL:Al"_«_,-f—V): 0)9
Commercial fish life cycle
ko 41,5 (Fishing income) ghe J U el 2al )
Fishery net income change
inre slaas 5 (Livelihoods Alternatives) O 2 - - Slao Sl DL\*_;
Number of livelihood alternatives
) _ it ¢ o Lo IS ) Ao g5 5l Canss
goladl ale b9y )3 (Market of fish) The fishing market is local, national,

(Economics)

9> Spsges (SUbsIdY)

slxl 4 5» (Cost of equipment)

regional
&dloo cled 4 cgd sbdngw cildy
Payment of government subsidies to fishing
activities
oy g o Il g yolid ausa i
Fleet cost and fishing tools and so on

oMeass (Education level)

elet!

. Lo o j BT (Environmental Knowledge
(Social) Tl )

o o)l e (Conflicts status)

anoly 33l lawgio 4 Cond (bluo CMuass wlaw
Education level compared to population
averagey
Oble (ae Caunyj SleMbl 4l500

Fishermen's environmental information
liseo bluo (b g WogyS plo b (blus (&)l
Conflict between fishermen with other
groups or between different fishermen



YV o) gals 0 (50keo slopitumms (55lry ctlisto Slayl duns e 3 icmis

SMglis g3 oS lie (Kin participation)

obles 3445 (Fisherman influence)

Slgils 8 lie LB 5 (oobus cullud plox]
Fishing activity with kin Partnership
OPlo s pddgis ol
Fisher influence

S 3l sl gl (side effects of Gear)

Sl s )5l (Selective gear)

b

. 9l o5luil (vessel size)
(Technological)

Juo o84 55 (Landing sites)

O9yd 5l b (sy9l,5 (Pre-sale processing)

oo SVl Aoy 4 b ] a5 bazmo 0 55 line
Destruction of the aquatic environment by
fishing gear
Gan o bl )3 5l 51 608 0y lise
The use of Selective gear in fisheries
ooy b 3 ol o1l 53 5
Change in fleet size over time
35 petie S &y doo o8 45T 4y o yiawd
Centralized access to Landing sites
0858 31 U8 o 4l b 5 yslid )3 a0yl 8 Sl
Pre-sale processing catch in fleet or
Landing sites

deo had g0 (Monsoon fishing ban)
195 deui> o)1l yils8 (Regulation of mesh size)
Jwo jome S (License of catch)

RRte
(Management) Jee )bl e (Landing statistic)

ligios 5| cyle (R&D support)

olss > wies (Conflicts resolution system)

O (Sloj 039450 53 (ol 495 Mo (13)5 Egiae
Monsoon fishing ban at a certain time
)5 deudizx 03Il (gl o lbasjlasbisl s
Regulation of mesh size
o pisu e g b e S8
Control of fishing licenses by managers
55 38150 5 do i el s
Landing statistic in landing sites
o Cupde dipe )3 e Slaid | cola
Support scientific research on management
of fishing
LB USs & b2yl J> 39290 puailSl

Mechanism of conflict resolution efficiently

Source: studies and expert opinions
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Table 3- Fishing system for evaluation of sustainability in the Persian Gulf Rapfish

. _ 390 Fri259Y .
@b S bo i Sad digS ] y9bad g9
Name Fishing System Target species o3 Type of fleet
Area
5 Sidaw slaaisS
FisheriesA 52555 Gillnet b 58 0B bt o3gsne TPy
Polagic and Persian Gulf Boat &
Demersal
FisheriesB % JI,s Shrimp Trawl e 0B bt o3gisme &by
Shrimp Persian Gulf Boat
FisheriesC ,55,5 Trap (Gargoor) S sleas ot @b 039 LRy
Demersal Persian Gulf Boat
Y Y Long line ol g b el o 16
FisheriesD < ol o G‘b 3gioce &by
Scombridae Persian Gulf Boat
¢ la 65
FisheriesE Miarator OS5ep o
Set net (Moshta) g y Hormozgan Boat
species, crabs N
: coastline
and shrimp
FisheriesF ‘wb 7 "L”)J ohale ‘%’*D’L” o @b 229 ‘yb »
Purse-seine(pair-boats ) Sardine Persian Gulf pair-boats

Source: Researcher studies
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Table 4- Weight of different dimensions of fishery sustainability in the Persian Gulf by
AHP method and based on different perspectives

Slaf o B plpae A gl Sl 89,5 J5 ks
Dimensions Researchers Managers Fishermen Whole group
e couwj (ECological) 0.43 0.17 0.09 0.23
«>laidl (Economic) 0.16 0.13 0.41 0.23
kx>l (Social) 0.16 0.20 0.21 0.19

4 (Technological) 0.13 0.15 0.22 0.17
e (Management) 0.12 0.35 0.07 0.18

Source: Research findings
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Gub il el ool )l » do I3l (sl Il gl e el
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3 e 5 455 b it duo luab Cydgae 2l slul s

9o Jloel )b gld )3 Spose 9 e S soly bawgs

o8 s 5 (b Sphw )l (b)) S as Ll g slal (359 -0 Jgsa
Table 5- The wight of dimensions and indicators for the assessment of the sustainability of
fisheries in the Persian Gulf

eyl 039 sl ‘:::;t‘;’r’ & 0
Dimensions Weight Indicator weight Overall weight

Eoh jl U8 ae 0.315 0.072

. 390 dwo 0.091 0.021

e 5 (Ecological) - yY o > ale ol 0.141 0.032

455 63926 (30 0.402 0.092

SH; a5y 0.051 0.012

sl 22l 0.363 0.084

are glody 5 0.116 0.027

oLl (Economic) <IyY ole ogyd 5L 0.245 0.056

90 dpuages 0.044 0.010

il anse 0.058 0.013

s 0.406 0.077

™" e gy (2T 0.284 0.054

Lelozs! (Social) o (5l e 0.184 0.008

gliyes oS liw 0.117 0.028

obls 3485 0.044 0.022

dwo I3l il ) 0.454 0.082

bl o i3 0.189 0.034

% (Technological) AT 9l o3l] 0.104 0.019

S o8 a5 0.203 0.037

syd i U sl b 0.049 0.009

KWES Y JUVEPRTIN 0.275 0.047

)95 deudx o3Il yilgd 0.207 0.035

So jemme JyuS 0.167 0.035

et (Management) AN sole Clidss 0.120 0.020

e sloylel e 0.184 0.025

L o peaile 0.084 0.014

Source: Research findings Guios slaasly :isle
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Table 6- Different systems based on sustainability score of Rapfish

Sdbo ot 5 sPLad! csleia! o4 R busgie
Fisheries systems  Ecological Economic Social Technological Management Average
FisheriesA 38.32 59.96 42.56 63.72 45.25 50.00
FisheriesB 26.20 73.34 42.25 53.03 39.34 46.84
FisheriesC 36.37 68.25 41.50 71.78 49.73 53.52
FisheriesD 49.01 64.09 43.44 77.70 35.10 53.88
FisheriesE 43.45 66.43 50.57 62.94 34.87 51.67
Fisheriesk 31.28 57.79 39.95 54.62 67.66 50.28

Source: Research findings — suiss (slaasdl, :isle
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.45.34 8
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Figure 2- Comparing the sustainability score of systems in each dimension
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Introduction: Fishery is an important activity in terms of trade, income, livelihoods, food and nutrition
security especially to fishing communities living close to the coast. Therefore, Fishery is an essential part of
sustainable development goals. High-level experts emphasize the enormous potential of oceans and seas for
wielding so much influence in offering solution to one of the greatest humanitarian crises such as rapid
population growth and meeting their basic needs (High Level Panel of Experts on Food Security). The concepts
of sustainability are greatly connected to "sustainable development"; as it is the development of resources for
human use that modifies natural ecosystems. One of the scientific and practical ways of achieving sustainability,
as first step, is evaluating or measuring sustainability. In this article, a participatory multi-criteria approach is
used to evaluate the sustainability of Iranian fisheries in the Persian Gulf as a case study.

Materials and Methods: Given that the fishery is a multidimensional human activity, and for the purpose of
decision-making and management, sustainability assessment is necessary in all its dimensions. Among scientific
approaches, multi-criteria decision-making methods have been evaluated as a formal and scientific method for
assessing sustainability. Rapfish introduces a rapid appraisal technique to evaluate the sustainability status of
fisheries, with a multidimensional view at the issue of sustainability in fisheries and based on a multi-criteria
approach.

Results and Discussion: The importance of each of dimensions for Persian Gulf is expressed by weights for
three groups of stakeholders separately. Weights are obtained based on a pairwise comparison between
dimensions using the AHP method for each groups. Finally, the overall weight is calculated using the arithmetic
mean. For example, for the researchers groups, the ecological weight 0.43 show that ecological dimension is
more important than other dimensions, while the managers groups consider the management dimension (0.35)
and technological (0.22) have more weight than other dimensions. For fishermen, as the exploiters of the Persian
Gulf, the economic dimension is more important which has weight of 0.41 in first priority compared to other
dimensions, followed by technological dimension (0.22) and social dimension (0.21). Overall weight indicates
the importance of dimensions in terms of three groups of stakeholders. For Persian Gulf, ecological and
economic dimensions are equally important and dimensions of social (0.19), technological (0.17) and
management (0.18) are of almost the same importance. The average score for each dimension was obtained
according to the mean value of the sustainability score for each system. Based on this ecological dimension, with
an average sustainability score of 37.8% in a less sustainable situation, social and management dimensions with
less than 50% are also less stable(sustainable). Regarding the average sustainability score, the activities of the
fishing systems in the Persian Gulf are in a sustainable state in the economic (65%) and technical (64%) areas.

Conclusion: Considering the importance of the issue of fishery sustainability in the Persian Gulf, this study
identify the exact dimensions of sustainability based on the fundamental studies conducted in the world and the
views of local stakeholders in Iran. The evaluation is carried out in five dimensions: ecological, economic,
social, technological, and management, and the significance of each of these dimensions is measured from the
perspective of three different groups of stakeholders. The importance of each of these dimensions is measured
from the perspective of three different groups of stakeholders. The results indicate the importance of all five
dimensions, and three ecological, economic, and social dimensions are prominent. Based on this result, it is
suggested that managers, policymakers and stakeholders in the south of Iran pay attention to all dimensions and
also policies and plans should cover all of them. Since without a holistic view, it is doubtful to move towards
sustainable fishery in Persian Gulf. In the next step, using conventional methods, the importance of indicators for
each dimension is determined based on local stakeholders' opinion. In fact, these dimensions and indicators are
validated and localized for Iran.

Keywords: Fisheries system, Multi-criteria approach, Persian gulf, Rapfish, Sustainability
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Table 1- Components and sub-components of development of agricultural production cooperatives

kol galie  oiMe Wailjoy; &
Main components Sings Sub-components Reference
Ecol (Capital of managers and members) la_sgls (slacl 5 ol s alopuo
Eco2 (Financial and technical support) cJgs 6 § Jbo sluxs,
Eco3 The suitability of financial ) ... § (<SL) Jle cless 39 canlio
(services
Ll Lol Eco4  (Attention to mercantile exchange capacity) YIS 5 cub)bs & dvg (5) {15) 424) 30)
(Beonomic factors) - gco5  sayings and investments of ) s sk y» olstisy s liSarlem 5 Al
(villagers
Eco6 (Planning in economic fields) (csladl sladie) )3 (55,40l 5
Eco7  (Lack of capital constraints) s ,.e 5 (Jg3 (sladleps Coydgime pis
Eco8 The desire for economic ) sLas! golaidl <8 )lie 4 Jolo
(participation
Eco9 (Supportive financial institution) sasScoles Jlo duwsge 392
Eco10 attention to agricultural ) .¢;,5lss @Y game )55 sloai o 4 o5
(production costs
Socl  Empathy between cooperative ) ssls (oo pte o) g Lasl o Json
(members
Soc2 Provincial co-operation ) sl gk oyl slacisclus ¢ acoles
SSamyp— elaan Jolgs (office support
Social-culture ) Soc3 (Participation among members) cLael o (s piocsSLie (30) (10) (13) ¢3), (24)
(factors Soc4 Continuity of ) (¢)slsS adgi slo ggls oS pb clled pgls
(cooperatives activity
Socd Knowledge of villagers about ) gsls (sblje jl ololiwg, eMbl
(benefits of cooperatives
Soc6 (Strong cooperative unions) s sslss (43 (slaasl]
Soc7  (Trust between members in a cooperative) sl ,» slas! o slosel
Indl (Skill and professional knowledge) g yo (glas > sl 5 <)leo
Ind2 Level of education of directors and ) clacl g oyt ©Moass glaw
(members
Ind3 Participatory and ) 555l ¢ (o5 )lie (slagiialys 5 (gl5,95
(motivational
8O — imasd Jelse Ind4  Age and experience ) ;LS g sla solss (Yl (31 4,50 ¢ oy
(Personality factors) (of activists in agricultural production cooperatives (7) {8) {19)
Ind5 High level of ) ¢5,5liS (sadgs (sla ol (Vlad dlguws paws (1390 YL
(literacy
Ind6 Motivation, interest and ) (¢ pbcsllasil 5 (sdgs S @ 4BMe 4 03]
(flexibility
Ind7 Members' awareness of cooperative ) jsls Jgol jl slacl a0

(principles
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(Marketing factors)

creCany j Jolos
Environmental )
(factors

S Jelps
(Legal factors)

s~ Jelge
Infrastructural )
(factors

Sl sl (sjlwadss
SipgksS sy
Cooperative )

(clustering

Ind8

Ind9

Ind10
Ind11
Marl
Mar2
Mar3
Mar4

Mar5
Mar6

Envl
Env2
Env3

Env4

Legl

Leg2

Leg3

Leg4

Leg5
Leg6

Infl
Inf2
Inf3
Inf4
Clasl
Clas2
Clas3

Clas4

Clas5

Awareness of members ) <8 5 g0l 5l olya! P g cliael )5 2T
(and executive staff of company affairs
(Initiative and Innovation) yeiwes (s 9ls o 5l oUlgs
(Risk aversion) (¢4, ks
(Entrepreneurial spirit) 31,5 4,

(Access to market information) ,}; cleMbl 4 o i
Promotion and branding ) b _sgls ,> &Y guame (gjloss p g Slinls o gl
(of products
(International Influence in Markets) la )}l ;> ol 355
(Standards Management) las bl o e
(Increasing the quality of services) sus 4l closs cuss  jil38l
communication between production and ) b,l5L ¢ s auwls bls))
(marketing
(Organic production) <Gl5,l &Y game AJgs
(Environmental responsibility) leswecs; (slan! s pdica)siue
Optimal management of agricultural ) _¢;,slas clals ags co e
(waste
Production of ) ashie  Jesecusj bl s b coslize &Y gase g5
(products in line with the environmental conditions of the area
Transparency 0f ) ¢)slis’ sudss sl sl 4 bgrye (lsd (o5 Slas
(laws related to agricultural production cooperatives
Improvement ) (5;,sliS” sads sla sl sl (ol Sgy9 Ll )5 ot
in the structure of the administrative bureaucracy of agricultural
(cooperatives

Improve the position of ) lac.S'ys Sgi> jsel 15 n gl ol e
(cooperatives in corporate law matters
Revision of laws and regulations and ) Mol 5 &) yie ¢ ¢pilsd 5,555k
(correction
(Government legal protections) cJgs Ss6 clacyles
Independence of ) (¢;,5lis sldg5 sla Sales ;> il 3l (g l5y65 5
(cooperatives
The aggregation of ) la gl gy g 0081y LISl (g 5loauess
(dispersed and vast facilities of cooperatives
Availability of accurate information ) s> jlol 5 cleMbl (34 oal,8
(and statistics
(The presence of suitable substrates) sl (sla s 3935
(Coordinated organizational structures) Siales Slojle sla,ks Lo
Promotion of communication ) o gsls bl slasaiels sl
(capabilities
Joint activities with other ) la_sgls plo b S e slacls plol
(cooperatives
Attention to different stakeholder ) zaud ciliseo (glaeg S 4 455
(groups
Promoting the social capital of ) la gl cloin! alo s prlaw (gla5)
(cooperatives
Government ) $5x0lS ey gl ol (gladed laculsd | cded colas
(support

(8) (42) (5) (7). (19),

(18) (8) (7). (19)

(14), (16)

sladsls (Vb g glpde b anlae

SigliS gy

(Interviews with managers and

activists of agricultural

production cooperatives)
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(Managerial factors)

Sisel Jelge

(Educational factors)

Clas6

Clas7

Clas8
Manl
Man2

Man3
Man4

Man5
Edul
Edu2
Edu3
Edu4

Edu5

Edu6
Edu?

strategic ) <5l ymsl (sjuyaaby: Jl 55,5lS g ool )55
(planning

Establishing ) s _sglss 5 (gladss slacled 4y gl polas 5 (g5l yins
(and sensitizing about cluster activities in cooperatives
(Solving psychological wisdom issues) _slulgy 3,5 Jslas J>
(Collaborative management style) s lie co pie S

Manage of threats and ) lacas b g laaas o pie Uy

(opportunities

(Human recourse development) Ll mlis dxwgs

SYStemic ) (55 )slis’ s ol slocS pb el ()35 (ot

(activities of agricultural cooperative companies
(Democratic governance) «sl,S'ges o ye
(Specialty managers and members) :Lacl g ol ppde (anss

(Training and continuous MONItoring) yeiwe <,k 5 5590l

Participation in ) & cla 35900 9 65,9/ (slaoygs o Lacl 8 ps

(internship and technical training courses

Familiarity with the principles of co-) gl Jso!l b clael Ll

(operation
Familiarity with technology and ) lacsslss § (sy5ls b elael sl

(innovations

(Quality of educational programs) _;sel (slaael » 1) cois

(Publishing knowledge)  ,ils jlasl

Source: Research findings

250l 5l 395 o0 osnlie 45 jshailen .Canl o o3liul lnadlge s

1 ol o3 0 3l a8 3uins slaadlie olos Jois! pdaw oS

(14) (16) (30)
(14) (16) (24)

o aslyy gaiow sl Jdow 5 4z 4 o cpl jo
3 Sasp soline oy i T s)lel ol Sl skt s

(859148 (Sadg9 (1o Jgles dnawgi o IS i Gailio ) (glaiged STE (y903 Y Jgun
Table 2- One Sample T-Test (Sub-elements affecting development of agricultural production cooperatives)

e oSibe gbla bl oSile glbliae ale! oSbe gz alal TP
Dimension  Average  p-value  Dimensions  Average p-value  Dimensions  Average p-value  Dimensions  Average  p-value
Ecol 375 0/000 Man4 3/21 0/000 Envl 3/5 0/000 Marl 3/71 0/000
Eco2 3710  0/000 Man5 3/25 0/000 Env2 3/53 0/000 Mar2 3/53 0/000
Eco3 3707 0/000 Clasl 3/53 0/000 Env3 3/35 0/000 Mar3 3/60 0/000
Eco4 3753 0/000 Clas2 3/71 0/000 Env4 3/71 0/000 Mar4 3/10 0/000
Eco5 3/53 0/000 Clas3 3/46 0/000 Legl 3/03 0/000 Mar5 3/78 0/000
Eco6 3/35 0/000 Clas4 3/60 0/000 Leg2 3/53 0/000 Mar6 3/07 0/000
Eco7 3/03 0/000 Clasb 3/14 0/000 Leg3 3/5 0/000 Ind1 3/32 0/000
Eco8 3/00 0/000 Clas6 3/75 0/000 Leg4 3/21 0/000 Ind2 3/46 0/000
Eco9 3/5 0/000 Clas7 3/07 0/000 Leg5 3/25 0/000 Ind3 3/71 0/000
Ecol0 3/28 0/000 Clas8 3/35 0/000 Leg6 3/53 0/000 Ind4 3/25 0/000
Socl 3/21 0/000 Edul 3/46 0/000 Infl 3/71 0/000 Ind5 3/42 0/000
Soc2 3/6 0/000 Edu2 3/71 0/000 Inf2 3/46 0/000 Ind6 3/03 0/000
Soc3 3/71 0/000 Edu3 3/32 0/000 Inf3 3/64 0/000 Ind7 3/5 0/000
Soc4 3/5 0/000 Edu4 3/5 0/000 Inf4 3/10 0/000 Ind8 3/53 0/000
Socs 3/21 0/000 Edub 3/46 0/000 Man1l 3/78 0/000 Ind9 3/32 0/000
Soc6 3/21 0/000 Edu6 3/71 0/000 Man2 3/14 0/000 Ind10 3/71 0/000
Soc7 3/53 0/000 Edu7 3/35 0/000 Man3 3/35 0/000 Ind11 3/71 0/000

52800 (gladidly 1xiie
Source: Research findings


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwj0_9j90qbfAhXHaFAKHZZeB7AQFjAAegQICxAB&url=https%3A%2F%2Fwww.statisticssolutions.com%2Fmanova-analysis-one-sample-t-test%2F&usg=AOvVaw2up7i8SrPXnXVrDq2rOPuD

YA (6550liS oy sl Soles Sl arwgi p Yigo Jolge gyl — (5 LS Lu (555l

Table 3- Primary Access Matrix
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Components = 4 2 T 3 ;< Y 8 S '43 E t 2 o8 <
e [ A S < 3 B < s v O
S g 3 > 2 o g e |
w » w
(Economic factors) soladl felse 1 0 0 1 1 0 0 1 0 1
(Social-culture factors)  Sa b — clozsl Joloe 0 1 1 1 1 0 0 0 0 1
(Legal factors) _3ei>  folee 0 0 1 1 0 0 0 0 0 0
(Managerial factors) e Jelge 0 0 0 1 1 1 0 0 0 0
(Marketing factors) b,k Jelse 0 0 0 0 1 0 1 0 0 0
(Educational factors) ;e Jalse 0 0 0 0 1 1 0 0 1 0
(Environmental factors) _lascecw j Joloe 0 1 0 1 0 0 1 0 0 0
(Infrastructural factors) sols — (5lo s Jolse 1 1 0 1 0 0 0 1 0 1
(Personality factors) 3,8 § wass Jolss 0 0 0 1 1 0 0 0 1 0
(Cooperative clustering) o sgls (¢jlwasys 0 0 0 1 1 1 0 0 0 1
35 sbasdl ixie
Source: Research findings
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Table 4 - Final Matrix of Achievement
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3 .3 & 3003 2 i 28 43 3
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5 g8 9 s =< i 2 n = a2 Q
g 5 $ & S8 5g g ©
(Economic factors) ¢slasdl felge 1 1* 0 1 1 1" 0 1 1" 1
Social-culture factors) iz, — clas! ol 0 1 1 1 1 1" 0 0 1" 1
Sep e Ia
(Legal factors) 3gi> Jolge 0 0 1 1 1 1 0 0 1" 0
(Managerial factors) . nie Jelos 0 0 0 1 1 1 0 0 1" 0
(Marketing factors) b,lL Jelse 0 0 0 0 1 0 0 0 0 0
(Educational factors) ;46! Jolge 0 0 0 1" 1 1 0 0 1 0
(Environmental factors) e Jolge 0 1 0 1 1 1 1 0 1" 1"
Infrastructural factors) sl — 3l Jo 1 1 0 1 1 1 0 1 1 1
> 5
(Personality factors) (s3,% ¢  swascs Jelgs 0 0 0 1 1 1" 0 0 1 0
(Cooperative clustering) o gl (jloasss 0 0 0 1 1 1 0 0 1" 1
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Table 5- Variables Level
acgo
_ 39,9 49000 9> dsgee .. S
Variables b yuiio Entrance set Output set S o Ranking
Common set
(C1) ooladl C1-C8 C1-C2-C4-C5-C6-C8-C9-C10 C1-C8 5
(C2) (Ko — sl C1-C2-C7-C8 C2-C3-C4-C5-C6-C9-C10 c2 4
(C3) 35> c2-C3 C3-C4-C5-C6-C9 c3 3
(C4) e C1-C2-C3-C4-C6-C7-C8-C9-C10 C4-C5-C6-C9 C4-C6-C9 2
(C5) Lbylsb C1-C2-C3-C4-C5-C6-C7-C8-C9-C10 C5 C5 1
(C6) ooj90l C1-C2-C3-C4-C6-C7-C8-C9-C10 C4-C5-C6-C9 C4-C6-C9 2
(C7) oo c7 C2-C4-C5-C6-C7-C9-C10 c7 5
(C8) (ool — bl c1-c8 C1-C2-C4-C5-C6-C8-C9-C10 C1-C8 5
(C9) 3,8 9 siwaseis C1-C2-C3-C4-C6-C7-C8-C9-C10 C4-C5-C6-C9 C4-C6-C9 2
(C10) (silwases C1-C2-C7-C8-C10 C4-C5-C6-C9-C10 C10 3
oS glaaidl iaiie
Source: Research findings
(Level 1)V daws et
(Level 2) ¥ pdaw | (Personality), Sased ']'_.l (Managerial) 2 » e |<—D (Educational) ;51
(Level 3) ¥ pdaus (Clustering) s Loasss (Legal) _3yi>
(Level 4) ¥ alau (Social-Culturaly a3 — claxz]
(Level 5) & gaw Infrastructure) sleg - Loy (Environmental) laoeelo ; | (Economic) (sslazdl

G ydd =6 WAl Jao Y S
Figure 1- Structural-Interpretative Model
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Table 6— Impressment and Effectiveness Variables

adlse
Components

135 1
(Impressment)
Sl
(Effectiveness)
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(Managerial factors) . pae Jolge
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(Personality factors) 3,6 g wass Jelse
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Introduction: cooperatives play a pivot role in creating sustained society. The objective of cooperative
movement in developing countries is not only to renew old economical methods, but also to create fair economic
and social conditions. For example, in the agriculture sector of most of these countries, small and even moderate
agricultural units do not have acceptable productivity and efficiency and are not able to have production with
reasonable prices. Therefore, one of the most effective ways for reaching to a successful agriculture development
pattern and finally realizing the large-scale objectives of development is to organize people in groups known as
“agricultural production cooperatives (APCs)”. Hereby, economic growth, production increase and fair
distribution of incomes can be achieved by practical cooperation of rural population in various civil and social
activities. Indeed, these cooperatives pave the way for boosting the production and fair distribution of interests
by providing a favorable ground for institutionalizing the cooperation of rural population. All the cooperatives
do not act in the same way even if they are located in the same country and are governed by the same laws.
Studies showed that successful Iranian cooperatives have longer organizational history and more members, grant
greater credits and inputs to their individual members, earn greater income, get more benefits, and incorporate
more small scale farmers.

Materials and Methods: in this study, Questionnaire has been used for information collection. The
questionnaire is validated after some revisions following consulting with professionals and experts. The
reliability of the questionnaire is confirmed by Cronbach's Alpha (a = 0.971) and its validity is confirmed by
professional and experts view. Finally, an interpretative equation (ISM) is used to analyze the results of the
findings and presenting a sustainable development model for agricultural production cooperatives. ISM is an
interactive learning process. In this technique, a set of different directly and indirectly related elements are
structured into a comprehensive systematic model. The so formed model portrays the structure of a complex
issue or problem in a carefully designed pattern implying graphics as well as words. In other words, interpretive
structural modeling (ISM) is a well-established methodology for identifying relationships among specific items,
which define a problem or an issues. For any complex problem under consideration, a number of factors may be
related to an issue or problem. However, the direct and indirect relationships between the factors describe the
situation far more accurate than the individual factor taken into isolation. Therefore, ISM develops insights into
collective understandings of these relationships.

Results and Discussion: Based on the findings and factors affecting development of cooperatives
(economic, social-cultural, environmental, legal, educational, managerial, marketing, infrastructure, individual
and cluster characteristics), variables are classified in 5 different levels and according to relationships, the ISM
chart is drawn. After analyzing the MICMAC, the variables are divided into three groups: intrusive, independent
and dependent variables. Since the definition of relationships between variables and types of variables can lead
to better understanding of the subject and appropriate decision, it is recommended to managers of agricultural
production cooperatives to pay attention to each component in order to create sustainable cooperatives.

Conclusion: Based on the findings from theoretical literature and interviews with managers and experts of
cooperatives, components that affect sustainable development of agricultural production cooperatives are
identified. Then, by using expert opinion and structural-interpretation equation approach, 10 components as the
main objectives for sustainable development of agricultural production cooperatives are selected. The results of
the analysis show that economic, social-cultural, environmental, legal, educational, managerial, marketing,
institutional-infrastructural, personality-individual and clustering factors are effective on sustainable
development of agricultural cooperatives. Also, it is important to specify the exact relationship between variables
and their ranking in order to provide a model for sustainable development of agricultural production
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(*-Corresponding Author Email: Saeede.samadzad@gmail.com)
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cooperatives. In this regard, structural-interpretive equations have been used. The results show that economic,
socio-cultural, environmental and infrastructure-institutional factors are classified as intrusive variables. Legal
factors and clustering cooperatives are classified as independent variables. Finally, marketing, educational,
managerial, and individual factors are classified as dependent variables. According to the results, economic,
institutional- infrastructural, and environmental factors are among most basic factors in the sustainable
development of agricultural production cooperatives in East Azerbaijan province. Therefore, it is suggested that
strategic action be taken to improve the status quo.

Keywords: Agricultural production cooperatives, Structural-interpretative model, Sustainable development
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Table 1- Statistical indices of variables of broiler chicken units in Khuzestan province

goesa onSbe slhro Bl il goesa oSbe shro Bl pil
Variable Mean Standard deviation Variable Mean Standard deviation
ol 465 12.5 (_J ) o d 1669 266
Age Chicken price (RI)
o 18 11.8 (s fjo) Jo sz 17820 7420
Experience Transportation cost
R 12 3.7 &l 17435 10445
Education level Number of chicken
Number of family Weight of broiler chicken (Gram)
(& o) cols 14300 7374 (o) a9 e 41400 695
Avrea (square meter) Sales price (RI)
O, AT 86.3
(o) o 21600 13997 (05) Shss ol 50
Capacity (pieces) Food (Ton)
1 | x5 L,) Slyed 5
993 2 43 0.61 () g sz 14500 1620
Cycles number Food cost (RI)
()5)) 0599 LJ9]° 476 299 )K 69)" Slas 36 1.7
Cycle (Day) Number of labor
s . S
ey S 20100 11650 (s 3o 8 s cseizjo 11230 4860
Number of chickens Labor cost (1000 RI)

Weight of chicken (gr)

Fertilizer (Ton)

52850 (cladidly jxie
Source: Research findings
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Table 2- The estimation results of Translog stochastic frontier function

‘e . )lﬁ-ﬁﬁ dUa& .. . )Lgﬁo ‘_gl.hb'-
7 T Standard 7 et Standard
Variable Coefficient Variable Coefficient
error error
Constant -41.24™ 2.43 LIbr*Lelec -0.169™" 0.0219
Llbr 0.796™ 0.329 Libr*Lfeul 0.0477 0.0501
Ldrg -2.18™ 0.645 Llbr*Lwtr 0.190" 0.0228
Lchik 3.76™" 0.9000 Ldrg*Lchik -0.0536 0.0570
Lfood 4,34 1.259 Ldrg*Lfood 0.275™" 0.0903
Lelec -0.752" 0.388 Ldrg*Lelec -0.0051 0.0134
Lfeul 2.02™" 0.243 Ldrg*Lfeul 0.0639™" 0.0126
Lwtr 0.775" 0.456 Ldrg*Lwtr -0.204™ 0.036
Llbr*Llbr 0.120™" 0.034 Lchik*Lfood -0.680™" 0.078
Ldrg*Ldrg 0.0212* 0.0096 Lchik*Lelec 0.359™" 0.0294
Lchik*Lchik 0.053 0.048 Lchik*Lfeul -0.193™ 0.0339
Lfood*Lfood 0.189™" 0.0198 Lchik*lwtr -0.0066 0.1114
Lelec*Lelec -0.0167" 0.0068 Lfood*Lelec -0.275™" 0.0229
Lfeul*Lfeul 0.0356™" 0.0031 Lfood*Lfeul 0.0127 0.0448
Lwtr*Lwtr -0.0064 0.0165 Lfood*Lwtr 0.152 0.0953
LIbr*Lfood -0.475™" 0.0826 Lelec*Lfeul -0.0377™ 0.013
Llbr*Ldrg -0.109™" 0.0228 Lelec*Lwtr 0.00295 0.0203
Llbr*Lchik 0.5089™" 0.0861 Lfeul*Lwtr 0.0817" 0.0159
Number of Observation=105 Log Likelihood=85.93 Wald Chi?*=772475.21 Prob=0.000

_ _59“‘"')3 9 w’)_'ls b=l ol 59 aalie ol =30107.11(4) S ine g 0.000
Statistic of comparln?uﬁé)tti)(;nDsauglass and Translog =30107.11(4) prab 0.000

R B

(Aslso doyd V 90 Vv o )3 (gl ime (godimd i b & FFF g *F ) siog elaail sae
Source: Research findings, (*, ** & *** Show the significant level at 1, 5 and 10 percent respectively)
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Table 3 - Inputs' elasticity of broiler chicken production

s2les osile Jlro Gl Jilas SSlas
Input Mean  Standard deviation Minimum Maximum
8 95 0.146 0.329 -0.446 158
Labor
L
> 0.320 0.412 0.978 132
Food
I .
i 0.654 0.458 -0.528 19
Chickens number
S ERE 0015 0.101 -0.268 0.279
Fuel cost
9> e -0.076 0.14 -0.105 -0.048
Drug cost
O S -0.016 0.114 -0.281 0.665
Electricity cost
e 0.107 0.185 0311 0.812
Water cost

52000 (cladidly 1xie
Source: Research findings
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Table 4- Estimation results of scale elasticity, scale efficiency and technical efficiency

goe.a oeSbe shro Bl 5l J5las grcKes
variable Mean Standard deviation Minimum Maximum
Léo | i
orlie G5 1.12 0.302 0.53 2.21
Scale elasticity
Lis  ol,8
O ) 0.72 0.29 0.0004 1
Scale efficiency
5 ol
o 28 0.88 0.13 0.221 0.998

Technical efficiency

Source: Research findings

ool & Comnd (o233 a5 51 (oS € o A W5 el -0 Jgio
Table 5- Classifying meat chicken producers with respect to return to scale

oolo 4 Comd (235L wlile LIS b o8 o8 2,8 SMgF salg dlaas Moy
Return to scale Scale elasticity  Scale efficiency  Technical efficiency Number of production units  Percent
e & S Sy 250 0.857 0.863 0.88 45 42.9
Decreasing return to scale
e & o B (2l 1 1 0.85 10 9.5
Constant return to scale
e & S sgm0 223 1.37 0.54 0.88 50 476

Increasing return to scale

5200 (gladidly txuie
Source: Research findings
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Table 6- Statistical indices of scale elasticity, scale efficiency and technical efficiency of broiler chicken units in understudied

regions

il Sl olde S oo (21, 2L

Region Number Scale elasticity Scale efficiency Technical efficiency
‘Kflﬁ‘ Jlame il o ‘Kf"““’ Jlame il o ﬁs"g‘ Jlamo Bl o
ean Standard deviation ean Standard deviation ean Standard deviation

J5 27 1.05 0.33 0.81 0.3 0.87 0.1
Dezful

el 14 117 0.32 0.6 0.27 0.92 0.12

Ramhormoz

! 25 111 0.37 0.65 0.35 0.88 0.17
Ahwaz

osLs 12 11 0.3 0.7 0.25 0.76 0.13

Shadegan
b 11 1.2 0.2 0.73 0.27 0.95 0.05
Baghmalek
chete 16 115 0.16 0.81 0.22 0.88 0.1
Behbahan
52850 (gladidly 1xiie
Source: Research findings
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Introduction: Providing food for people is one of the most important concerns of planners and policymakers
in different communities. Protein is among the food needed for humans and lack of it in diet can lead to
malnutrition and thus endanger human health. Parallel to population growth and changing consumption patterns
towards more protein substances consumption, as well as the relative expensiveness of red meat in recent
decades, poultry industry has been considered in Iran and in the world. Chicken meat is one of the most
important sources of protein. Thus, reducing the cost as well as increasing its production can improve nutrition
level and have an effective role in human health. It is assumed in economy that the producer's goal is to
maximize profits. Producers of broiler chicken are no exception to this, and although they may pursue other
goals, such as their own employment and their families, they seek to maximize the profits of their assets, like any
other producer. Among the most important ways of achieving this goal are the proper use of production inputs as
well as optimal scale production, which is used to determine the proximity of a decision maker unit to the
optimal scale. Optimal scale refers to the amount of production in which the elasticity of scale equals one, and
also there is a constant return to scale in production. Hence, it should be considered that scale efficiency
measures average productivity while production takes place in optimal scale. If a firm exceeds the optimal scale,
it has a decreasing return to scale, and if it runs at a level lower than the optimal scale, it will have an increasing
return to scale. In agricultural economics, scale efficiency is usually nonparametric and is estimated in the
framework of data envelopment analysis (DEA). Although many studies have attempted to estimate technical
efficiency using parametric and nonparametric methods, scale efficiency is estimated exclusively in the
framework of the nonparametric technique of data envelopment analysis. Ray (1998) presented a parametric
method in which the scale efficiency is calculated by estimating a production function under the variable returns-
to-scale hypothesis and from the estimated scale elasticity. Regarding the technical efficiency and scale
efficiency of broiler and laying chicken breeding units, numerous studies have been conducted on the mentioned
subject. But all of these studies, particularly in Iran, have used the data envelopment analysis method to measure
the scale efficiency. In the present study, the scale efficiency of broiler chicken production units is calculated by
parametric method through estimating the stochastic frontier function for the first time in Iran.

Materials and Methods: In this study, the parametric method of estimating the scale efficiency, first
presented by Ray (1998), is used to calculate the scale efficiency of broiler chickens breeding units in Khuzestan
province. First, the frontier production function introduced by Lovell and Schmidt (1977) and Miocene and Von
den Berg (1977) is evaluated after comparing Cobb-Douglas and Translog functional forms in the framework of
a translog production function. Initially, the technical efficiency of studied units is estimated by imposing the
necessary assumptions and then, the scale elasticity of different production units is estimated and, the scale
efficiency is computed through relation provided by Ray (1998).

Results and Discussion: Based on the results, the average age of the owners of the studied production units
was 46.5 years, their average experience was 18 years and their average education level was 12 years. The
average capacity of the investigated poultry was 21600 pieces, the average breeding period 4 times in each year,
and the length of the breeding period was about 48 days. The calculation of the production elasticity showed that
broiler chicken producers use labor, food, number of chicks and water inputs in the economic area of the
production and medicine, electricity and fuel inputs in the third region of production. The average scale elasticity
in the units under study was 1.12, indicating that the broiler chicken producers have an increasing return to scale
on average. The average scale efficiency of broiler chicken breeding units was 72% and the average technical
efficiency of the producers was 88%, indicating that there was the possibility of increasing technical efficiency
up to 12% with existing technology on average. The results also demonstrated that the cities of Dezful and
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of Khuzestan

(*- Corresponding Author Email: abdeshahi1l349@asnrukh.ac.ir)

2- Associate Professor, Department of Animal Sciences, Agricultural Sciences and Natural Resources University of
Khuzestan



YAV liwjes oliwl 5o (beS € 0 b9 Wualy wlido 2, 9 (58 (1) 3,97

Behbahan with an average of 81% had the highest scale efficiency and the Ramhormoz city with an average
efficiency of 60% had the lowest scale efficiency. In terms of technical efficiency, Baghmalek city with an
average of 95% had the highest and Shadegan city with an average technical efficiency of 76% had the lowest
technical efficiency among the studied cities.

Keywords: Broiler chicken, Khuzestan Province, Scale efficiency and Technical Efficiency
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3- Double Bound Dichotomous Choice
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Table 1- Optimal Bid based on statistical distributions pretest questionnaire

Jby &9 S &2 599
Normal Dist. Logistic Dist.
i Ol o Sl o s Olayge  dlpduiny dlani
MSE No. of Bids MSE No. of Bids
21051 19 21205 22

Source: Research findings
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Table 2- Optimal Bid with OOHB format

Ggeipze  (OLF)Vhos (L) e sl
Sample size  (B+) Upper bound  (B-)Lower bound No. of range
4 200 0 1
12 500 200 2
15 800 500 3
14 1100 800 4
14 1300 1100 5
14 1600 1300 6
14 1850 1600 7
14 2100 1850 8
14 2400 2100 9
14 2700 2400 10
15 3000 2700 11
15 3500 3000 12
16 3700 3500 13
18 4300 3700 14
20 5000 4300 15
9 10000 5000 16

Source: Research findings
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Table 3- Summary of the responses to the OOHB questions on willingness to pay for recreational

R s oy 5 (ol o 13 it
o5l Upper bound bid offered first Lower bound bid offered first e
wiges ey Slaxs ey Slaxs sl 31 fewly Slaxs ewly Saxs ol 31 (oles?)
" s s " aly g "o "aly " " sl " o.m
Sample )liTo ):: Né)r(:)}f “ Nc; 01; f\i 01; » Bid
size ‘no-.no’ ‘no--yes’ No. of “yes’ ‘yes-.yes’ ‘yes.-no’ No. of “no’ [BL, BU]
responses responses Toman
responses responses responses responses
4 0 0 4 0 0 0 [0-200]
12 0 0 7 4 0 1 [200-500]
15 0 0 8 6 0 1 [500-800]
14 0 0 7 2 0 5 [800-1100]
14 3 1 3 7 0 0 [1100-1300]
14 3 0 6 3 1 1 [1300-1600]
14 0 0 8 1 0 5 [1600-1850]
14 6 1 0 1 1 5 [1850-2100]
14 2 2 4 2 2 2 [2100-2400]
14 3 2 2 0 2 5 [2400-2700]
15 4 0 3 1 1 6 [2700-3000]
15 6 1 0 2 3 3 [3000-3500]
16 5 3 0 0 1 7 [3500-3700]
18 7 2 0 0 1 8 [3700-4300]
20 8 1 1 0 2 8 [4300-5000]
9 4 0 0 0 1 4 [5000-0000]

Source: Research findings
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Table 4- results of estimation of willingness to pay for recreational use of RudKhan castle Forest Park

W yiio lpd e GBI o Z ol
Variables Coefficients Standard error  Z statistics
bee o2 12.44 1.41 8.16%xx
Intercept
ull -0.008 0.01 -0.61
Age
S 0.254 0.252 1.006
Sex
e l5n 0.087 0.04 2.18%*
Education level
et -0.478 0.109 4,37+
Size of the household
ety e 250 -1.636 0.158 -10.34%%+
Log(bid)
by S9 )bl g
Log-Normal:Distribution
Sl ooleii dee  WTP 50k 21180
Mean WTP at the maximum bid
&mh;fl»dstg(;zﬁép,:WTP oSl 21230
Mean WTP at the maximum bid with Adjustment
coby & il ale 17620
Median WTP
Log-likelihood: -165 LR statistic: 40.554 on 4 df
AIC: 342.1 BIC: 362.52

TN g TN g p3)boline o5 dy st
w4 %% * Significant at 1%,5%,10%

Source: Research findings
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Table 5- Results of estimation of willingness to pay for recreational use estimation depend on jobs
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Introduction: The valuation of environmental resources and rural visitors is a turning point in the
development of these regions and the acceleration of growth of villages enjoying these divine blessings. The
tourism industry in rural areas, as a complementary approach and activity, can play an essential role in
improving the quality of life of rural residents, the revitalization of villages and, ultimately, the sustainable
development of rural areas. Hence, identifying and exploring the capabilities and limitations of tourism in rural
settlements that are prone to this industry and their prioritization are of particular importance. The city of
Fouman is one of the tourism hubs in Iran. The spectacular attractions of this city include the historic Masouleh,
the historic castle of Rudkhan Castel, and the historic city of Fouman. There are also landscapes, plains, rivers
and beautiful mountains in the city. The Rudkhan Castle is the oldest and most famous historical work of the city
of Fouman, also called the castle of Hesami and also called Ghaleh-Salsal. It is considered to be the oldest and
most expensive military fort in Gilan, and also Iran. Tourism is among the most important regions of Iran and the
world (16). The historic fortress is located 25 km southwest of Fouman, in a village of the same name, over a hill
in the forest at a geographical distance of 49 ° 21 ‘east longitude and 37 ° 07" north latitude.

Materials and Methods: Using the Cooper technique (1993), the design of optimal bid amounts was
performed assuming a certain statistical distribution using a computer program called DWEABS under the Gauss
program. In this program, it is possible to use two symmetric distributions (normal and logistic) and two
asymmetric distributions (the normal log and delta). In this study, pre-test data were used to estimate the
recreational value of Rudkhan Castel forest park. To do this, by designing a questionnaire for socio-economic
variables and an open-ended question, respondents were asked how much they would pay for every time they
visited the forest park. For this purpose, 42 questionnaires as pretest level were completed. GaussLight16
software was used to design optimal bid amounts. In this study for determining the Total sample size, the
Mitchell and Carson formula are applied and 222 visitors were chosen for interviewing on the Rudkhan Castel
Forest Park to find the recreation value.

Results and Discussion: The recreational value of Rudkhan Castel forest park of the Fouman County in
Gilan Province-Iran was estimated and the visitors' willingness to Pay (WTP) was measured by using Contingent
Valuation Method (CVM) and One and One Half Bound model (OOHB) dichotomous choice (DC)
questionnaire. The results show that 85 percent of investigated individuals would pay for recreational usage of
the Rudkhan Castel forest park. Estimated WTP is 21230 IRR for each visitor in 2018. However, 15% of visitors
of Rudkhan Castel forest park, who are residents of the area and surrounding counties, are not eager to pay.
Therefore the total annual recreational value of this forest park is estimated at about 36091(in million IRR).

The willingness to pay for the three groups of visitors is determined. These three groups included:
Housewives, business, and government employees. The relationship between the amount of Bid and the
willingness to pay is significant for the business and government employees at the level of 1% and for the
housewives group at 5%, respectively. In other words, the amount of Bids for all groups has a strong and
negative relationship with their desire to pay. In other words, as the Bid decreases, the demand for the park will
increase. The willingness to pay for housewives is estimated at 19300 Rials. Therefore, it can be concluded that
the government employees, more than the rest of the Visitors, need to have an outdoor in forest parks and pay
more for their leisure than other groups to visit the forest park. The willingness to pay for business, housemaid
and government employees are estimated at 19,000, 19,300, and 20,900 Rials respectively, while 15% of the
visitors are from residents of the region and the surrounding counties, and do not have any desire to pay. The
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relationship between willingness to pay and bid amount is negative and very significant. In housewives, the
sensitivity between the Bid and the willingness to pay is twice the other groups. In other words, with a slight
increase in the bid amount, the willingness to pay decreases further.The sensitivity to free businesses is lower. In
other words, free occupations tend to be less sensitive to rising, but this sensitivity is much higher for
homemakers. Employees are sensitive to the amount of the offer, between the other two groups.

Conclusion: Managing the valuation of environmental resources and tourism sites, especially in natural
forest park, are important to prevent the destruction and damage to these resources. It is also the basis for rural
development and provides local residents with more facilities. The development of rural tourism is the basis for
creating sustainable employment in rural areas and not only hinders the migration of villagers to urban areas, but
also leads to the phenomenon of reverse migration from the city to the countryside. Therefore, in order to
continue rural development and economic development of these areas, we need to maintain and improve the
amenities and tourist attractions of these areas. Therefore it is recommended that revenues from the entrance of
Rudkhan Castel forest park to be spent and allocated to increase the amenities, set up sanitary services, create a
market for local products and services, organize environmental protection programs, construct and repair rural
access roads go to forest Park. Forest parks are considered to be the best places for recreation especially for the
households. Therefore, management of Rudkhan Castel Forest Park can play a significant role in attracting the
visitors. The results of the study show that among the groups referring to the forest park, the highest willingness
to pay is related to the employees' group, female housewives and business respectively. Employees need to have
an outing in forest parks more than other groups and they are more likely to pay more for their leisure and
recreation than others. Implications of the empirical study for policy makers and site managers to make more
money and increase public welfare are provided.

Keywords: One and one-half bound (OOHD) approach, Recreational value, Rudkhan castel forest park
JEL Classification: Q26, Q28
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