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Introduction

There is no doubt that the Covid-19 pandemic has had numerous adverse impacts on every aspect of human
existence. In times of crises like epidemics throughout history, ensuring a sufficient food supply has always been a
crucial concern. Given that the agricultural sector plays a vital role in the food supply chain and maintaining
sustainability in this sector is essential for food security, this study aims to identify and prioritize the factors that
influence the sustainability of the agricultural supply chain, specifically focusing on the wheat crop, during and after
the Corona era.

Materials and Methods

Based on the research background, the factors that impact the sustainability of the agricultural supply chain were
determined. In the agricultural sector, like previous studies on supply chain sustainability, the study focused on the
three dimensions of sustainability: economic, social, and environmental. However, experts suggest that the study is
more centered on these three dimensions, which are particularly significant in the agricultural industry. By utilizing
the Fuzzy Delphi method, 28 sub-criteria related to these hidden sustainability variables were identified. The Fuzzy
DEMATEL method was then employed to examine cause-and-effect relationships and the interaction between criteria.
Finally, the Fuzzy method was used to determine the degree of importance and weight of these criteria.

Results and Discussion

To achieve sustainable agriculture, research centers should prioritize the necessary research in this field, as
highlighted by Sharghi et al. (2010). Farmers who possess more information about sustainability have been found to
have more sustainable farms, confirming a direct correlation between these two factors (Afrous & Abdollahzadeh,
2011). The outcomes of the present study align with previous research, demonstrating that the level of attention given
by research organizations to required research on sustainability is the most influential criterion within the causal group

©2023 The author(s). This is an open access article distributed under Creative Commons
Attribution 4.0 International License (CC BY 4.0), which permits use, sharing, adaptation,
BT distribution and reproduction in any medium or format, as long as you give appropriate credit to
the original author(s) and the source.
https://doi.org/10.22067/jead.2024.82402.1193


mailto:shahrakiar@hamoon.usb.ac.ir
https://doi.org/10.22067/jead.2024.82402.1193
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22067/jead.2024.82402.1193
https://orcid.org/0009-0004-2959-1569
https://orcid.org/0000-0002-7809-8656
https://orcid.org/0000-0003-4676-2847
https://jead.um.ac.ir/

V¥ 5le o oyl KA uls (659l dnwgi g obasdl 4y s Y

of sustainable procurement with a weight of 3.34, it holds the highest importance in the ranking according to the
SWARA method. Updating and sharing information in DEMATEL's method has the fourth highest impact on other
factors in the cause-and-effect group. However, in the SWARA's method was found to be the second most important
factor, with a weight of 0.2403. Another study confirmed that the three main limitations of sustainable wheat
production are the farmers' limited knowledge, lack of approved and resistant seeds, and inadequate management
systems, especially for weeds. The use of local suppliers, specifically utilizing stored seeds from farmers, can lead to
the spread of diseases and an increase in weed populations (Husenov et al., 2017). The proliferation of weeds leads to
the squandering of production resources and a decrease in production levels. The most impactful factor for the
sustainability of the wheat supply chain, as determined by the causal group, is the requirement of collaborating with
an 1SO-certified supplier. This criterion holds a significant weight of 0.4915 and is essential for achieving sustainable
supply and design. Recognizing the significance of this criterion is crucial to enhance production and mitigate the risk
of potential diseases. However, farmers, due to the expensive cost of modified seeds, resort to utilizing seeds from
their previous crop. Based on the Fuzzy DEMATEL method, water consumption management ranked fifth among the
criteria that influence other criteria. However, according to the Fuzzy SWARA method, it ranked second with a weight
of 0.251. With water resources being scarce in the region, it is crucial to use water efficiently and prevent wastage, as
this will positively impact productdid not support the significance of stopping gray marketing of products. According
to experts, this study determined that the most effective criteria for the causal group in stabilizing the agricultural
supply chain of wheat products during the Covid-19 era is to stop gray marketing. This criterion received the highest
degree of importance, with a weight of 0.4469, in the dimension of sustainable distribution.

Imports decreased because of the restrictions and quarantine measures, which led to a shortage of seeds for crops
like wheat that relied on imports. Social distancing measures also caused a shortage of labor in agriculture, leading to
asignificant reduction in farming activities. By focusing on supply and sustainable design during epidemics and crises,
there is an ability increased to manage the supply chain and positively impact other aspects of production
sustainability.

Conclusion

Based on the results obtained, increasing farmers' awareness, and utilizing approved seeds can prevent resource
wastage and enhance the stability of the supply chain. Additionally, reducing gray market activities can contribute to
the supply chain’s stability and ultimately enhance food security. Effective management of water consumption is also
crucial for ensuring the sustainability of the supply chain, particularly due to the water scarcity crisis in the region.
Enhancing the stability of the supply chain not only facilitates resilience during crises like Covid-19 but also promotes
self-sufficiency in producing agricultural products essential for Iranian households, including wheat, which is a
fundamental necessity.

Keywords: Agriculture, Fuzzy DEMATEL, Fuzzy SWARA, Sustainability, Supply chain
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Table 1- Sustainability criteria in the supply chain
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Sub-criteria of sustainability Dimensions of sustainability
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Identification of supply chain risks
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The attention of research organizations to the research needed in relation to
sustainability
By syl 35 50
Focus on competitive priorities
Pl 5 el e Ll sl
Create environmental requirements for purchasing items
Update and share information
e wily 9 S5l (g3 540l
Strategic and long-term planning
W oMl g (gl Lol
Work safety and health conditions
0L el 03505 € e cae > gy slacoles 5 sl
Government policies and support for sustainable supply chain management
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Sustainable procurement
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Continuous communication with suppliers and knowledge of their production and
distribution conditions
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Identification of alternative suppliers
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Cooperation with ISO certified supplier
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Identification of alternative raw materials
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Using local suppliers
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Mechanization upgrade
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Use of environmentally friendly fertilizers
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Water consumption management
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Water quality check
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Flexibility
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Participation and management of human resources

Ml b g ol
Sustainable supply and design
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Reducing costs and optimizing transportation
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Emergency and backup transportation system
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Using means of transportation that cause the least damage to the environment
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Stopping the gray marketing of products
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Table 2- Verbal variables and their equivalent triangular
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Table 6- Converting verbal expressions to triangular
fuzzy numbers in SWARA method
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Table 2- Pattern of causal relationships of sustainability dimensions

3o 3l

) ) D R D+R D-R
Symbol Dimensions
C1 . a5l 2.3894 3.0412 5.4306 -0.6518
Sustainable procurement
Ik (Bhb g el
C2 Sustainable supply and 5.4485 2.049 7.4975 3.3995
design
Cs ek @i 10595 3.8072 4.8667 -2.7477
Stable distribution
Source: Research findings s> glaasl :xe
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Figure 2- Causal diagram of stable dimensions
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Table 5- The pattern of causal relationships of sustainable procurement criteria

o s D R  D+R D-R
Symbol Criterion
Ci 00 0275) oK) Lulid 2.8915 3.3550 6.2465  -0.4635
Identification of supply chain risks
S by 3 56 590 Glaing 4 Jlidos la lojls 424
Cz The attention of research organizations to the research 33445 28281 6.1726  0.5164
needed in relation to sustainability
Cs s dlﬁ%’%} s )5)4» . 3.1031 2.6940 5.7971 0.4091
Focus on competitive priorities
Ml w3 sl Jarocin j clolJl sl
Cs P sl amocuns Sl bl 2.8957 45727 7.4684  -1.6770
Create environmental requirements for purchasing items
OleMbl ¢ A5 ST il 5 Sy
Cs SN S 31349 27701 59050  0.3647
Update and share information
Cs e 5 Pl sl 30209 28117 58325  0.2092
Strategic and long-term planning
Co . I Y
Cr 8 el s el b 31113  3.0691 6.1804  0.0422
Work safety and health conditions
0L eli 0,505 € e ey gy slacoles g sl
Cs Government policies and support for sustainable supply 3.0411 24422 54833  0.5989

chain management

Source: Research findings
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Table 6- The model of causal relationships of supply criteria and sustainable design

dlos

o

. D R D+R D-R
Symbol Criterion
b o] @i 5 g bl J) T 5 QBUS (ab L jetns bl
C1 Continuous communication with suppliers and knowledge of 4.5714 1.6377 6.2091 2.9336
their production and distribution conditions
Ce oSl BRSOl b 41987  4.5095 8.7082  -0.3108
Identification of alternative suppliers
Cs asbalsS (gl 05 el 5 an 1SO 47792 3.7799 85591  0.9993
Cooperation with ISO certified supplier
Cs okl el gLl _ 4.4664 3.6763 8.1427 0.7901
Identification of alternative raw materials
Cs kil 2 e lagSl Sl 41143 153461  19.4604  -10.937
Presenting modern models in sustainable agriculture
Ce oben S (el 5l ooli 44091 30569 74660  1.3522
Using local suppliers
cr Ol e S5 41675 48089 89764  -0.6414
Mechanization upgrade
Cs Soijlaa 3k (slasgs jloslica] 42871 4.4680 87551  -0.1809
Use of envwonrpentally friendly fertilizers
Co ol Spae copia 46207  3.1715 7.7922 1.4492
Water consumption management
C T e 4.3600 1.9866 6.3467 2.3734
10 Water quality check
Cu ‘5)"*:“'9.”?’3' 4.5434 3.2516 7.7950 1.2918
Flexibility
Cu o Sedabecapie g Sl 43756 32008 75758 11753
Participation and management of human resources
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Table 7- Pattern of causal relationships of stable distribution criteria
o S D R D+R D-R
Symbol Criterion
C1 Bl d“\‘%‘*‘*‘%_ 3.1579 2.8491 6.0071 0.3088
Green packaging
S5 595 31 o3lizl
Cz e B iyl 4.3343 3.5610 7.8953 0.7733
Use of local distributors
Cs B Je floting s e 2 4.0843 4.1838 8.2681 -0.0995
Reducing costs and optimizing transportation
Cs olaidy g ksl J5 5 Jo - 3.8864 5.9801 9.8665 -2.0937
Emergency and backup transportation system
Cs Using means of transportation that cause the least damageto ~ 4.2643 3.1874 7.4517 1.0769
the environment
Cs paze 25 2l By 44238 40717 84955 0.3521
Stopping the gray marketing of products
Cr 8 sbad y )l slsd e 4.1749 5.6439 9.8188 -1.4690
Management of warehouse space and workspace
Cs 29y e 4.4067 3.2557 7.6624 1.1510

Inventory management

Source: Research findings s> (laasl :xe
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Table 8- Cause and effect criteria

(oheo) 2y, (1o, luno (ste) 135,50 (sl Jlomo
Effect criteria’s Cause criteria’s

dle!
Dimensions

(1) b <5l
Sustainable procurement
(3) b @iy
Stable distribution

(@) Juk 2l g el
Sustainable supply and design

Il S s
sustainable procurement

(7) )5 coodls g i) sl
Work safety and health conditions
(2) ylnb b dlally 55 53 390 Cliios & Sliss slagylojls 4245
The attention of research organizations to the research needed in
relation to sustainability
(5) oMbl (5,581,281 5 s
Update and share information
(6) o sl 5 Syl (530500
Strategic and long-term planning
(8) b ool 03555 Cu o gz g slaculos g el
Government policies and support for sustainable supply chain
management
(3) 1) slacagsl 3805
Focus on competitive priorities

(8) P81 135 (sl amocas S5 sos
Create environmental requirements for purchasing items

(1) 0ol 00855 oSy (i
Identification of supply chain risks

Mzl b g el axs
Sustainable supply and design

(3) 1SO asliunlss (gls 018 uoli b (6o

(5) Sk (55:9L88 )3 (ke (slagSl | Cooperation with 1SO certified supplier
Presenting modern models in sustainable agriculture (4) opils adgldlge olulis
Identification of alternative raw materials
(11) o pilasl
(7) polslSe slas)| Flexibility
Mechanization upgrade (9) &l Gpas copte

Water consumption management
(12) ol e Cpto 9 8 Lo
Participation and management of human resources
(6) LA}:A Olf.\;;fwl}' )\ odlaswl
Using local suppliers
(10) o oS gy

e Crne . Water quality check
2) il A el slels p p .
(2) el 5 0l ploled (1) gl @i 5 Mg by 51 21T 5 508 i b jatns b))
Identification of alternative suppliers . T ; - .
Continuous communication with suppliers and knowledge of their
production and distribution conditions

(8) cunsjlazo b 55l (slodeS” 1 onliz!
Use of environmentally friendly fertilizers

Sl &g am
Stable distribution

(6) ©Ygame g ymSB Jb,l5L sy
(4) Sledy 9 sl JB 5 Joo e Stopping the gray marketing of products
Emergency and backup transportation system (2) oo EaS 0555 51 onliz]
Use of local distributors
(8) o290 e
() 5 sl g ol (glisb i . Inventory ‘management“. .
Management of warehouse space and workspace (5)_ Bl (2 3y e jlame & _‘"‘3‘“‘ 0255 &5 B 5 o> Jobg Jl oslis
Using means of transportation that cause the least damage to the
environment
(3) Jb5 5 Jo> csiloainge 5 4izjp ilS () oo sttt
Reducing costs and optimizing transportation Green packaging

Source: Research findings s> (laasl :xe
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Table 9- The weight of sustainability criteria

ale!
Dimensions
Il &9 Il (2lib g el Il ol
Stable distribution Sustainable supply and design Sustainable procurement
0.163 0.534 0.302 Wj
Wi Jbxe 523 Wi S 52 Wi Sbxe 2
Sub-criterion Sub-criterion Sub-criterion
dolinleS (ol :J;éwb L s, iy a4y ligios clolojles dags
0.4915 . . iy
Y game 5ytaSl bl by Cooperation with 1SO ol b el 3 5 350
0.4469 Stopping the gray marketing certified supplier 0.4846 The.attejntlon of research
of products T Gyas g e organizations to the research
0.2514 Water consumption needed in relation to
management sustainability
2T 5 58 i b petne bl
bl @js s g Laslya ;) SleMol gyl ST il g (Slo)jgrn
0.251 S9rge Sope 0.1251  Continuous communication  0.2403 Update and share
Inventory management with suppliers and knowledge information
of their production and
distribution conditions
. 5 oM g goul basl s
e B w5 5l eolisul & pycdllas 4 9 el
0.1252 e 0.0642 - 0.1197 Work safety and health
Use of local distributors Flexibility conditions
oS & g Jex oy 5l ealizl il adol dlge  oluwlis
|y Cansilame & gl uyes 00323 Identification ct)f gl':ernative
. raw materials )
0.0754 _wb 0.0679 A slacadyl S ad
Using means of e 5 el ) oslizal Focus on competitive priorities
transportation that cause the  0.0162 "o o e
least damage to the Using local suppliers
environment
W slad g )Ll glad oy pie Sl @l oo g oS )lie Cas yd cdgd slacsles g bcwluw
0.0425  Management of warehouse ~ 0.0084  Participation and management sl el 05355 g ppoe
space and workspace of human resources 0.0372 Government policies and
O caas support for sustainable
0.0049 T e i
A Water quality check supply chain management
0.0264 J& g Joo (glwdine 5 4 se Sials B )
' Reducing costs and b 5ke (slasgS il ool N PRI
optimizing transportation s e Godo diy 9 Syl (532 ydeli 2
0.0030 " 0.022 Strategic and long-term
Use of environmentally planning
friendly fertilizers
Ol NS el el
9 bkl J& g o> tuges 0.0015 |dentification of alternative L3 lp e claljll skl
oty suppliers RYE
0.0188 ' . 0.016 Create environmental
Emergency and backup 0.0008 Ogel e 15| requirements for purchasing
transportation system Mechanization upgrade items
Mk 55y5liS 5 e oSl ) o 03555 S San ) (olulis
0.0139 o (G 0.0004  presenting modern modelsin ~ 0.0123  |dentification of supply chain

Green packaging

sustainable agriculture

risks

Source: Research findings

3uio5 (slaaBl trie
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Introduction

Food security is one of the most important issues in the world. The corona epidemic, Russia's attack on Ukraine,
drought and many other factors have led to an increase in food prices. The sharp increase in global prices of basic
food is considered a serious threat to global development, which leads to a significant increase in poverty, a decrease
in the level of nutrition, and limited access to services such as education and health. The increase in the price of food
in the world markets will also affect the domestic markets of the countries, especially for the countries that are large
importers of food and have experienced heavy inflation in their countries. Iran is one of the countries that import food
in the world, so higher global food price will undoubtedly affect various economic sectors of Iran. Considering the
negative economic and social effects of the unbridled increase in food prices, the impact of global food prices on
domestic prices has been the focus of recent studies.

Materials and Methods

Computable General Equilibrium (CGE) model is a system of equations that explains an economy in its general
form and the interaction between its components. One of the types of general equilibrium models is the GTAP model.
This model is specific to global trade analysis and is multi-regional. This model is static (one-period) and includes
several economic regions, several economic sectors, and a fixed amount of several production factors. The simulations
will be done using the Run-GTAP software. This database has 129 districts and 57 economic sectors. In this study,
two areas are considered; which includes Iran (IR) and the rest of the world (ROW). In the database software, all
goods and economic sectors are grouped in 57 categories, which can be grouped in a maximum of ten categories or
less. Here are four economic sectors: agriculture, industry and mining, oil and services, and three factors of production
including labor, capital and land are considered.

Results and Discussion

In this study, the political experience of a 30 percent increase in the global price of agricultural goods will be
examined. With a 30% increase in the global prices of agricultural products, the amount of demand reduction in the
agricultural sector as a percentage of changes is equal to -1.37. As a result of the political shock the per capita utility
of the private sector household has decreased by 1.32% and the per capita utility of the public sector has decreased by
2.14%. Also, the decrease in equivalent change as a welfare index is equal to -3349.05 million dollars. In a static
model, the factors of population, technology and investment are assumed to be constant, so the amount of their change
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is zero, but in dynamic models, the positive or negative effects of these three factors can also be observed. Here (30%
price shock on agricultural goods) efficient allocation is the most important factor affecting welfare (negatively).

Conclusion

Iran is one of the importing countries in the past years in terms of grain demanding, and due to successive droughts
and failure to observe a serious cultivation pattern in this area, it has faced the weakness of supplying part of its food
needs. This forced Iran to import grains and food from other countries in the world, especially Russia. According to
the increase in the food price index in the world, the possible effects of the increase in the global food price (30%
shock) for Iran have been estimated using a global general equilibrium model. The results show that if the price of
agricultural products in the world increases by 30%, the consumer price in Iran will increase in the agricultural sector
and decrease in other sectors. Also, the amount of consumer goods will decrease in all sectors, while the amount of
consumption of domestic goods will increase, except for the service sector, and the amount of consumption of
imported goods will decrease in all sectors, especially the agricultural sector. In addition, the results show that the
amount of production in the agricultural and oil sectors increases and has decreased in other sectors. Based on the EV
welfare criterion, the welfare level of the private household decreases and the results of the welfare analysis show that
the most important factor influencing the welfare is the effects of resource allocation (efficiency).

Keywords: Computable general equilibrium model for world trade, EV welfare measure, World price of
agricultural products
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1- time-varying connectedness

2- geopolitical risk

3- geopolitical stress episodes

4- Russian invasion of Ukraine
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Introduction

Today, the businesses of the poultry industry are facing many challenges, because this industry has to manage a
number of unique processes, methods and risks at the same time. Therefore, identifying the business risks of poultry
production units can play an effective role in reducing the level of vulnerability of these businesses. Considering the
need to increase the productivity of the poultry industry, one of the basic solutions is to identify the risk and measure
the existing risks of this industry. Risk identification and quantification can reduce costs for industry stakeholders,
and risk reduction leads to better production planning. In this regard, this study identifies the business risks of poultry
production units in Khorasan Razavi province.

Materials and Methods

This study is applied as purpose and descriptive survey in terms of nature and method. This research is based on
mixed research, qualitatively and quantitatively. The statistical population is poultry industry experts, 18 of whom
were investigated by snowball sampling method as the research sample. This study proposes a new Delphi technique
that uses the features of traditional Delphi techniques and the Fuzzy Delphi method. The proposed new Delphi
technique is based on the integration of pentagonal fuzzy sets and the Delphi technique.

Results and Discussion

The results of the modified pentagonal Fuzzy Delphi method showed that five main risks and 36 secondary risks
out of 58 identified risks are part of the business risks of poultry production units. Identified business risks of poultry
production units, in order of priority, include inputs price fluctuations, command pricing, exchange rate fluctuations,
sanctions, chicken price fluctuations, delay in accessing inputs, fluctuations in the purchase price of day-old chickens,
fluctuations in drug and vaccine prices, imported inputs, lack of government support in the matter of production,
fluctuations in subsidies to inputs, lack of animal inputs, import of poultry products, Promulgation of various
instructions, poultry diseases, lack of liquidity of poultry farmers, bankruptcy of poultry farmers, fluctuations in
current costs, losses, lack of medicine and vaccines, lack of expansion of poultry business, lack of confidence of
poultry farmers in the government, fluctuations in profitability, investment, seasonal fluctuations in egg demand,
dependence of poultry farmers on Special suppliers, supply of day-old chicks, lack of energy, exclusivity of the
livestock and poultry feed supply system, egg price fluctuations, seasonal fluctuations in chicken production, seasonal
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fluctuations in chicken demand, weakness in providing working capital facilities to poultry farmers, lack of skilled
human resources in time Appropriate, lack of technical knowledge of advanced technologies and lack of variety of
poultry food ingredients.

Conclusion

The business of poultry production units is facing various challenges and risks, and due to the many risks of this
industry, production in this industry is facing problems and it is not possible to plan for it, and production will be
disrupted in the future. Therefore, in this research, an effort was made to fully identify the business risks of poultry
production units. In order to complete and finalize the business risks of poultry production units, the pentagonal Fuzzy
Delphi method was used. In this regard, a questionnaire was prepared that included two parts. The first part is about
the survey and information about the background of the respondents, and the second part includes the ranking of 54
identified risks. Fuzzy Delphi method in this study was done in two rounds and based on the opinion of experts, 4
more risks were added to the total of 54 risks, and finally 58 risks were analyzed using Fuzzy Delphi method. In Fuzzy
Delphi, the selection of risk components among all the components that were identified in the research literature was
based on the accepted threshold criterion. The results of the second round of modified pentagonal Fuzzy Delphi
showed that there are 36 important sub-risks in the sector of production, market, financial, institutional and personal
business risks of poultry production units. Considering the price fluctuations of livestock inputs and exchange rate
fluctuations, it is suggested to allocate currency and control it by government policies in order to reduce mentioned
fluctuations, or move towards diversifying poultry feed ingredients and formulating new poultry feed rations. Also,
in order to avoid fluctuations in the price of chicken or eggs, it is suggested to make the distribution network smarter
to prevent these fluctuations. In the poultry market, it is better to set a fair price for each kilogram of chicken according
to the production costs of poultry farmers, or not to interfere with the government in the market and allow the
government to set the price based on the supply and demand mechanism.

Keywords: Identification, Fuzzy Pentagonal Delphi, Poultry industry, Risk management
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Table 1- Risks identified using literature review

gho‘ M) U")ﬁ ‘S.mg_) Ky &0
Main risk Sub-risk Code Source
soh loodles 3908 . .
1 . PR1 Obike et al., 2017; Banjoko et al., 2014; Ebong & Awatt, 2023
Lack of livestock inputs
o .
2! 392 PR2 Banjoko et al., 2014; Ebong & Awatt, 2023
Water shortage
b gl oS 5 bosles il cuiS
Low quality of animal inputs and PR3 Karami & Mohammadi Tamri; 2017; Ebong & Awatt, 2023
supplements
b U 5 el bl lheke & Igbelina, 2016; Obike et al., 2017; Banjoko et al., 2014;
. ) . PR4
Climate fluctuations and natural disasters Ebong & Awatt, 2023
b sl low Eacd PRS Mustafavi, 2012; Iheke & Igbelina, 2016; Obike et al., 2017;
Outbreak of p0u|try diseases Adeyonu et aI., 2021; Banjoko et aI., 2014
ol PR6 Zaghari et al., 2016; Banjoko et al., 2014; Abimbola et al., 2013;
Losses Ebong & Awatt, 2023
S| | .
“’”5’_’ 92 2925 . PR7 Obike et al., 2017; Adeyonu et al., 2021
Lack of medicine and vaccine
OB 90 3 STy g gl oS _
Quality of medicines and vaccines if PR8 Ansarizadeh et al., 2009
provided
.\.Jy M) 039y U d> . L
)9) O 4> (xe -
. PR9 Expert opinion
Prodt_JctIOn Providing day-old chicks pertop
Risk Lnaslgs & g is 551
j o PR10 Adeyonu et al., 2021
Delay in accessing inputs
N =) ) PR11 Banjoko et al., 2014
Environmental risk
byt slacsiglysS J olii pac PR12 Hudnurkar et al., 2017
Not using advanced technologies
lians - 5e Kl
";" i o ) PR13 Abimbola et al., 2013; Hudnurkar et al., 2017
Depreciation of equipment
3%
i 2 PR14 Blos et al., 2015; Hudnurkar et al., 2017
lack of energy
1y dl ..
b "‘S_’? Yom o5 P PR15 Expert opinion
Lack of variety of poultry food
byt Ul g 3 o PR16 Obike et al., 2017
Lack of facilities and storage facilities
RO e St PR17 Expert opinion
Day-old chick quality
Slizs Sl {8 _
SRS SR s S8 PR18 Cavinato, 2004., Hudnurkar et al., 2017
Innovation and updating of equipment
oslgs cuosd blug MR1 lheke & Igbelina, 2016; Obike et al., 2017; Adeyonu et al., 2021;
Fluctuations in input prices Ebong & Awatt, 2023
0jg) Ko g S o by _
Fluctuations in the purchase price of day-old ~ MR2 Banjoko et al., 2014
chickens
Sl 5 53 Cunsd Sblugy .
_"““g? 9990 e u’”_” ) MR3 Ansarizadeh et al., 2009; Ebong & Awatt, 2023
o Fluctuations in drug and vaccine prices
IR %) AR 5 Lo
Market Risk & i et T . MR4 Rahmani & Torkamani, 2010; Adeyonu et al., 2021;
Seasonal fluctuations of chicken production
' S A gy 5 Sblwg
B o5 2 o oy MR5 Adeyonu et al., 2021
Seasonal fluctuations of egg production
£ Ol ot ooy MR6 Obike et al., 2017; Krishnan et al., 2020
Seasonal fluctuations in chicken demand
& 5 SLOW had by MR? Obike et al., 2017; Krishnan et al., 2020

Seasonal fluctuations in egg demand
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Salami et al., 2010; Rahmani & Torkamani, 2010; lheke & Igbelina,

Chicken price fluctuations MR8 2016; Obike et al., 2017; Adeyonu et al., 2021
o 956 Cand Sbilogs : .
& .l =7 MR9 lheke & Igbelina, 2016; Obike et al., 2017; Adeyonu et al., 2021
Egg price fluctuations
i &5 bl . :
Wy by ) MR10 Mustafavi, 2012; Murrja et al., 2022
Exchange rate fluctuations
S8y e San MR11 Banjoko et al., 2014; Ebong & Awatt, 2023
Transpor‘tation risk Gray, 2020; Badraoui et aI., 2020
> 5 Sblug .
oA Ty = MR12 Murrja et al., 2022; Ebong & Awatt, 2023
Interest rate fluctuations
130w blwg . . .
. ‘5)_’_)” > MR13 Salami et al., 2010; Murrja et al., 2022; Abimbola et al., 2013
Profitability fluctuations
. il
_UWLV 029 MR14 Ansarizadeh et al., 2009;
The importation of inputs
b ods o Sblog .
SO Sheh SRy MR15 Murrja et al., 2022
Fluctuations in current costs
)b i .
o9 xS S pas MR16 Obike et al., 2017
Non-expansion of poultry trade
JEEIVI SIRTI I S FR1 Ansarizadeh et al., 2009; Obike et al., 2017; Murrja et al., 2022;
Lack of cash flow Ebong & Awatt, 2023
b, ol Sedids .
P o Vg FR2 Mustafavi, 2012; Hudnurkar et al., 2017
Liquidity of assets
Liel ola y5g,8 . .
i ‘5 09 FR3 Mustafavi, 2012., Expert opinion
Credit sales
o Sy ‘i;h&rﬁ FR4 Expert opinion
Fiancial Risk /cre it shoping
ey dy (153,51 dyloyur Mg ) > Camis
Weakness in providing working capital FRS Ebong & Awatt, 2023
facilities to poultry farmers
SIS ulo s FR6 Belhadi et al., 2021., Zaporozhtseva et al., 2018., Kaminskyi &
investment Nehrey, 2019
l b4 & -
R 29 FR7 Tummala & Schoenherr, 2011., Hudnurkar et al., 2017
Poultry farmers bankruptcy
L?’”LP_Q ht _Q_u“”j . IR1 Expert opinion
Fluctuations in subsidies to inputs
e, o5
w207 IR2 Expert opinion
Sanctions
3 ‘;\f - - ) L.
g2 S) Sed IR3 Mustafavi, 2012., Expert opinion
Prescriptive pricing
455665 sla Joddlygiws EMI . -
”55_ 55_‘5 J“J”WJ e . IR4 Mustafavi, 2012., Expert opinion
Communicating various instructions
b <Y ebls IR5 Ansarizadeh et al., 2009; Expert opinion
Import of poultry products
e S 25k g b S gadye aibels 35 (5 Laxd
Instgqt:(onal (e5,13) IR6 Expert opinion
Is Exclusivity of the livestock and poultry feed
supply system (Bazargah)
s wlab > 2l 3929 IR7 Expert opinion
Existence of rent in the Bazargah system
<dgd @ lad e bl pae
poultry farmer's lack of confidence in the IR8 Expert opinion
government
il g "L»_‘D'\; ) IR9 Obike et al., 2017, Expert opinion
Lack of government support in production
ool 2 05 Glulid 8 925 pac IR10 Expert opinion
Lack of experts in organizations
s &w; i gl_A} » ol Gl d»ni_ 3%**5_ HR1 Abimbola et al., 2013; Adelaja & George, 2019
Human Risk Lack of skilled labour at the right time
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Non-membership in organizations HR2
(cooperatives)
ool GBS el & e Sy
Poultry farmer dependence on specific HR3
suppliers
Mo oleMb!
£F 298 HR4

Lack of production information
byl sl sl (8 Ll ol

Lack of technical knowledge of advanced HR5
technologies
I g9y dpeiwd Slilwgs HR6

Labor wage fluctuations
0ol plyite 4 gy (Saly
Dependence of poultry farmer on specific HR7
customers

Expert opinion

Blackhurst et al., 2008; Karami & Mohammadi Tamri, 2017

Obike et al., 2017; Ebong & Awatt, 2023

Obike et al., 2017; Ebong & Awatt, 2023

Manuj & Mentzer, 2008

Expert opinion

3ui0 gbaaisl, 15l
Source: Research findings
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Table 2- Linguistic scales and their membership functions for the proposed pentagonal Fuzzy Delphi Method

‘_e:% d::s;c*‘“’ CABNER} Cogas ply
9 Description Membership functions
variables
oS S _ _~>)'> )yb Sy sy )5 amf_)’ b )Lw O ()3 )90 St _ _ (0.00, 0.00, 0.00, 0.00, 0.10)
Very low The investigated risk has a very low role in the business of poultry production units.
~ S PPk iy By S 3 el oF G g g Sy (0.00, 0.00, 0.10, 0.20, 0.30)
Low The investigated risk has an insignificant role in the business of poultry production units.
ol 4 5y bagin D)1 e s slaasly HSs S )d b 4 gy bwgie JEB wyp 3y90 S
I\}I"édi'um-low The investigated risk has a medium-low significant role in the business of poultry (0.10, 0.20, 0.30, 0.40, 0.50)

production units.

b APk gl By S 2 Shugte G i e Sy (0.30, 0.40, 0.50, 0.60, 0.70)
Medium The investigated risk has a medium role in the business of poultry production units.
NI )1 sk (gadg sasly 5 S )3 (VL g) bawgie B (g2 3)90 Sy
PR The investigated risk has a medium- high significant role in the business of poultry (0.50, 0.60, 0.70, 0.80, 0.90)
Medium-high . .
production units.
k) sk e laly By S e G g g Sy (0.70, 0.80, 0.90, 1.00, 1.00)
High The investigated risk has a high role in the business of poultry production units.
b ok S Pk g glaasly B S 3 ot S B i g Sy (0.90,1.00,1.00, 1.00, 1.00)
Very high The investigated risk has a Very high role in the business of poultry production units.
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Table 3- Results of pentagonal Fuzzy Delphi (second round) and consensus analysis of the first and second rounds of Fuzzy

Delphi
s P93 Al po 0 grod (S 59 L Jol dl> 5 P> Al 5o
S Aggregated weights of the second round W First round Second round
Risk A B c D E Defuzzi My MS  SDMR MV  MS  SDMR
code fication
PR1 0.7944  0.8889 0.9111 0.9333  0.9444 0.9019 7 83 6 7 89 6
PR2 0.6278 0.7 0.7389 0.7778  0.8056 0.734 6 83 12 7 89 9
PR3 0.5778  0.6778 0.7667 0.8556  0.8889 0.7593 6 72 16 6 83 15
PR4 0.4222  0.5222 0.6222 0.7222  0.8111 0.621 4 78 24 5 83 22
PR5 0.7556  0.8556 0.8944 0.9333 0.95 0.8852 6.5 83 9 7 83 8
PR6 0.7389  0.8333 0.8889 0.9444  0.9556 0.8796 6 78 10 6 89 9
PR7 0.7389  0.8333 0.8889 0.9444  0.9556 0.8796 6 89 10 6 89 9
PR8 0.5667  0.6667 0.7667 0.8667  0.9111 0.7605 6 78 17 6 83 17
PR9 0.7056 0.8 0.8722 0.9444  0.9556 0.863 6 83 11 6 89 11
PR10 0.7889  0.8889 0.9278 0.9667  0.9778 0.9179 7 89 7 7 89 7
PR11 0.4167 0.5111 0.6 0.6889  0.7389 0.5951 35 67 22 4.5 83 20
PR12 0.4444 0.5444 0.6333 0.7222 0.7722 0.6278 5 72 20 55 83 19
PR13 0.5333  0.6333 0.7333 0.8333 0.9 0.7296 5 78 19 5 89 18
PR14 0.7167  0.8111 0.8667 0.9222  0.9389 0.858 6 83 9 6 83 9
PR15 0.6444  0.7444 0.8333 0.9222  0.9556 0.8259 6 72 14 6 83 14
PR16 0.6111 0.7 0.8 0.9 0.9167 0.792 6 78 16 6 94 15
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PR17 0.6778 0.7667  0.8167  0.8667  0.8833
PR18 0.2667  0.3333 04278 05222 0.6111
MR1 0.8667  0.9667  0.9778  0.9839  0.9944
MR2 0.7889  0.8889  0.9222  0.9556  0.9667
MR3 0.7778  0.8778  0.9222  0.9667 0.9778
MR4 0.7167 0.8111  0.8611 0.9111  0.9278
MRS 0.5667  0.6667  0.7667  0.8667  0.9111
MR6 0.7 0.8 0.8611  0.9222  0.9389
MR7 0.7556  0.8444  0.8722 0.9 0.9111
MR8 0.8 0.9 0.9444  0.9889  0.9944
MR9 0.7 0.8 0.8667  0.9333 0.95
MR10  0.8333 0.9333 09556  0.9778  0.9833
MR11 04833 05778 06778 0.7778  0.8333
MR12  0.6556  0.7444 0.8 0.8556  0.8722
MR13  0.7389 0.8333  0.8778 0.9222  0.9389
MR14  0.7778 0.8778 09167 0.9556  0.9778
MR15 0.75 0.8444  0.8889  0.9333 0.95
MR16  0.7333 0.8333  0.8889  0.9444  0.9611
FR1 0.7333 08333 0.8944  0.9556  0.9722
FR2 0.6667  0.7556  0.8167  0.8778  0.8944
FR3 04222 05111 05944 06778 0.7722
FR4 0.65 0.7333  0.7944  0.8556  0.8722
FR5 0.7 0.8 0.85 0.9 0.9444
FR6 0.7111  0.8111 0.8778  0.9444 0.9611
FR7 0.7556  0.8556  0.8944  0.9333 0.95
IR1 0.7778 08778 09111  0.9444 009722
IR2 0.8222  0.9222 0.95 0.9778  0.9833
IR3 0.8556  0.9556  0.9722  0.9889  0.9944
IR4 0.7667  0.8667  0.9111  0.9556  0.9667
IR5 0.7667  0.8667  0.9111  0.9556  0.9722
IR6 0.7056 0.8 0.8667  0.9333  0.9444
IR7 0.6667  0.7556  0.8056  0.8556  0.8722
IR8 0.7333  0.8333 0.8889  0.9444  0.9611
IR9 0.7667  0.8667  0.9167  0.9667 0.9778
IR10 0.2667  0.3667  0.4611  0.5556 0.65
HR1 0.6944  0.7889 0.85 09111  0.9278
HR2 0.3444  0.4444 05278 0.6111 0.6944
HR3 0.7389  0.8333 0.8722 09111  0.9222
HR4 0.65 0.7333 0.8 0.8667  0.8833
HR5 0.7056 0.8 0.8333  0.8667 0.9
HR6 0.3667 04556 05444  0.6333  0.7333
HR7 0.4444 05444 06389 0.7333  0.8167
L

0.8086
0.4302
0.9673
0.9123
0.9123
0.8525
0.7605
0.8519

0.8636
0.934

0.8574
0.9451
0.6735
0.792

0.8691
0.908
0.8802

0.8796

0.8852
0.8086
0.5951
0.787

0.8438

0.8685

0.8852
0.9031
0.9395
0.9617
0.9012
0.9019
0.8574
0.7975
0.8796
0.9068
0.4605
0.8414
0.5259

0.863
0.7926
0.8265

0.5457
0.637
0.8094

- - - 6 83 9
- - - 4 83 29
7 89 6 7 94 5
7 83 7 7 89 7
7 78 9 7 89 8
6 78 11 6.5 83 9
6 78 17 6 89 17
6 78 11 6 83 10
7 89 6 7 89 6
7 89 8 7 94 8
6 72 11 6 83 11
7 83 7 7 94 6
5 67 19 5 83 19
6 72 13 6 83 10
6 78 10 7 83 8
7 83 8 7 83 8
7 78 9 7 83 8
6 72 11 6 83 9
6 78 10 6 83 10
6 67 11 6 83 10
5 67 18 5 83 21
6 72 15 6 83 10
6.5 78 10 6.5 89 10
6 72 11 6 83 11
7 78 8 7 83 8
7 89 8 7 94 8
7 89 6 7 94 6
7 94 5 7 94 5
7 83 8 7 89 8
6 83 10 7 83 8
6 78 12 6 89 10
6 72 11 6 83 9
6 78 10 6 83 9
- - - 6.5 89 9
- - - 4 83 29
6 72 11 6 83 10
4 72 19 4 83 23
7 78 8 7 89 8
6 78 11 6 83 11
6.5 72 9 7 83 8
5 72 25 5 83 24
45 72 21 45 83 21
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Introduction

Considering the current process of destruction of natural resources in the country and the problems faced by the
present and future generations, the measures taken in the field of conservation and restoration and development of
natural resources do not seem to be enough. Although, to solve these problems, the role of the government as a planner
and supporter of natural resources projects is clear and important (Arayesh & Farajilah Hosseini, 2010). However, the
projects designed to conserve natural resources are implemented based on people's participation. In general, people's
participation in projects in the field of natural resources protection can take place in various fields. The most important
of these issues have been considered in the behavioral examples of the Helpers of Nature project which can be
including planting seedlings, people's participation in times of crisis such as fire, protection of forests, contributing to
environmental protection associations, joining environmental associations, waste management in terms of separation
and volume, joining the natural resources projects through the organization's systems, introducing people to the natural
resources organization in the form of nature's helper, paying the green tax and etc (Natural resources & watershed
management organization-1.R of IRAN, 2023). However it is the question as how to attract people's participation in
the mentioned issues requires tools that can influence human behavior. Behavioral economics, as a new scientific field
of economic sciences, can measure and analyze the impact of intentions, beliefs, and motivations on human behavior
and decisions, and based on this, it can also provide policy tools (Asgari et al., 2021). For this reason, it can influence
people's behavior to participate in the conservation of natural resources using behavioral economics approach.
Therefore, to realize the goal of attracting people's participation, the current study considers to examine nudges and
the effectiveness of nudges on people's behavior using behavioral economics approach

Materials and Methods

The sampling method of the research is convenience sampling. The number of samples is 213 people using the
online questionnaire in two separate groups. This study is a quasi-experimental design and its type is a comparison
between two groups. The number of the control group includes 108 people and the number of the treatment group
includes 105 people. The control and treatment groups were independent. Each of the groups had completely common
questions and response criteria. In this study, the control and treatment groups did not receive any training, but only
the treatment group was given additional information about cognitive errors along with related questions. First, the
Mann-Whitney-Wilcoxon test is used to check and compare the ratings regarding supplementary information as well
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as the answers of people in the two groups. The ordered probit regression is used to analyze the relationship between
ordinal or ranked dependent variables related to natural resource protection behavior and independent treatment
(nudge) variables and other variables. For the relative dependent variables (the time of registration of cooperation
request and the number of people introduced as a nature helper), the ordinary least square regression is used to analyze
the effect of the treatment binary variable on the people's behavior in the field of natural resources conservation

Results and Discussion

This study results showed that out of 19 nudges, 14 nudges includes; Normative default, time limit, anchor and
exemplify, carrot and stick, personalization, decoy effect, authority confirmation bias, bandwagon effect, present bias,
automatic recommendation, halo effect and ownership effect (1) and (2) and (3) had a significant impact on these
people's behavior, respectively, the number of seedlings, the time of registering a request for cooperation, participation
in firefighting, waste production, the number of members introduced as a nature’s helper, choosing tasks, membership
in associations, membership in a special association, recycling, people's action preferences for forest protection, the
percentage of perceived success for projects, willingness to spend taxes to beautify one's neighborhood, willingness
to spend taxes to protect forests in one's area, and applying zoning to protect forests. The direction of influence in all
nudges (except for the normative default and time limit) on people's behavior has been positive and significant. The
marginal effects also showed that all nudges had the positive effect (with ordinal or ranked dependent variable) on the
selection of the target option(s) in the treatment group compared to the control group. The carrot and stick policy had
no significant effect on the ordinal variable of waste production, but the effect of this nudge on dummy variable of
waste production was significant, This means that this nudge has had a positive and significant effect on maintaining
the existing situation (garbage collection every day of the week) and reducing the amount of garbage (choosing 20 kg
of garbage and less per week). The normative default and the time limit had a negative and significant effect
(respectively) on the number of seedlings and the registration time of cooperation requests for planting seedlings.
These negative effects have also confirmed the positive effect of nudging on people's behavior. Although the
normative default resulted in fewer seedlings being planted by individuals, this occurred because the default was set
at a minimal level and individuals were significantly more inclined to follow the default. The nudge of the time limit
also led to a reduction in the time to register cooperation requests by individuals, so that people tended to register their
request faster.

Conclusion

According to the results of this research, to attract the people's participation in the conservation of natural
resources, these following should be considered: defaults, low-cost anchors, clear examples, incentives and
punishments, highlight individual performance through personalization, using existing privileges for more
cooperation, confirming people's sovereignty, presenting reports during performance, immediate rewards, making
SMS and telephone systems available to compensate for people's lack of action, considering time limits for
registering people in programs and projects, providing success reports to join people in an action, applying people's
ownership of the green tax to further encourage them to pay taxes, allocating each zone to an environmental
association for forests protection.

Keywords: Behavioral economics, Nudge, Natural resources, Ordered Probit model, Ordinary least squares
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7- Social comparison bias
8- Common identity

9- Decoy effect

10- Carrot and sticks

11- Automation

& ol 4 38l coalad 31 (A bl )80 sl ool
Kahneman & Tversky, ) xias oo (6 ytin (yjg Aitmd Cuyalad b
widy Cuwd 1 OleMbl 53,8 sy T plagl 51 L3 31 (Ve (1979
(V) (Ritov & Baron, 1990) .S o aseie 1) 3,8 pleal 50
Sy s e SO 4 2% Bl Tl 4 oS
xS0 (VY (DIrer2020) 3530 48,5 i3 5,59 Sloisibl
g, sl 0 Sy 20b b 28 oS 5l | o e 20l
L 5lj cudgase (W ((Li et al., 2023) pldl L goige Sy 4
Adar et) gasdge S gt (5,185, sly Sloj Cudgize sl
VI ol Slgy Cadgizme P30S clas (V¥ (al., 2020
awlis (5ySew (VO ((Fierro, 2020) Lols cusds oz
S b o alie Gl 3 oSl iy el
o35 Aty 1S juie cugn i (V8 (Crusius et al., 2022)
(e (St 2l (gl 38 (sl g9d9e )3 (e (g Cuge
Maasb 3l (W (Vatamanescu et al., 2014) cogn Shil
65y 4 dasb o] (39381 | ey 350 93 dungllio plSin 13 313
Mo et al., 2022; Réthlisberger, ) k) (Gua) jobs ol 4
b 4 5 gt 95 i) Gloa 5 qgn Cesle (VA (2020
Andreoni, ) 31,31 63,551 5 6,135,505 gl clibre o 3ol lon
oaitne & loliBl 39003 obrduog 8355 auogs (V4 (2003
S & e 399 Sl 4 (g i Saly) ailobs 3L 5]
L 48,8 sy (Mosier & Manzey, 2019) g4.540

b listo 0ad (Byn0 Gloig S 5 I p1S 2 (IS psboy
3 0,8l lowaai g )lidy (o)l 50 s o 6B o cunls
B> SlUbl dex I egite legidge > b plio bis cox
5 s g (anlS G e Sl 4 Joles oSS 5l cliles
2 110 595 03litsl (S o wblyd |y p3pe &S lie > dige &S
e 4 S 35 gy )Islai 53 pSls agh el (e
2 S (dzo 3l Glise (o 9 ) Al 4y 350 08 Lo
SLIWEUC Uy

oS b upp Sb ondy Ollbe ogas
lie | clslis 8, s (g ol b Lasyo (sl s S g Logasin)
Ohlen 5 g ye Cunl 0395 4295 3)90 iz Cunnjlame 5 (b
Er 9 oS Cand il slaspSew 5l (Morovat et al., 2020)

1- Certainty effect

2- Ambiguity effect

3- Present bias

4- Authority confirmation
5- Time limitation
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Table 1- Descriptive statistics of demographic, personality, friendly behavior of natural resources variables in the control and
treatment groups
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Jl s oy (F 22.86 28.70
4) 511060
Juo #e 5l it (8 6.67 3.70
5) More than 60
> () 95.24 94.44
(350) i 1) Male 0.1
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Education 3) Bachelor
ol 355 (¥ 48.57 47.22
4) Master
l oo
55 (0 32.38 30.56

5) Ph.D
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questions
Eo9S) Ol Sy o el g5z
Neuroticism The sum of the points of three 241 13.35 2.23 13.62 0.56
questions
S e Jlgw 4w jliel ggeme
Extraversion The sum of the points of three 38 13.62 3.62 13 0.30
questions
lgus du Lol
B sile g 4w 5L Egoe
A f;;bf;fess The sum of the points of three 2.22 14.34 2.23 13.97 0.19
g questions
S S30iS Jlges slaz el ggacme
4 LY d
e el The sum of the points of four 3.74 22.68 3.67 22.77 0.83

guestions

Oibgs slbail (sl
Source: Research findings
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Table 2- Descriptive statistics of natural resource protection behaviors in the control and treatment groups

(N=105) olo)b 55;
Treatment group

(N=108) J 55 05,5

Control group

L patilo L wlhio
Variables Scales

oo 093!

P P JEJEW ] P JEJEW w9
Abundance percentage Abundance percentage Mann-
Whitney

test
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) 77.14 67.59
1) 20 seedling and less
Je ¥ o (¥ 11.43 5.56
2) 2110 40
Jedhs Je 7 B (¥ 571 12.04 0.05
The number of seedling 3))41t060
Jup A U2 (F 0.95 4.63
4) 61 t0 80
Jere-ba 476 10.19
5) 81 to 100
Skl laog,s JiSis 5 (aailejls ()
(00 ) o bawgs 32> 1238 16.67
1) Organizing the groups of fire
fighting by you
Sl Sligers 55 sl Jlo S (¥
() G 12.24 24.07
2) Aiding to buy the fire fighting
Ge Bl sl 5Ll 53000 oo e(ilajslprﬁe&i S5 (¢
Participating the fire izl S g Slulr 3 53 0.00
fighting (OWol=) 3oy bl 4 oS gl yoitne
SR ; 9.52 20.37
3) Participating in the continuous
education classes to help the fire
fighting
S lie )bl Gy bl 4SS (¥
(ool Sl Lo IS (558l 3
4) Helping the fire fighing 62.82 38.89
through participating in clean up
forests
win ) dlb e, SelS Ve 5l aS ()
1) Less than 20 kg of waste per 70.48 59.26
week
win > dbj 5ol YO B VY oy (¥
WS 14.29 25
w t““” *’;y . 2)) 21 0 25 kg 0.18
aste production . e LY .
wian > dl; p Sl Y UV o (¥ 6.67 1111
3) 26 to 30 kg
Lan ) F;?LS AKX )l Pra (f 8.57 4.63
4) More than 30 kg per week
ol o 1 26.67 55.56
1) Nature’s helper
. . ol 3 u.l .
il ol bz (¥ 13.33 2.78 0.00
Tasks selection 2) Forest helper
i 5 S oo (¥ 60.00 41.67
3)1,2
Cans 0 Mol (M
| A5 2.86 3.70
1) It is not effective at all=1
S $5e (¥
fonb - Slos 6.67 8.33
ol Ol > 2) It is not effective=2
The performance of e 0.23
nature’s helpers . 5 . 51.43 56.48
3) Itis effective =3
A e (¥ 39.05 31.48
4) It is very effective =4
e e Ll 467 3.70
1) Not willing at all
s ol (¥
i e il st il { 16.19 20.37
. 2) Not willing
Receiving the forest AL (F 0.15
helper license SN 40.95 49.07
3) Willing
le o (F 38.10 26.85

4) Very willing




PO oylidy olasBl 0,5 g, 1 srumb @b I cdilin 10 b ySoli it (310 o e 393 9 (5 ySume

Pl ol b 0.95 2.87
1) Idon’t call
gloile b oles prSe ol 415 (7 10.48 9.26 0.83
Calling to the organization 2) Maybe | will call
P wples e ¥ 88.57 87.96
3) | will definitely call
s hilo Mol (O 0 3.70
1) Not willing at all
s Ll (Y
oozl )3 o guae e e | 12.38 16.67
7 2 Not willing
Membership in AL (F 0.00
associations | 40.95 51.85
3) Willing
wkle "““’ (‘_c 46.67 27.78
4) Very willing
ezl b (1 6.67 18.52
) i 1) Other associations
Lo Dol s X o 39 (¥
ini i 21.90 41.67 0.00
Membershlp ina special 2) It doesn't make a difference
associations b il (¢
o w’u ( o 71.43 39.81
3) The special association
S el 3y ol 0 13.33 20.37
1) I don’t pay at all
S by e e ¥ 28,57 29.63
2) 1 will try to pay
e |y 810y Johis 035 o 236 (¥
S o sy bl 4zl 42.86 28.70 0.49
Payment of green tax 3) I try to have a minimum ’
payment continuously
Syoie 5 4295 B CEDy Loz (¥
Caily paled
4) 1 will definitely have a 15.24 21.30
substantial and continuing
payment
s ke Ll 0 0.93
1) Not willing at all
_ st ile (7 381 463
Abj el 2) Not willing 0.08
Recycling e (¥ 37.14 47.22
2) Willing
whle Sl (‘_‘ 59.05 47.22
4) Very willing
s e Ll 381 7.41
1) Not willing at all
s 857 10.19
s Slle c3lsy 2) Not willing 0.20
Payment of green tax "L'Lf’ (}“ 49.52 50.93
3) Willing
hle o (F 38.10 31.48
4) Vey willing
o phsemn () 7.62 0.93
cLlis gl o3l plEl Cloxgs 5 1) None
s 5 oy SR po |y all; &5 (9,8 4 S35 (¥ 004
Action preferences for &S o 34.29 53.70

forest protection

2) Warning to the individual who
leaves the garbage




VEo¥ 5l o) olod FA Al (659l drugy g SLadl a4y it

Iy s yo adli a5 (08 4y S5 (V¥

26.67 31.48
3) Warning to the individual who
breaks the tree branches
Sy 85 29095 4 S5 (¥
A o 8 lomat 31.43 13.89
4) Warning to the car which
moves on illegal route
Gl a3 () 20 28.70
1) Not clear
Sy odds Syl Cuibge oy oy By (Y 10.48 35.19
gk 2) Lower than 50% 0.00
Perceived success rate for Loy A GO oy (¥ 50.48 27.78
projects 3) Between 50% and 90%
28 Sl g (¥ 19.05 8.33
4) More than 90 percent
st Sl Sl 7.62 36.11
1) I don’t agree at all
Gy Sl el b cadlge e (38lg0 (¥ 8.57 36.11
5% ale ,d ol 9,8 auj 2) I don’t agree 0.00
Agreeing to pay taxes to pblge (¥ 46.67 25
spend in the neighborhood 3) I agree
il A (¥ 37.14 278
4) | agree very much
st Gl S 381 36.11
1) I don’t agree at all
Sl ol calyy b cadlge s (38lg0 (V 12.38 36.11
5,8 adlaio )3 ol 9,8 aujm 2) I don’t agree 0.00
Agreeing to pay taxes for oidlge (¥ 4571 25
spending in one's area 3) I agree
wiilye o (7 38.10 2.78
4) | agree very much
St 3o Sl (3 2.86 24.07
1) It is not effective at all
Slebles gl ganaigy Jlosl S %0 (¥ 23.81 25.93
b S 2) It is not effective 0.00
Applying zoning to S5 (7 14.29 14.81
protect forests 3) It is effective
S F 59.05 35.19
4) It is very effective
- - - & . - & ‘)9‘}‘
o e owlaio e 1yl ol Sre Bl Ok Mann-
Variables Scales Standard error Mean Standard error Mean Whitney
test
B 3 oud By 38 sla IS o
B )3 0 byme (cliael slass Voo o pldo 3 G jlen
. A5 g pSojlul
G Jan S 22.44 18.07 16.93 10.37 0.00
The number of members The number of members
introduced introduced in the from of nature’s
helper was measured in scale 0 to
100
Ko Cwlgd 3 cd o
© “’%? N A ySe B ¥ B Y ol >
(Ju <38 sl) It was measured on a scale of 1 to 6.84 7.15 6.77 9 0.01

The time to register
cooperation request

20

gy ezl :isle
Source: Research findings
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Table 3- The results of the ordinal probit model for the behavior of seedlings

ki (e (V)
Variables Model 1  Model 2
obey -0.36**  -0.43**
Treatment (0.17) (0.18)
ezl o SaS -0.47%%
Aid to association - (0.21)
Sxdy Gily . 0.13%**
Agreeableness (0.04)

Log Likelihood
(Log pseudolikelihood)
LR Chi2
Pseudo R2
VIF
Wald chi2!
Prob>chi2
Number of obs

-201.06  -192.79
4.24**  20.77***

0.01 0.05

1 1.01
4.25 21.53

0.039 0.00

213 213

K e Byl 55ly 51 slael
Numbers in parenthesis are SE
Uiy el tisle

Source: Research findings

Jl{) Cwils )U.é) » [EYPE) ug‘l{) C.'a‘;.ﬂ -£ Jg.\?
Table 4- The marginal effects of the variables on the seedling planting behavior

V= yeS g Ji Ve Y=Jki€e Y)Y
20 seedlings and less=1 21 to 40 seedings= 2

Y= Jls T G £ & JbiA b

41 to 60 seedings= 3

o=Jli Ve GAY

61 to 80 seedlings = 4 81 to 100 seedlings= 5

o

oley

_=<Z
-8 0.121** -0.023* -0.035* -0.014 -0.049**
& % Treatment
ol 0.141** -0.029** -0.044** -0.017* -0.051**
z Treatment
Yool | Jbo SaS
% M < . -0.165** 0.029** 0.048** 0.019 0.069*
= §  Aidto association
M u'l .
SR ST -0.043%*% 0.009%* 0.013%** 0.005%* 0.016%**

Agreeableness

*xk ** * Significant at 1%, 5%, 10% levels
Oidgh sail sisle
Source: Research findings
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Slg o (b mlie laciwlw g asly o calise glo o)k
A s |y ol 3l s,

Bap Wbl (gl ys s liiie g (Oa) JLis g) HSal il
o3> (L5 0 Jgdn 3 boyiie o g lo)d yeite 5B (g
2B S oS amd e LS Jte (30059 5l Jols ol ol 00

e slas Blod b Slaeal 23, L 35l Default standard error oluly Jae 3,51 colps bl ol o plosl gloiys yiSTus 3)90p Lolaly opesss -1
Solosl o iliio (glb g S s 4 lge il g ol (Wald chi2) wlg o)ll Joles osbrs yobo & LICNI2 o,lel a8 L5 ol 4 5,55 (coly pla jhse (cllas) FODUSE
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Table 5- The results of the ordinal probit model for the firefighting behavior

W e () Jae (¥) Jae
Variables Model 1 Model 2
ey 0.44%x+ 0.47%**
Treatment (0.15) (0.15)
ol Bpao 3 (52 4650 - 0.2>*
Saving water (0.08)
Log Likelihood -257.91 -254.91
(Log pseudolikelihood)
LR Chi2 8.07*** 14.06***
Pseudo R2 0.015 0.02
VIF 1 1
Wald chi2 7.73 14.33
Prob>chi2 0.00 0.00
Number of obs 213 213

Numbers in parenthesis are SE s jlas Slyol jly 305 slael
Source: Research findings isgs (slaasl zisl

Gy SUbl &) S8 )13 1 b ke (2lgd 1511 Jgi
Table 6- The marginal effects of variables on the fire firefighting behavior

£=J5a sy
Cleaning up forests=4

) = og,S paiblw Y= JbSes ¥ = podme (w0 390!
Organizing groups=1  Financial aid =2  continuous education=3

4lo
(S T ut)) t -0.099%** -0.062*** -0.015* 0.176%**
reatmen
z = L',Le)b -0.104%*** -0.068*** -0.016* 0.188***
§ = ) 'Treatment '
~ |3 ol o 3 gp 4y -0.043** -0.03** -0.007* 0.08**

Saving water

*&x *% * Significant at 1%, 5%, 10% levels
Source: Research findings jing} slbaisl :isle

Jls— 2 Glagwl ly (55 Slojssie (ile )3 (5 9)bxie S I 18 )
sl 015 oy Sl ok 10T pae fie & (V =08) WS cp ol
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Table 7- The results of the probit model for the amount of waste production

(V) s (¥) Js
Model 1 Model 2
oy 0.30* 0.35**
Treatment 017) (0.25)
o Gpae )3 g2 b0 - 0.2g%
Saving water (0.09)
Log Likelihood -136.70 -131.69
(Log pseudolikelihood)
LR Chi2 2.95* 12.97%**
Pseudo R2 0.01 0.04
VIF 1 1
Wald chi2 2.92 12.20
Prob>chi2 0.08 0.00
Number of obs 213 213

Numbers in parenthesis are SE siws jlas clyl jolyy 30 slas
Source: Research findings gy (slaal :isb

8,86 2131 8, 55 28 Slallls (slis 1 (3l e
2y Sl pl b &S o0 Olalllas b i Bl doncs 9 Cunl 034
Adaretal., ) s)ls callas cbilod,S w553 slaojes 4o 31,8l s,
2 Slg o anb mle oylojle .(2020; Sunstein & Reisch, 2021
Slge 38,5 iy plpll boaddl) sl wasd b Shy s
dgaoe Carub jlon LB 5> 3l 48] Sl 4y ged 4y (gl paskds
dawgd 4 pdpo ged B Wlg o (gl pasud g ol
35»; L;ﬂ)_'}l L;{l.))'ol{lﬁ L d.LLS.n cd)\,\:.'s’)n drwgs ‘L;)ISJ.{L}
bags (Olojlu) cdgd wsed ()BT G05)) 5 ol (f5em csjlopased
..,\.mero w‘ﬁl ‘) £ y0

Gauab jLaa ol gaedas suds (S yae sldel slaad § (s jlu adid
0l Byme 3,8l dluw Cijas s 2y pl (il pasd Kb
appbc)aﬂibw)wQE)aJh&Jos)éhwy
site 30 gl A (b odd (Bpee 8 O) g9y oS (Syue
A Jsdz 3 0ads Byme slacl sl p b jimo (sl jusio plo 9 (yloyd
g Cuto iU Sl ol dggie guls & joblan sl oad )]
ool adly oaimdFul lawgd odd Byxe 38l Sl p (o)l xe
9 ws..a.c ASUL» .AJ)].) o @fw 3‘)3‘ Sl P2 (o ).u‘.» ul-’ﬁ-"‘“”l-’
ORIB 2 ke 15T Sy El5 5 cblis (laeosl 4 o S8
bl jlasl M Lol .yl siadgusly lawgs odds 8yme (sbac] slas
S99 0 Byme )3l G g (Gl Bpas 3 pprddo (ke
23,

Coamb jlod B )3 o (Byre slacl slani g1y (Jgome Olaye Slaa (gaw 5 ) S -A Jgaa
Table 8- The results of the ordinary least squares regression for the number of introduced members in the form of nature's helper

() Jae (¥) Je
Model 1 Model 2
ooy 7.69 *** 8.73 ***
Treatment (2.71) (2.50)
93‘:513 o Q.42 ***
Student (2.99)
by e > (S35 (292 o . 775wk
Energy saving in the lighting system (2.01)
Inggacndl > Capise . 11,32 ***
Membership in association (3.75)
Iocyezs 4y o KaS L 7.10 **
Aid to associations (3.27)
sy 144~
Agreeableness (0.56)
VIF 1 1.03
Ramsy -- F(5,201), Prob=0.7
Significance F(1, 206), Prob=0.00  F(6,206), Prob=0.00
R? 0.036 0.22
N 213 213

Numbers in parenthesis are SE (Robust Error) s (* g8 5 kil (slas) jhse Blysul jly 51> slac!

Source: Research findings iags (slaal :isl

Csl 005 o3l (RODUSE) culy jlae (gl I Sluenl &8, gl )
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Table 9- The results of the ordinal probit model for choosing tasks

(Vdw (V)
Model1  Model 2
QL’)') 0‘60 *kk 0‘61***
Treatment (0.16) (0.16)
P . 0.39*
Student (0.2)
(252) i i 0.70%
Gender (Male) (0.39)
Log Likelihood
(Log pgeudolikelihood) -187.67 -183.87
LR Chi2 12.89*%**  20.48***
Pseudo R2 0.03 0.05
VIF 1 1
Wald chi2 12.76 20.21
Prob>chi2 0.00 0.00
Number of obs 213 213

Numbers in parenthesis are SE siws jlxe Slysl 31, 305 slsel
Source: Research findings img3 (slbail sl

Gylby O b yuiie 2l HUT -V Jgun
Table 10- The marginal effects of the variables on choosing tasks

) = Canb jhoa Y =W ¥ =W g Canb jLod

Nature's helper =1  Helper of the forest =2 Nature's helper and Helper of the forest= 3

< =

g = oy -0.23%%x -0.006 0.236%**

= ¥ Treatment

Z = ol -0.235%+ -0.006 0.241 %%+

§ : Treatrr.}ent

~ 5 sm;t 0.147%* -0.007 0.154*
(35) iz -0.273* 0.011 0.262%*

Gender (Male)

*Hx *k > Significant at 1%, 5%, 10% levels
ol 0 (53 S5 AaB (o pdy pae diie 4 b S ol Gl opl ply awilosds AU Cands ol ben B aadzwl den

All the respondents were considered to be nature's helper, hence choosing this option was assumed to be a definite rejection of the

nudge.
Source: Research findings jing} saisl :isle
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Table 11- The results of the ordinal probit model for membership in associations

(V) Jao (¥) Joe
Model 1 Model 2
ooy 0.46%** 0.44%**
Treatment (0.15) (0.15)
(5y0) iz 0.94***
Gender (Male) (0.34)
Srh Gly 0.12%*
Agreeableness (0.03)
Log Likelihood -225.22 -215.02
(Log
pseudolikelihood)
LR Chi2 9.26%** 29.65***
Pseudo R2 0.02 0.064
VIF 1 1.01
Wald chi2 9.43 29.32
Prob>chi2 0.00 0.00
Number of obs 213 213

Numbers in parenthesis are SE s jlae lysl 3l J30s slael

Source: Research findings jing} slbaisl :isle
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Table 12- The marginal effects of the variables on membership in associations

Y = i oo Yo! Y = s oo ¥=pbb £= bl jbwms
not willing at all not willing =2 willing=3 very willing =4
=1
<= o o oo 0.062%* 0.175%%*
o = -0. .
8 = Treatment
~
oloy -0.013 -0.087*** -0.063** 0.163***

Treatment
§ = (5y0) Copuui> -0.07 -0.22** 0.02 0.27***
& Gender
~ (Male)

Sph Gily -0.004* -0.025*** -0.018*** 0.047***

Agreeableness

*Hk *k * Significant at 1%, 5%, 10% levels
Source: Research findings jiags (sbhasl sk
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Table 13- The results of ordinal probit model for joining a particular association

(V) Jse (Y) Joo
Model 1 Model 2
L'JL"P 0.76*** 0.76***
Treatment (0.16) (0.16)
b glie bis coonl 0.31*
Importance of (0.17)
conservation of
natural resources
Log Likelihood -192.27 -190.52
(Log
pseudolikelihood)
LR Chi2 21.65%** 25.14***
Pseudo R2 0.06
VIF 1
Wald chi2 23.50
Prob>chi2 0.00
Number of obs 213

Numbers in parenthesis are SE awa jlas Glysl 31y 315 slael

Source: Research findings jiag} (slaasl :isls

0ol el 3 Coguas B pitio old OIS -YE Joua
Table 14- The marginal effects of the variables on joining a particular association

Y = el b Y =0S0d (Jolds Y=ol ool
Other associations=1 It doesn't make a The special
difference =2 association =3
z _ oleyd -0.145%** -0.149%*** 0.294%**
S o Treatment
2§
=
Z OLO)J _0.14*** _0.15*** 0.29***
g : Treatment
2§ Cason] -0.06* -0.065* 0.125*
Importance

*Hk *k * Significant at 1%, 5%, 10% levels
Source: Research findings jisgs (sbasl sl

Jb 42 6 30 st 3 a0 (J S 09,8 & G oy 09,5
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Table 15- The results of the ordinal probit model for the willingness to recycle waste

(V) Jxe (¥) Jxe
Model 1 Model 2
ooy 0.28* 0.35**
Treatment (0.16) (0.16)
(330) o -1.05%*
Gender(Male) (0.46)
i )3 ($5 0] g2adpo --- 0.3%x>
iale)S g (sdaloyp (0.09)
Energy saving in the
lighting system
@20 4 (SoguS 0.05%
Openness (0.02)
Log Likelihood -181.46 -170.54
(Log pseudolikelihood)
LR Chi2 3.08* 24.92%**
Pseudo R2 0.0084 0.068
VIF 1.02
Wald chi2 3.07 18.06
Prob>chi2 0.07 0.00
Number of obs 213 213

Numbers in parenthesis are SE . jlxe Gl dl 5351, 315 slacl

Oidgh sail sisle
Source: Research findings

Ay bl 4 JiloS 2 Wpuiio (s 151V Jgus
Table 16- The marginal effect of the variables on the willingness to to recycle waste

Y =i oo Mol V= g Ble F=pble  f=pble ,lu
not willing at all not willing willing very willing
g —
s (g‘ oy -0.004 -0.023 0.085* 0.112*
= Treatment
oo -0.003 0,025 0410  0138%*
Treatment
z (052) i 0.003 0.035%** 0.308%**  -0.346%**
Q Gender(Male)
< ;
S 5 il -0.002 -0.021 -0.097*** 0.12%x*
Saving
0 & (5295 -0.0005 -0.004**  -0.0179%*  0.0224**
Openness

*xx xx * Significant at 1%, 5%, 10% levels
Oidgh sail sisle
Source: Research findings
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Table 17- The results of the ordinal probit model for action preferences for forests protection

(V) J2 (¥) J%
Model 1 Model 2
ooy 0.25* 0.288*
Treatment (0.15) (0.15)
o Cunis - 0.21*
Financial situation (0.11)
Log Likelihood -251.99 -250.07
(Log
pseudolikelihood)
LR Chi2 2.8* 6.68**
Pseudo R2 0.005 0.01
VIF 1 1
Wald chi2 2.79 6.63
Prob>chi2 0.09 0.04
Number of obs 213 213

i e Bl 3l 31 sl
Numbers in parenthesis are SE
Source: Research findings iy} sl sl

JSNa sl cblis Coa 4 @0ludl Olous 55 g B o (ol OI 5T -YA Jgus
Table 18- The marginal effects of the variables on the action preferences for forest protection

oy Slp S h . e . . .
@S Yol Y =ad Ll S (gl )5 £ =9,095 & S
V= W - "f Warning to break tree Warning for the car
- arning for branches = 3 =4
None=1 littering= 2
- ¥ o> -0.02 -0.07*
Treatment 0.02 0.07*
4lo
oer -0.02* -0.08* 0.02* 0.08*
§ — Treatment
g ¥ )
N Financial -0.02* -0.06* 0.02* 0.06*
situation

*xk ** * Significant at 1%, 5%, 10% levels
Oidgh sail sisle
Source: Research findings

) Canlgdd el oy p e ;b Hbmdils g o S Cu
Sl bles (lgpmdily cpizman g SVL G L 3B S0 jleay
5 uite 5B 2l Sogn A Cl S |) 2B Cuslsd )y oS
@ e JYL @S ogn ol cwld gl olbdne
Fobar @S Ggn &5 CI5 (lgi e b 0l Canlyp > b loj yialS
4 ax gl .Caol 0oly iul8l ) Cawlgd yd &y ol 4 oo 3l po
Sopisn b Cunlsdyd Cud ploj  gloyy (old pusie 3 gime il
b b @l glojls bawg (03)0 slagsb 5l (S0 035 212
sl Slge dB1 i Slj codgie Jlosl

Cdls sl 51800 Gl 93 3 2l ploy 9 (o) s gans
Jig
Cuslgd > Cud lp & Wby Cygo cpl 4 Syl
S adyS jlai Gl codgie S Sl cllS sl ()
2 gane Slaye Jilis Jao ol oloj Byt 3 o2
ooy 2 Sl a8 ol ol oaimd LS ol .l oad 481, VR Jgas
lio ol 4o ol )5 ()5 dime 5 (sbto w3l ol 31 Cunlgd > ol
Llyogs Jlg cusls cunlgd pd a8 Slodls gus 5 ol )3l &S 5)la 5 o 1,
o Sl ol 3 04 Jlosl Jloj i J oy 5



yv Golidy olaidl 0 Sy gy 1 gruab b 5l cblis jo by W g (o o e j99 9 (5 5we

085 i b Slge i agyb ) Sloj cadgice dbx]
g plol 0yud 9 SUBI)S g0 ¢ Jmased sl Sy

Cdgaome WS o )ly8 381w iwd )3 05y de a5 AL olaz b
woMe 4 .45 0 3wl 3,8 S )Lk (gl | i ol Slej
9 ? ? Pl 3,8 CoHlie p ) S calla (ol

§)en Cuwlgd 53 Cud Gloj (Sl (Jgexe Silrype JBlas (guw )T 5 gl -4 Jgaa
Table 19- The results of the ordinary least squares model for time to register cooperation request

(V) Jo (¥) J%
Model 1 Model 2
Sloy -1.84** -1.87*
Treatment (0.91)
o 1.08**
Age (0.5)
ool 2.93%**
Student (1.11)
=S oar -0.33%x*
Extraversion 0.12)
R? 0.08
N 213
VIF 1.03
Ramsy - F(3,205), Prob=0.22
Breusch pagan Chi2=0.01, Prob=0.92 Chi2=1/80, Prob=0.18
Significance F(1, 208), Prob=0.05 F(4, 208), Prob=0.00

Numbers in parenthesis are SE s jlxe Glyul 5351, 315 slacl

Oidgh sail sisle
Source: Research findings
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Table 20- The results of the ordinal probit model for the percentage of perceived success of projects

(V) J (¥) J%
Model 1 Model 2
Olﬁ).} 0.57*** 0.52***
Treatment (0.15) (0.15)
400 &y (SdeuS --- -0.04**
Openness (0.02)
&8l 0.06**
Agreeableness (0.03)
@S osn 0.05%*
Extraversion (0.03)
Log Likelihood -274.08 -267.18
(Log
pseudolikelihood)
LR Chi2 14 58*** 28.38***
Pseudo R2 0.02 0.05
VIF 1 1.05
Wald chi2 13.48 27.36
Prob>chi2 0.00 0.00
Number of obs 213 213

A jlme Blysal 5l 315 slasl
Numbers in parenthesis are SE
Uiy el tisle
Source: Research findings
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Table 21- The marginal effect variables on the percentage of perceived success of projects

= Comd aSilio Y =000 4; Y=sop e bor o £=a0, v 5l iy
) Lower than 50% = Between 50% and 90%= More than 90
it is not clear=1 2 3 percent=4
- < - OL")D Fkk Fkk
- § ¥ Treatment 0473 0051 0.105*** 0.119***
oo -0.15%** -0.05%** 0.10%** 0.10%*=*
Treatment
z W FE 0.014%* 0.004* -0.009%* -0.009%*
S o Openness
[} c.
N 3 S o -0.017%** -0.005** 0.011** 0.011%**
Extraversion
SARSTY -0.02%* -0.006* 0.013* 0.013*

Agreeableness

*Hx *k * Significant at 1%, 5%, 10% levels
Source: Research findings
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Table 22- The results of the ordinal probit model for the amount of agreement to pay taxes and apply regional zoning

L Citdlge iy patio
B 5l i
Independent variables

S calby

Dependent variable:
Agreeing to pay taxes

Ca b b Cldlge 1y piie

Agreeing to pay taxes

3 eBls 4y b raluanly miio
b s
Dependent variable: The beliefs
of the protection of forests

Wb
Dependent variable:

(1) Jae (1) Joe (¥) Js (V) Je (¥) Jse
Model 1 Model (1) Model (2) Model (1) Model (2)
(V) oleyd 1.44%** N . L .
Treatment (1) (0.16)
() ol 1.55%%+ 1,615
Treatment (2) (0.16) (0.17)
b gl b Cocal
The importance of 0.28* _
conservation of natural (0.16)
resources
o] 3 0.46%*
OO )2 apae (0.23)
Membership in associations
Ml N . 0.72*** 0.74***
Treatment (3) (0.15) (0.15)
saving water (0.08)
Log Likelihood
(Log pgeudolikelihood) -249.29 -244.25 -240.42 -256.19 -254.65
LR Chi2 79.54*** 89.93*** 97.59*** 21.42%** 24 51***
Pseudo R2 0.13 0.15 0.16 0.04 0.045
VIF 1 1 1.02 1 1
Wald chi2 67.74 81.13 93.92 22.71 29.24
Prob>chi2 0.00 0.00 0.00 0.00 0.00
Number of obs 213 213 213

At Hlne Gl 351, 315 sla!
Numbers in parenthesis are SE.

Oidgh sail sisle
Source: Research findings
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Table 23- The marginal effects of the variables on the amount of agreeing to spend taxes in one's neighborhood and region

) = s (38150 Vo ¥ = i 3050 ¥ = pilge £ = pidlgo sl
I don’t agree at all I don’t —2 | agree=3 | agree very
=1 on tagree= gree= much=4
- (V) ooy
= 1) -0.34*** -0.17*** 0.19*** 0.32%**
’ Treatment
() ooy
(2) -0.33*** -0.21%** 0.20%** 0.34%**
Treatment
(¥) olep
(2) -0.34%** -0.22%** 0.21%** 0.35%**
< Treatment
The
importance of -0.06* -0.05* 0.05* 0.06*
resources
Saps -0.07%* -0.09* 0.05%** 0.11%
Membership

*x% ** * Significant at 1%, 5%, 10% levels
Ol (sl sl
Source: Research findings
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Table 25- The marginal effects of the variable on applying zoning for protection of forests

= Consi fio Mol ¥ = i e . 50 sl
) It is not Y= cwl Y3 £ =]
It is not effective effective=2 Itis effective =3 It is very
atall=1 effective =4
< - (\") OL:)J
.9 < -0.146*** -0.124***
g% Treatment (3) -0.01 0.28%**
(¥) ey
_0.14*** _0.12***
Treatment (3 0.29***
g = 3 -0.01
e ¥ PRI
N [ _ * _ *
ol Gpae 0.028 0.026 -0.002 0.056*

Saving water

*xk ** * Significant at 1%, 5%, 10% levels
Oidgh sail sisle
Source: Research findings
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Introduction

The dependence of agriculture on environmental conditions has caused the activity in this sector to face natural
and unnatural risks. After several years of agricultural insurance activity in Razavi Khorasan province, most of the
pistachio farmers are not insured. Drought insurance is one of the methods that has become important to cover the
risks of drought and lack of water resources in order to compensate part of the gardeners' losses. The main issue from
a managerial perspective is risk management. The use of agricultural insurance, which is one of the risk management
tools, will ensure financial security and stability for farmers. Given that insurance is a tool for risk management, and
given the uncertainty and risks of climate change in agriculture, insurance can be a very adaptable tool to water
scarcity. Agricultural insurance is considered as a useful and appropriate solution to deal with natural hazards. .
Drought insurance is an important factor in off-farm drought risk management that can mitigate the effects of this
inevitable phenomenon. Insurance as one of the risk management tools can increase the risk-taking of farmers and,
consequently, increase the sense of security in farmers, the necessary ground for proper and efficient use of factors of
production and investment in the use of new technology and thus increase productivity in agriculture provide. The
effects of water scarcity can be summarized as follows; Loss of production and income, abandonment of busy crops
(with high water demand) and decline in agricultural employment, on the other hand, intensifies the over-exploitation
of groundwater aquifers, which has tempted many farmers to do so meet your water needs. Access to water in the
study area is one of the important variables affecting pistachio yield and quality as well as the survival of pistachio
trees. This variable directly affects the profitability of producers and gardeners may suffer losses from this vital input.
For this reason, gardeners' behavior in relation to regular pistachio insurance can affect access to water and make more
farmers inclined to drought insurance.

Materials and Methods

This research seeks to answer the question that with 5% reduction in available water, pistachio growers in Sabzevar
city, whether these people are willing to accept pistachio drought insurance or not, and if so, what is the extent of this
desire. The Probit pattern is one of the most suitable econometric patterns for censored observations. This model was
first proposed by Tobin (1958) to estimate the demand for durable goods. Subsequently, Arab Mazar and Schmidt
(1979), Brown and Mufit (1982), Madela and Nelson (1982), and Hard (1975) worked on and developed the model,
validating its high capability. This pattern was named by Goldberger (1964) as the Tobit or Probin Tobin model.
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Assume that y is the level of activity or action desired and xi are factors that generally affect the level of activity or

= 'X. +U.
action in question, namely: Yi ﬂ ! !

Also assume that one group of the observed observations performs the desired activity and the other group (the
rest) does not perform the desired activity. As mentioned earlier, the values of xi and yi are visible for the first group.
While for the second group only xi values are available and yi values are zero.

In Hackmann's proposed two-step method for estimating the Tobit model, it is assumed that one set of variables
may influence the decision to participate in the activity and another set of variables may affect the amount of activity
performed after the decision is made. Therefore, two different sets of variables can be included in the Probit model,
which are not necessarily barriers to aggregation. Therefore, two different sets of variables can be included in the
Tobit model, which are not necessarily barriers to aggregation. Because it does not have a one-step model of this
flexibility, it assumes that the variables influencing a person's decision to engage in an activity are the same as the
variables that determine the amount of activity, if this is not necessarily the case. Hackman's two suggested steps are:

Step 1: In the first step, the variables that affect the decision of gardeners in accepting pistachio drought insurance
are identified and placed in a model with a binary dependent variable (zeros and ones); This means that the positive
values of the dependent variable that indicate the tendency to accept pistachio drought insurance become the number
one, and the dependent variable that does not tend to accept the drought insurance is set to zero. The number one
means the decision to perform the activity and zero means the non-performance of the activity. At this stage, in order
to identify the factors influencing the individual's decision, the Probit Model is used and estimated by the maximum
likelihood method. The first step is to create a new variable inverse of the Mills ratio to enter the second step. In other
words, this variable is the first and second stage communication bridge.

Step 2: In the second stage, the measures affecting the willingness to participate in drought insurance after the
decision is made along with the inverse Mills ratio variable are placed in a classical regression model. The dependent
variable in the second stage is the amount of garden area likely to be allocated to drought insurance.

y, ='X, +oA+U,

Reasons to use the Tobit model: Many econometric models face two types of errors, either due to the use of specific
observation data or due to the structural features of the models: first, the error due to incorrect sample selection, which
usually occurs in using classical regression models, and second, the same error Assuming effective variables in the
decision stage and the amount of activity performed after the decision is made (decision and action or intention and
action), which usually occurs in regression models with binary and multiple responses. The Tobit model has been
developed to prevent the occurrence of these two types of errors in studies.

The first error is the error of incorrect sample selection; in the sense that in many econometric models, information
is obtained only from observations that have acted on the activity and omits observations that have refused to do that
activity. Therefore, these models are not able to assess the reaction of observations that did not act on the independent
variable changes. Tobit model (type one) solves this problem in terms of observations that have performed the desired
activity as well as other observations. Under these conditions, the effect of changes in independent variables on both
the total observations and on the observations of the activity can be calculated separately.

The second error means that the factors that influence a person's decision to perform an activity are not necessarily
the same as the factors that determine the amount and level of activity desired, and can be two different sets of
variables. The Tobit model (type two, Hackett or Hackman two-stage) solves this problem by separating the factors
influencing the decision and the amount of activity.

Results and Discussion

The data show that the response of pistachio growers to the reduction of available water in the next 2 and 5 years
is that all gardeners will insure their pistachio orchards with a 5% reduction in available water, but in terms of area
under cultivation, only 39% Gardeners will increase their arable land in the next 2 years and 33% of gardeners in the
next 5 years. The reaction of gardeners who did not have a history of pistachio insurance to accept pistachio insurance
and increase or decrease the area under pistachio orchard in exchange for a 5% reduction in available water in the
next 2 and 5 years shows that about 51% of gardeners face a 5% reduction in water in 2 And in the next 5 years, they
will insure their pistachio orchards, and about 60% of gardeners will increase their cultivation in the next 2 or 5 years
in the face of a 5% reduction in available water. The results of the evaluation of gardeners' reaction to the continuation
of the horticultural profession in the face of a 5% reduction in available water in the next 2 years will cause 34% of
gardeners not to continue this profession and 51% of gardeners will not continue this profession in the next 5 years.
In the long run, water shortages can reduce the incentive for gardeners to grow pistachios. The reaction of gardeners
to pistachio insurance against the reduction of available water quality shows that only 1.38 percent of the total
population in the face of reduced quality of available water reduce the level of their insured garden and about 30% of
them faced with declining available water quality, they will increase the level of their insured garden; And the rest of
the gardeners (about 68.6%) do not change their insured level in the face of declining water quality.
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Conclusion

According to the obtained information, the variables as gardener's age, ownership, relationship between gardener's
field of study and agriculture, location, variety of cultivation, existence of insured pistachio garden in the
neighborhood, frequency of risk, total water available to each gardener and garden life of each gardener in the first
stage (Probit Model) have positive coefficients; which indicates the positive effect of these variables on the probability
of willingness to accept pistachio drought insurance. In the second stage (linear regression), the variables of pistachio
horticulture history, frequency of risk, garden life and total number of water hours available to gardeners have positive
coefficients, which indicate the positive effect of these variables on the dependent variable of the second stage, is the
tendency to accept pistachio drought insurance.

Keywords: Access to water, Agricultural insurance, Drought, Hekman 2-stage, Tobit Model
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3- Tobit Model
4- Tobin’s Probit
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1- Heckman’s Two-Stage Method
2- Truncated Dependent Variable
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2- Inverse Mill’s Ratio
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Table 1- Dependent and independent variables used for the first and second stages of the Hackman 2-stage Tobit model
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Variable Description
type
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Dependent
|l o) dtws  JUoSiis dow dawgy 4 Hlacl blos .
Tf(1J9t dﬁ) 'ffuJ deners to Pistachi d&' ht i A
e tendency of gardeners to Pistachio droug Virtual 0-No  1-Yes
insurance development
LS)  JloSis don 4 Jlozs S 45
(152 o) 4o 3 SS53h 0 o3 ol o L) & uiol oS £ gl Clie
L - L I The amount of garden area allocated to drought
Willingness to participate in insurance Quantitative .
insurance
Independent:
el e =S Jbo sl g
Gardener age (X1) Quantitative Gardener age by year
Loy (§MEL Al =S Jlo Gyt (06555138 i) (5l oS @y o5
Pistachio gardening history (X2) Quantitative Experience of gardener cultivation by year
$9liS b Il Juuans i) b3 Sibre V=igliS bl ¢ e=(g5)0liS b ke yé
Relationship between horticulture and agriculture (X3) Virtual Unrelated to agriculture=0 , Related to agriculture=1
el b oS Jore Sl Voo o v=liwg,
Residence (X4) Virtual Village=0 , Town=1
S g95 il =ik o=
Cultivation diversity (Xs) Virtual No=0 , Yes=1
Sansy gl s JHEL o (el ond Jecio (slaSny as Jlol3
Frequency of risk (Xe) Quantitative Frequency of risks incurred by every gardener
ol ) odddey diwy £l 2939 31 V= o=y
Insured Pistachio orchard in the neighbourhood (X7) Virtual No=0 , Yes=1
. LS 30 o) 8 o 5o diwg il Jlade
&L! 3K OI}!:" &_g () J L)”)LJ"S J - J e )?-) «.}5
o Total harvest of pistachios in the previous year (tons
Garden performance (Xs) Quantitative
per hectare)
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How to get acquainted with Pistachio insurance (Xo) Virtual Familiar,Experts=0 , Audio and video media=1
ag b Sl il V=gt ¢ += (8 ot § s
Garden ownership (X1o) Virtual Tenant=0 , Personal=1
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Garden life (X11)

o ol olels S sl
Total water hours available (X12)
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Number of years of garden life of each gardener
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The total number of water hours available to each
gardener in a year
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Table 2- Factors affecting the willingness to Pistachio drought insurance development (first stage) and factors affecting the
willingness to participate in Pistachio drought insurance (second stage)

(Cag s 593V1) Jol s 5o (hs g5 ) 9o Al o
First stage (probit Second stage (linear

L puilo model) regression)
Variables il > u.;l.g;’. »l el > s iS
Coefficients Marginal Coefficients Elasticity
effect
S o 1.13" 0.378 -0.020™ -0.125
Gardener age
| Smebibal -0.065" -0.022 0.011™ 0319
Pistachio gardening history
©9liS b el (Jeass 4, bl
Relationship between horticulture and 0.134" 0.043 -0.075™ -0.015
agriculture
el g Jono 0.344™ 0.111 -0.115" -0.079
Residence
. WJ &5“ . 0.363™ 0.123 -0.072™ -0.071
Cultivation diversity
ol n
Sty S 0.031 0.010 0.031" 0.190
Frequency of risk
Felun 2 ooy i L 2529 0.164™ 0.053 -0.056™ -0.021
Insured Pistachio orchard in the neighborhood
gl 25hes e -0.089™ -0.029 -0.071™ -0.115
Garden performance
Ly dor b ST g,
How to get acquainted with Pistachio -0.053"™ -0.018 -0.005"™ -0.001
insurance
oy b el . 0.867" 0.328 -0.300™ -0.201
Garden ownership
& ’M_ 0.274™ 0.091 0.260™ 1.03
Garden life
. uj e
o 2l 5 0.164" 0.054 0.202 1.44
Total water hours available
S G ogSae -0.329™"
(IMR) - - -

Pseudo R?=0.088
2o VY =Sl gl o iy Como o yd

R? McFadden=0.089

Count R%0.720
McFadden (Adjusted)=-0.116

Percentage of accurate model predictions= 72 Precent

2ot NS o yd Vo N mhaws )0 > ize ol iy e
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Introduction

Theoretically in relation to economic growth and methods of calculating value added, the four factors of labor,
capital, labor productivity, and capital productivity are considered, and the amount of value added will be the final
product of the state and direct performance of these four factors. Since investment is an available option and has
faster execution capability than the change in the quality of agricultural labor and the driver of changes in the
productivity of other production factors, it is inevitable to focus on it by statesmen and macro and sector planners
to realize the target economic growth in the agricultural sector. With this description, the macroeconomic planners
of the agricultural sector have not determined the required amounts of investment, labor and productivity of labor
and capital in the agricultural sector to realize the economic growth target in the 7" development plan. The role of
investment as the driver of this (realization of the economic growth goal of the 7! development plan years) is not
hidden from anyone, and determining the amount of investment required in this process will be very important for
the policymaker. The main question of this study is, what is the amount of annual investment needed to realize the
economic growth of Iran's agricultural goal in the 7™ development plan? For this reason, the present study aims to
estimate the amount of investment needed to realize the economic growth of the country's agricultural target
(assumed) in the seventh development plan (2024-2028).

Materials and Methods

The current research is analytical-descriptive and with a computational approach, it deals with the estimation
of the investment needed to realize the economic growth of the agricultural sector of Iran in the 7™ Development
Plan (2024-28). The time period considered in this study is 2011-2028. The estimation of the required investment
of the agricultural sector in order to realize the economic growth of this sector in the 7™ development plan has
been done parametrically (algebraically) and by using the capital elasticity in the studies, the increasing ratio of
capital to production (ICOR) and the average productivity of the net capital balance. Considering that the target
economic growth for economic sectors including the agricultural sector in the 7™ Development Plan has not been
specified, therefore, in the form of different scenarios, three different economic growths (3.5 percent, 5.5 percent,
and 8 percent) as The target (assumed) economic growth for the agricultural sector is considered in the years of
the 7™ development plan.

Results and Discussion

©2024 The author(s). This is an open access article distributed under Creative Commons
Attribution 4.0 International License (CC BY 4.0), which permits use, sharing, adaptation,
BT distribution and reproduction in any medium or format, as long as you give appropriate credit to
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https://doi.org/10.22067/jead.2024.86191.1244


mailto:k.khaledi@agri-peri.ac.ir
https://doi.org/10.22067/jead.2024.86191.1244
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22067/jead.2024.86191.1244
https://orcid.org/0000-0001-6971-1052
https://jead.um.ac.ir/

VY 5l o oyl KA slo (6559LiS dnwgi g obasdl g pis Vo Y

Climate changes and destruction of basic production resources are the most important challenges facing Iran's
agriculture. In the 7% Development plan bill, economic growth of 8% is defined for the entire country's economy.
In order to avoid over-reliance on basic resources in the agricultural production process and increase its resilience,
a sustainable leap in targeted agricultural investment will be the most important choice of the government in the
mid-term (7" development plan) and long-term. The aim of this study is to estimate the annual investment required
in the agricultural sector in the 7™ development plan, and in this regard, three approaches have been used to
estimate the amount of annual investment required in the agricultural sector of Iran to achieve the target (assumed)
economic growth. Examining the average of different approaches to estimate the annual investment for the target
(assumed) value added growth of agriculture showed that according to the assumptions of the study and based on
the prices of the base year 2016 (2016=100) to realize the growth of the value added of 3.5% necessary with a
growth rate of 4.5%, an average of 183 thousand billion rials will be invested in Iran's agricultural sector annually.
These figures will be 6.1% and about 234 thousand billion rials respectively to achieve 5.5% value added growth
and 8.2% respectively and about 304 thousand billion rials to achieve 8% value added growth. There is no doubt
that in addition to making the necessary investment, the realization of each of the target (assumed) growth of value
added in the agricultural sector in the years of the 7 plan, on the one hand, depends on the existence of suitable
and stable climatic conditions (as the main prerequisite for the production of agricultural products) and on the
other hand, it is not imposing new shocks or crises on the agricultural economy of our country.

Conclusion

The destruction of basic resources and climate changes in Iran's agricultural field are taking place in such a
way that it has made it difficult to produce agricultural products in a large area of Iran in the field (the need to
develop greenhouse crops) and on the other hand, the development of capital in the process of agricultural
production (as a supplement or substitute for other production inputs) in order to increase productivity and preserve
the limited and deteriorating production resources has made agriculture more necessary than in the past. Past
experiences show that changing the financing approach for investing in Iran's agricultural sector is inevitable.
Therefore, it is necessary that in the seventh development plan while separating investment facilities and
agricultural working capital facilities during the 7th development plan, improving the environment for agricultural
investment and the mechanism for transferring savings to this sector, optimal allocating domestic financial
resources (National Development Fund, banking system, support fund for The development of investment, micro-
agricultural funds, etc.) and foreign financial resources (foreign direct investment) should be planned in such a
way that the investment made in the agricultural sector is coordinated and proportionate with the economic growth
of the program.

Keywords: Agricultural sector, Economic growth, Investment, Iran
JEL Classification: P44, R42, Q14, 049, G17, E22
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Table 1- Status of investment indicators and net capital stock in Iran's economic groups (percentage, 2016=100)
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Table 2- The real economic growth of macro and economic sectors of Iran in 2019-2026

*2022-23  *%2023-24 **2024-25 **2025-26

TH 201920 202021 2021-22
Description
Ll LAl g
(GDP) -2.7 3.3 4.7
SilsS
(Agriculture) 92 32 2.6
(Industry) -9.7 7.8 3.2
Sl 0.2 2.2 6.5
(Sevices) e ' '

3.8 24 21 2
11 1 0.9 0.9
7.4 31 21 1.9
2.7 2.4 2.3 2.2

Source: World Bank, 2023
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Table 3- Selected studies related to the effect of physical capital on the economic growth of Iran's agricultural sector
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Table 4- Estimation of agricultural fixed capital consumption in the 7t development plan according to the goal growth of
value added in Iran's agriculture (Billion Rials, 2016=100)

S 5039350 D351 05 o000 o0
Goal value added growth

2024 2025 2026 2027 2028

35% 85077 89849 93881 98103 102524 107153 112002

5.5 % 85077 90718 95697 100950 106491 112337 118503

8% 85077 91804 98017 104665 111779 119393 127544
Oigy slaal (Y VFY —C g o0 b () sl

Sources: 1). Central Bank of the Islamic Republic of Iran, b-2023

2). Research Findings
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Table 5- The required investment in agriculture to realize the goal value added growth of 3.5% in the 7t development plan

based on the elasticity of net capital stock/investment (Billion Rials, Percentage, 2016=100)

(<o 2023 2024 206 2027 2028 YW orSle
Description Annual average
LL,.e L;A,.lum ool .3/&.59)
Basic study Simple approach
‘_éum)l? ‘SJL&_ 139139 144198 149468 154959 160681 166645 152515
(Khaledi & Ardestani, 2022)
e 5 sl 171311 178139 185252 192663 200386 208434 189364
(Khaledi & Heydari, 2023)
odl} 5 H]
_bl’@s’_‘”‘& 171305 188436 207279 228007 250808 275889 220287
(Omrani & Farajzadeh, 2015)
e 160585 170258 180666 191876 203958 216989 187389
Average
Silo S, A
e 45 & 6.0 6.0 6.2 6.3 6.4 6.2
Average growth rate (%)
Lo saallls ok 2549)
Basic study Share approach
‘_éma’lﬁ‘jﬂ% 143273 148512 153967 159650 165569 171737 157118
(Khaledi & Ardestani, 2022)
e 5 sl 130016 134728 139641 144765 150109 155685 142491
(Khaledi & Heydari, 2023)
odl} 5 H]
2less e 158242 160793 163384 166018 168694 171413 164757
(Omrani & Farajzadeh, 2015)
ol 143844 148011 152331 156811 161457 166278 154789
Average
(1) o 22 25 49 2.9 2.9 30 3.0 16

Average growth rate (%)

Sources: Research findings
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Table 6- The required investment in agriculture to realize the goal value added growth of 3.5 percent of agriculture in the 7t

development program based on ICOR (Billion Rials, Percentage, 2016=100)

<o 2023 2025 2026 2027 2028 WVl (ke
Description Annual Average
. - o & a . l
SingliS 503939 W"W"’_ 1634069 1691262 1750456 1811722 1875132 1940762 1783900
Amount of Value Added of Agriculture
5yoliS” culs Lo 5 -3
1095 B ey Spa0 e i 89849 98103 102524 107153 112002 100585
Amount of Agricultural Fixed Capital Consumption
5y5liS o yliSalops o3
S SJB e O 165584 172267 179232 186492 194061 201951 183264
Amount of Agricultural Investment
SingiS 5 elop 23 6.3 40 41 41 41 44

growth of Agricultural Investment

Sources: Research findings
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Table 7- The required investment in agriculture to realize the goal value added growth of 3.5 percent of agriculture in the 7!
development program based on the average capital productivity (Billion Rials, Percentage, 2016=100)

T 2023 2024
Description

2025 2026 2027 2028

AVl (wShe
Annual average

S9liS go3938 bl liee

Amount of 1634069 1691262

value added of agriculture
E509iS LAl el 939290 e

Amount of 2445397 2530985

net agricultural capital stock
$539WS Lals saley (39290 Glire yus
Change in amount of 79449 85589
net agricultural capital stock
$309laS Sl slopw Bpans lje
Amount of 89849 93881
agricultural fixed capital consumption
$309taS 6yl lop ljee

Amount of 169298 179470

agricultural investment
&509US 5yl 8 ke s 1)

Growth of 8.7 6.0
agricultural investment

1750456 1811722 1875132 1940762 1783900

2619570 2711255 2806149 2904364 2669620

88584 91685 94894 98215 89736

98103 102524 107153 112002 100585

186687 194208 202047 210217 190321

4.0 4.0 4.0 4.0 51

Sources: Research Findings
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Table 8- Estimate of Agricultural Required Investment for Goal Growths of Value Added in the Years 2023-8, Separately
Based on the Study Approaches (Billion Rials, Percentage, 2016=100)
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Table 9- Estimate of agricultural average required investment for goal growths of value added in the years 2023-8, based on
the different approaches of study (Billion Rials, Percentage, 2016=100)
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Year Goal growth Amount of Growth of

agricultural investment agricultural investment
35 159828 2.6
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8 326398 8.3
35 198859 45
2028 55 262488 6.2
8 354350 8.6
. 35 182763 45
VPV e 55 233866 6.1
Average 2024-8 8 303794 8.2

Sources: Research findings
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Introduction

Agriculture, as one of the most important economic sectors in Iran, has many capabilities and capacities for
creating many jobs with minimal investment (Sifelahi, 2021). One of the active fields in agriculture is growing edible
mushrooms. Nowadays, edible mushrooms are very popular in most countries of the world as a food rich in minerals,
vitamins and proteins, and its industrial production can be a source of employment and a good income (Mehboubi,
2015). Understanding customer behavior is a key requirement for the success of any company's marketing and
development activities (Etale & Uranta, 2022). In recent years, with the increase in competition between companies
active in the field of agriculture, innovation in effective communication with customers has become one of the
requirements for the success of these companies. Therefore, the current research aims to study the effect of customer
relationship management methods on the organization's performance with regard to the moderating role of innovation
capability; which has been done by collecting empirical evidence from a company active in the field of agriculture,
the white mushroom production and packaging company in Kashmer city.

Materials and Methods

In terms of the purpose, the current research is considered as applied research and in terms of methodology, it is
considered as a survey research. In this research, a questionnaire was used as the main tool for data collection. This
questionnaire contains 42 questions with a 5-point Likert scale. To measure the organization's performance, Mann et
al. balanced scorecard questionnaire (Mann et al., 1999) including four dimensions of growth and learning, internal
process, customer and financial was used. To measure customer relationship management methods, the standard
customer relationship management questionnaire of Alem et al. (Alem et al., 2013) and Gabe (2005) including five
dimensions was used. The modulating variable of innovation capability has also been measured using Etlai and Akif's
organizational innovation questionnaire (Azizi, 2013). The convergent validity of the questionnaire was verified by
using the extracted mean criterion, and its differential validity was verified by the Fornell and Locker methods, and
Cronbach's alpha coefficient and composite reliability were also used to verify its reliability. The statistical population
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of this research included the employees of the button mushroom production company in Kashmir city. The
questionnaire was distributed to all employees of the company by census method, and 53 usable questionnaires were
collected. SPSS version 19 software was used for data analysis and structural equation modeling based on SmartPLS
version 3 software was used for path analysis.

Results and Discussion

In order to determine the appropriate type of analysis, the normality of the research variables was examined using
the Kolmogorov-Smirnov test, and based on the test results, the significance value was lower than the error level
(0.05) in all cases. As a result, the data distribution is not normal. Therefore, structural equation modeling based on
covariance (LIRREL software) cannot be used, therefore PLS structural equations are used for model testing.
According to the results of this study, sharing information with customers has a significant positive effect on the
performance of the organization with a coefficient of 0.318. Also, this relationship is positively adjusted by the
innovation capability variable with a coefficient of 0.622. Based on the results of the research, involving the customer
with a coefficient of 0.410 has a significant positive effect on the performance of the organization. The innovation
capability variable also moderates this relationship with a coefficient of 0.538. Long-term partnership with customers
also has a significant positive effect on the performance of the organization with a coefficient of 0.430. The innovation
capability variable moderates this relationship with a coefficient of 0.426. Based on the findings of the research,
problem solving jointly with customers has a significant positive effect on the performance of the organization. The
coefficient of influence of this relationship is 0.685, which is greater than the coefficient of influence of other
components of relationship management with customers and the organization's performance, which shows that it has
the greatest impact on the organization's performance. The innovation capability variable moderates the relationship
between joint problem solving and organizational performance with a coefficient of 0.541. Customer relationship
management based on technology has a significant positive effect on the organization's performance with a coefficient
of 0.577, and this relationship is positively and significantly moderated by the innovation capability variable.

Conclusion

Due to the fact that mushroom cultivation is quick-yielding and leads to high job creation, it has caused mushroom
production to be attractive in most regions of Iran today. One of the main concerns of mushroom producers, due to
the increase in competition in this field, is the issue of maintaining current customers and attracting new customers,
and as a result, improving organizational performance. Therefore, it is suggested that companies increase the positive
effect of information sharing on performance by developing and strengthening innovation capabilities. Planning and
implementing strategies to train and encourage employees to innovate and create a culture of innovation in the
organization can be effective measures. Also, creating an environment where employees can easily share information
with each other and with customers can significantly improve the organization's performance. This includes improving
information technology and communication within the organization with customers, encouraging cooperation and
exchanging information between different units of the organization with the main customers. It is also suggested to
use the ideas and suggestions of the customers by involving the customer in the process of production, distribution
and development of the new product. When the customer is involved in the joint creation of value, during the
interaction process, he will become part of the company, and due to these relationships and interactions, value beyond
the consumption of goods and services will be created for the customer, and these customers will be more satisfied.
With the increase in competition and customers' awareness of different products and brands in the market, attention
to customer's wishes and needs is expanding day by day in organizations. For this reason, it is necessary for the
opinions of customers to be effective in the development of the company's future products or services. Considering
that for many companies, conducting market research is not very cost-effective and the cost of re-design and
production is very high for the company, it is recommended to create two-way relationships between customers and
manufacturers and use this relationship to solve problems and improve Take maximum advantage of organizational
performance. You can also track the behavior and performance of your customers online and use the Internet

technology to customize prices, communications, services and products and attract new customer.

Keywords: Button mushroom, Customer relationship management, Innovation, Performance improvement
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Table 2- Descriptive statistics
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Variable Component Abundance Relative abundance
< 39 7358
. Female
Gender R
4 14 26.42
Man
J Tl s 12 22.64
Less than 30 years
o T o 14 26.42
(s 055 Between 30-39 Years
Age category
Juo TR 10 18.87
Between 40-49 Years
Juo 0 Sl e 17 328
More than 50 years
o 3 5.66
Associate degree
e 32 60.8
M B.Sc.
Education 500
= 16 30.19
M.Sc.
5> 2 3.77
Ph.D.
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Table 3- Kolmogorov-Smirnov test
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SleMbl Customer ! V) organization s fen
Row : Long-term Joint problem 829 capability
Information sharing  involvement . ; Technoloay- performance
partnership solving gy
based CRM
N 53 53 53 53 53 53 53
< Sileo
o 3.613 3.701 3423 3421 3.669 3.518 3.670
Average
Jeme Bl
Standard 0.707 0.718 0.697 0.696 0.848 0.776 0.847
deviation
KS oLl
L. 1.400 1.678 1.685 2.057 3.971 3.268 3.719
Statistics
l .
o blins 0.004 0.009 0.000 0.002 0.000 0.000 0.000
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Table 4- Convergent validity and composite reliability of the questionnaire
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Number of questions  Cronbach's alpha
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e 65 5 3 0.842 0912 0.634
Customer involvement
Ode Al S5
s . 3 0.855 0.872 0.755
Long-term partnership
Sy & dlue
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Joint problem solving
gl &y g snie b L e 3 0.815 0872 0618
Technology-based CRM
) ",L‘ij 25les 12 0.769 0.781 0.863
organization s performance
1o oL
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Innovation capability
SR algy JoS sl S N-J e padli i -0 Jgso
Table 5- Results of Fornell-Larker index for differential validity analysis
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Information
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el eyl
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Joint problem
solving
L bl e e
al p e
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&9
Technology-
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performance
gl Colls
Innovation 0.702 0.310 0.441 0.648 0.559 0.678 0.770
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Figure 2- Measurement Model
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Table 6- Test results of sub-hypotheses of the model
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Hypothesis Impact T

factor statistic Test

result
) lojlo 3,Skas s (6l ine g o il leMbl ¢ i8Szl 0,518 4470 FUESERW
Information sharing has a positive and significant effect on the performance of the organization. ' ' Confirmed
)1 lajles 3,80as 5 (6l ne g o Wb (cymte (13,5 15 0410 5514 FUESERW
Involving the customer has a positive and meaningful effect on the performance of the organization. Confirmed
3y lojlo 3,Shas s (6l xe g Cute 5l Carerily ST 0.430 6.632 asy Aol
Long-term partnership has a positive and significant effect on the performance of the organization. ' ' Confirmed
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Solving problems jointly has a positive and meaningful effect on the performance of the organization. ' ' Confirmed
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Customer relationship management based on technology has a positive and significant effect on the 0.577 7.092 S
o Confirmed

performance of the organization.
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Innovation capability positively and significantly moderates the relationship between information 0.622 8.442 Confirmed
sharing and organizational performance.
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Innovation capability positively and significantly moderates the relationship between customer 0.538 7.337 Confirmed

engagement and organizational performance.
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Innovation capability positively and significantly moderates the relationship between long-term 0.426 5.011 )
- g Confirmed
partnership and organizational performance.
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The innovation capability of the relationship between problem solving in a joint way modifies the 0541 6.971 T
AT o ) Confirmed

performance of the organization in a positive and meaningful way.

S o JdsS (5 gine 5 Cute yobody |y lojls 3,8Mas 5 (5515 b (st b LS Co e o dlally (ool cubils il
Innovation capability positively and significantly moderates the relationship between technology-based 0.483 8.634 Confirmed

customer relationship management and organization performance.
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Customer relationship management have a positive and significant effect on the performance of the 0.600 8.003 Confirmed
organization.
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Innovation capability positively and significantly moderates the relationship between customer 0417 5.903 Cénfirn;éd

relationship management practices and organizational performance.
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