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Comprehensive abstract 

Introduction 
Rice is one of the most important food sources for people in the world, so that more than 50% of 

the world’s population uses rice as a food source. The excessive use of energy, water, soil and 

chemical fertilizers by rice farmers has created many challenges for the environment. Most of the 

existing environmental challenges are rooted in the lack of necessary awareness and self-efficiency in 

the field of human-nature relationship. In recent years, much attention has been paid to environmental 

protection behaviors as one of the main factors affecting environmental protection. To change people's 

behavior, the prerequisites for changing behavior must be identified. Therefore, psychological theories 

can be widely used. The objective of this research was to model the socio-psychological factors 

affecting the use of organic fertilizers by paddy farmers. 

Materials and methods 
This study is a quantitative research in term of nature, applied and practical in purpose, and 

descriptive correlation in data collection. The statistical population of this research included 4700 

paddy farmers in Dezful country, Khuzestan province, Iran, in 2021. Sampling was performed by 

cluster method and the sample size was estimated to be 360 samples based on the Karjesi and Morgan 

table. The studied population is divided into four sections, Shahiun, Sardasht, Markazi, and 

Chaghamish, which Sardasht and Shahyoun sections were excluded due to their mountainous nature 

and the absence of paddy farmers, and sampling with tha same proportion was done only from the two 

sections, Markazi and Chaghamish. The main research tool was a researcher-made and pre-tested 

questionnaire. The formal and content validity of the questionnaire was based on expert’s opinions and 

the reliability of the questionnaire was evaluated using the Cronbach's alpha coefficient and composite 

reliability tests. The alpha value and the composite reliability for all sections was higher than 0.7 and 

0.6, respectively. SPSS version 26 and Smart Pls software were used to analyze the data in two 

descriptive and inferential sections. For data analysis, frequency, percentage, mean and standard 

deviation were used for the descriptive statistics section, and structural equation modeling was used 

for the inferential statistics section. 

Research findings  
In this research, the theory of planned behavior was used as the theoretical framework of the 

research. The results are presented in two parts, measurement and structural model. The results from 

the measurement model showed that the measurement items were confirmed in terms of one-

dimensionality of indicators, validity and reliability, and diagnostic validity. In the structural model 
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section, after evaluating the fitted indices, the research hypotheses were tested. To evaluate the 

significance of the path coefficients (beta statistic), bootstrapping resumption method in two modes of 

100 and 300 samples was used. The results showed that there was no change in the significance levels 

of the parameters in two cases. In the other words, the results were highly validity, because the 

significance of the relationships between the variables was not affected by the sample size, and only 

the value of the t-Student statistic changed. Therefore, it is possible to test the research hypotheses in 

the form of regression model. The results indicated that all research hypotheses are confirmed based 

on the predicted relationships. The results also showed that the research variables explained 60.5% of 

the application of organic fertilizers in rice cultivation among the studied paddy farmers. 

Conclusion 
The results of the current study showed that only economic factors should not be considered as 

variables predicting behavior, and social and psychological variables may also have a greater 

contribution. The results indicated that the theory used in this field was very efficient, and its variables 

including attitude, mental norms, perceived behavior control and willingness to use organic fertilizer 

in rice cultivation could explain more than 60% of the variance of paddy farmer’s behavior in this 

field. Explain the context. In total, since perceived behavior control was more important than other 

research variables, it is suggested to increase the self-efficiency level of paddy farmers in this field by 

holding workshops and training courses. 
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 T �1-  *��4: �� �	P�M�) Z%[K: *�X� F�I��I�����) ��	P�*S�����  
Figure 1. The theoretical framework of the research derived from the theory of planned behavior 

  

  

 3��A1- ���M � �H �� ��A�� ��������W����  
Table 1. Questions and items of the questionnaire 

Reference Items Variable  

Goh et al., 2017; 

Savari and 

Khaleghi, 2023 

 

If I use organic fertilizers in rice cultivation, my friends, relatives 

and neighbors approve of my work. 

Subjective 

norms 

If I use organic fertilizers in rice cultivation, other farmers will 

approve my work 

If I use organic fertilizers in rice cultivation, the society will 

approve my work 

People whose opinions are important to me ask me to use organic 

fertilizers in rice cultivation 

I feel the social need and desire to use organic fertilizers in rice 

cultivation 

If I use organic fertilizers in rice cultivation, people such as 

agricultural experts who are important to me will approve my work. 
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 3��A1 -                                                                                       �����                  Table 1. Continued 

Goh et al., 2017; 

Popa et al., 2019; 

Savari and 

Khaleghi, 2023 

I would like to use organic fertilizers in the next cropping season for 

the health of the produced rice. 

Intention 

I would like to use green or animal manures in rice cultivation in the 

next cropping season for the health of the society. 

I have intention to use organic fertilizers to maintain the soil 

structure in rice cultivation in the next cropping season. 

I intention to use animal and green manures in rice cultivation in the 

next cropping season. 

Would like to use organic fertilizers in rice cultivation in the next 

cropping season. 

I intention to use organic fertilizers in rice cultivation soon. 

I plan to use organic fertilizers in rice cultivation soon. 

Francis et al., 2004; 

Harland et al., 2007; 

Yadav & Pathak, 

2016 

 

I am sure that I can use organic fertilizers in rice cultivation. Perceived 

behavioral 

control 

I have the necessary knowledge and skills to use organic fertilizers 

in rice cultivation. 

I am sure that if I want, I can use organic fertilizers in rice 

cultivation. 

I try to use organic fertilizers in rice cultivation. 

I know how to use organic fertilizers in rice cultivation 

I have the necessary knowledge and information in the field of 

organic fertilizers in rice cultivation. 

I have the necessary physical and financial resources to use organic 

fertilizers in rice cultivation. 

Popa et al., 2019; 

Savari and 

Khaleghi, 2023  

It is wise to use organic fertilizers in rice cultivation. Attitude 

The use of organic fertilizers in rice cultivation is important. 

It is necessary to use organic fertilizers in rice cultivation. 

The use of organic fertilizers in rice cultivation is useful. 

Adnan et al., 2020 I have tried hard to use animal manure in rice cultivation in the last 

year. 

Behavior 

In the last year, I have tried hard to use biological fertilizer in rice 

cultivation. 

I have been trying hard to use vermicomposting in rice cultivation 

for the past year. 

I have tried hard to use green manures in rice cultivation in the last 

year. 
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��	��� =��� 7��) =!� �� �D
 *�H��� �� ���B	��. 


*)/=) ./(0,�4 

������ 3�� �� �� *�%M=�1t o: ���) *�$)

 �h%L!: T%,K: � �����W � ����� ��H�-��!� �)������� . 

Q	:��,R=�$= 8
�6 0/>6 �) �,R�� 9��  f���

��) ����[� � �,��� ����
 t-Student ����  ���t �)�����

=P�M .�� ��� ��!� 7��	� ��) ����[�  *��) �,���

F�L	�� *�H�-��!� ���  �� �:N�))5/0� (  *���
 _�KD ��

 r\� ��3��	R� ) �@�� o�P<0.01�$� (� ��) ���

 3��A)2(o: �e%	� 9�� . �)�L	�� *�H�-��!� ���) *�$)

 ���� �� �%�~:� ���t��� �9���)��) .���� ���Q� ���:  ��

���� �e�� *��) �)�L	�� *�H�-��!� �H�aW *�H

�)��� F�L	�� �	���� ��� �)Z%t� ��'� �BD�� �X� ���� 

�� �� ���t �e�� ������H�. 
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:#����� � #�)��  �&%��: �����W ����[� �,R�� 9�� ��

)CR) ��� ���L	�� p������ � k�&���� *�BD
 �(AVE (

 ����)�� 7��	� .�)�� ��� ��!� ���
 =��  �����W

�&%��: )CR( �� +��: ����*�H ��A�� ��  3��

�%) �H�aW *����!%W �� �:60/0 k�&���� *�BD
 i��j �

 �� �:N�)70/0 ) ��� ���L	�� p������ 9%-��%� �AVE (

�%) �� �:50/0 ��)  3��A)2.(  *�H�%V	� +��: �9���)��)

 �&���� ����� � �����W �� �H�aW *����!%W 3�� �	B��

 �e%	� 9�� .����) �����
�)�-��%)  �� =�� 9������� 

������ *��) ��� F�L	������ *�%M=t� �) �H�aW *�H 

�&���� � ��� F�L	��  �����
 ��� :�� ����;W =��.   

  

 3��A2 - ������ 3�� d���)�H�aW *�%M  
Table 2. Fitting of the research measurement model 

Reliability and 

validity 
c 

t-value ƛ 
b 

Measurement 

item 
a 

Components 

AVE: 0.674 

CR: 0.892 

α: 0.839 

40.777 0.812 Att1 Attitude 

52.128 0.870 Att2 

36.213 0.816 Att3 

27.516 0.782 Att4 

AVE: 0.553 

CR: 0.880 

α: 0.836 

48.161 0.823 SN1 Subject norms 

32.790 0.770 SN2 

23.032 0.688 SN3 

35.035 0.784 SN4 

27.046 0.627 SN5 

27.281 0.753 SN6 

AVE: 0.514 

CR: 0.859 

α: 0.810 

21.850 0.714 PBC1 Perceived behavior 

control 24.988 0.697 PBC2 

22.564 0.662 PBC3 

38.828 0.770 PBC4 

13.366 0.538 PBC5 

17.614 0.642 PBC6 

31.145 0.739 PBC7 

AVE: 0.556 

CR: 0.897 

α: 0.866 

44.115 0.791 Int1 Intention 

34.436 0.766 Int2 

28.081 0.709 Int3 

37.338 0.765 Int4 

18.985 0.660 Int5 

22.648 0.718 Int6 

42.044 0.798 Int7 

AVE: 618 

CR: 0.864 

α: 0.792 

51.493 0.830 Beh1 Behavior 

71.249 0.846 Beh2 

28.387 0.607 Beh3 

51.729 0.837 Beh4 
a Att, Attitude; SN, Subject norms; PBC, Perceived behavior control; Int, Intention; Beh, Behavior 
b ƛ , Loading factor. 
c AVE, Average variance extracted; CR, Composite reliability; α, Cronbach's alpha. 

  

 #S�T$	 ��U-2):  ��&	�� �h%L!:�����  ���t�)

 �� =�����W*�H ������M%�*  ������o V	�%� �� 

���W*�H ������M%�*  �����*�H�%V	� ���- ^��B	� � �� 

t T)�o% B: ���)���
 _�KD �� .* �� �:��@ ��AVE 

y�S) �H�aW *�H�%V	� 9%)�
 9%) �-	1&�H �� �: �H

���)�  i���� �h%L!: ��&	�� *���� �H�aW *�H�%V	�

��	1H 7��	� . 3��A3 �� ��!��H� �) ���,� ��' 

AVE ���� *��)) �H�aW *�H0.744<AVE<0.896 (

y�S)�� �: �
 9%) �-	1&�H) �H0.590<r<0.788��) ( �

�)  9����$� ���� �h%L!: ����� ���� ��A�� *�H  3��

��	1H �&	$� �H�aW *����!%W.  

V��%� 0��-W�� ./( #6��*�): ��  ����) d���)

3�� m
�� �� �H�aW *��	
�� ���B	�� �B,	L� *�H

�� 3��A) ���4 .(�1��[�  *����!%W ����[� *���
�) �

m
���H ��� ��!�  �����
�) �&���� d���) �� 3�� ��

� =�� ���� Z%[K: ^�%j�P ���: .��� �����
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3�� �%�~: �� pW������ *�H �H�aW *��	
�� � *�%M

K: �� ���B	�� �)�) �*�%�~: �,��� T%, ����
 ��X��

�%j�P�� �H �� �H�aW *����!%W ����B� 3�� iD�t 

3�� �)�����) �%1� T%,K: d��.�� ���B	�� (*��	
�� 

�) �H�aW �%1� 3��  ��� ������	�� �,��� *�H��) �����

� ��$� *��� ���
�� T � *�H2  �3 ��� �}��� =��.  

  

 3��A3 - ���� �h%L!: ��&	�� ����)�H�aW *�H  
Table 3. Examining the discriminant validity of the research constructs 

5 4 3 2 1 Component 

    0.821 Attitude 

   0.786 0.591 Subject norms 

  0.896 0.772 0.788 Perceived behavior control 

 0.784 0.665 0.716 0.774 Intention 

0.744 0.692 0.744 0.717 0.590 Behavior 

 

 3��A4 - m
�� �)������H�aW *��	
�� 3�� *�H  
Table 4. Evaluation of structural research model indicators 

RMS-Theta NFI D-G1 D-G1 SRMR Fit indices 

0.12≥ 0.9< 0.5< 0.05< 0.1> Suggested value 

0.07 0.98 0.492 0.562 0.07 Estimated value 

 

 
 

 

 T �2- ������	�� =D�R �� 3�� 

Figure 2. Model under the standard conditions 
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 T �3- ��$� =D�R �� 3��*���  ���[�t 

Figure 3. Model under the significant t-value conditions 

  

 

:K���	 ���X,B 8�(*+ �%"�: 7��	�  �H�%V	� �����

�) )� 7��) =!� �� �D
 *�H��� *�%M��� 3��A ��5 

�) .=�� ��� �}�����$� ����) ��X�� �%1� i��j *���

�j)� i� �	)( ��  �� �� q�%W��	�� ^�) *�%M�� �� d��

 =D�R100  �300  ��� ��!� 7��	� .�� ���B	�� ����� ��

�� *�%%V: =D�R �� �� ��$� ��e�� �H�	����W ���) ���

�!��) ��-�� ^��&� �� 7��	� �����
�) ��N�) ��&	��  ���)

��$� ���� �H�%V	� 9%) J)��� ���) ��� �%"�: =K: 8eR

 �����=P�-� ���t � ��� ��e�� �� *�%%V: ���:� ��  ���[�

 ����
t-Student ��)�9���)��) . ���� ���:  3�� iD�t

��) 9���-��%) 7��	� .��� ����
 �� ^�%j�P ���%��M�  ��

�) Z%[K: ^�%j�P ����: �%W J)��� f�����%)  ���

 ���� �%��:��	1H *�H�%V	� �� ��� ��!� 7��	� 9%�u�H .

 �����t Z%[K:5/60 ) �� �@��� �D
 *�H��� *�%M��� ��

���� %D�� ��%� �� �� 7��) =!�  3��A) ���� 9%%&:5(.  

 7��	� �$D�\� 9�� ��!����  O�&:�� d�-� ��

��$� 9��� ���B	�� �� ���� %D�� *��	P� ^#���: �) *���

 �) �	P�� 9�� .���� 7��) =!� �� �D
 *�H��� �� 7��	�

^�$D�\�  ��H)Han, 2015( =��� =[)�\� S%� d�-� .

) =�� ��1�� ^#���: 8�P � ��	P� �%D�� �%,�Ajzen, 

2005�) .( *��4: �� �,@� T��� 9%D�� d�-� mL!� ��'

�����) ��	P�=�� ��� *S��  ����� ��	P� �� ���� �[� ��
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) ���� ������!�Damalas & Koutroubas, 2018 �� .(

 J%K� �) =&�� � �����W d�-� *���� �� �������!� (t��

 �����)�%) T���: �)�) �� *�����W ^�%,�� *�: ��'

�) *�:���1��� ���) ���%MSavari & Khaleghi, 

2023������!� 9���)��) .( =1�� d�-� �) F�,\� �\%K�

�%) �M���
=1�� *�H��	P� +�e�� �) *�: i���� �\%K�

�����.  =%)�,\� �� ��P �)����� �) �-	1) ��P ��	P� (t�� ��

���� ��	P� o� �  o� �) *�:���1� d�-� ��P �I �H

���) �	��� T��� �) �	�) �� ��	P� �
�� ���) ��%MYadav 

& Pathak, 2016 S%� Z%[K: ^�%)�� �� �9�� �) ��#� .(

=�� ��� ����� ]�j�� 9�� �).  �� ������!� �� �:��@ ��

W�H���% =�#� � J%K� �) ���%�%� +��� �B�� ^��"� � 

���� ��%W �H�M
 �;<�  9��� ���B	�� �) *�:���1� d�-�

 +�e�� =1�� J%K� �� =Q�BR *�	��� �� ��	P� +�e�� �

H��
�) ��� �Savari & Khaleghi, 2023(.  

  

 3��A5 - Z%[K: ^�%j�P ����) 7��	�  
T Table 5. The results of research hypotheses 

R2 
Result of the 

hypothesis test 
t ƛ Hypothesis 

80.17 

Confirm 5.970 0.261 H1: Attitude                                             Intention 

Confirm 8.609 0.251 H2: Subject norms                                    Intention 

Confirm 10.732 0.849 H3: Perceived behavior control                  Intention 

60.5 
Confirm 2.903 0.189 H4: Perceived behavior control                  Behavior 

Confirm 9.593 0.608 H5: Intention                                            Behavior 

 

  

���H �� ��'7��	�  3��A5 ��!� S%� ��H� �%j�P ��

��+  ��� %D�� �ht �) ��Hv *�H��e�H �%"�: ��$� Z%[K:

) *��)� 7��) =!� �� �D
 *�H��� *�%M��� �%��: ����

=P�M ���t �) �	P�� 9�� . 7��	�^�$D�\� �-�� 9%[[K�  ��

*�H��	P� ��%�� =1��=��� =[)�\� ������!� �\%K� 

)., et al; Poap 2019Keshavarz,  & Maleksaeidi

2019 .(�)�-�� ^��&�  ��	P� � �ht �) ��Hv *�H��e�H

=�� ��;M�%"�:�  � ����	A� ^��%"�: �� T[	1� ���P� ����

��� T�� �-�H�P���� � 9�� ���) �� *�H��	P� ��	1� ��'

���M �) �� ��
�� ]�A�� (A�� *�H) ��H�Savari et 

al., 2023 =&1� ���� %D�� T���: ���� �� ��Hv ��e�H .(

 �) =&1� ���� %D�� G�� �) S%� �D
 *�H��� �� ���B	�� �)

�� ���P� �-�� � ��� �� � P ���-I ���
 ��	P� ���) � ����

���� 9�� ��
 �%
 �� ��H� ����� �� � ��������� �H �9���)��) .

=�A �� ����	A� ��!P �I )� *�H��	P� *�%M���

=����%) J%K� �� ������ �� ���B	�� �����) ���) �:

 (7��) =!� �� �D
 *�H��� �%"�: ���
 T���: *�� zN��	R�

) =��;M �H��
 �	&��Bakhtiyari et al., 2017 ���� (

 *�H��!P� ��� �) ��#� �\%K�  o� *�����W �) �e��

�� �$��A �� ��e�H����� �����:� �� ������!� �H�M
 �

!L&) ��&�)��
 � � �H �� �� 9��� ��	P� o� +�e�� �)

 J%K� Z��!:����.  

�H�aW �%j�P 9%����I � 9%����  ��	P� 3�	�� �%"~:

��) ���� %D�� ��	P� � T���: �) ��� G��  7��	� Z&' ��

 3��A5 =P�M ���t �%��: ���� . 7��	�^�$D�\� x,	L� 

)Yadav & Pathak, 2016; Savari et al., 2023(  S%�

�� =���R �%j�P 9�� �%�~: �� 9%[[K� ��A� 9�� �) .����

 �\%K� J���� �� ����� ���Q� S%� o� *�� =�� 9 ��

��) ��;M�%"~: |�
 ��	P���. �) J���� �-�� ^��&�

�) �\%K� +�e�� 3��	R� =�� 9 �� *��h	t� T���� �a��

 o�) ��H� ���t �%"~: =K: �� ��	P�Savari & 

Khaleghi, 2023 �� *���� �R �: ��1�� ��	P� 9%�u�H .(

�M�%u%W=�� �����
�) *���� *�H�  �� �� *���P� ����

 *�:N�) pB� �) ���	����	1H �����
�)� �����H � *�H��	P

 J%K� �� =Q�BR�%) �� =1���) �:�� ��� ���%M

)Damalas & Koutroubas 2018�� �9���)��) .( ���:

���	�� �� ���P� �I �H =BM  �����
�) *�:N�) pB� �)

 �� ���B	�� ������: ���
 �� ����) ���) 9�� �) � ����)

����� �� �D
 *�H���� �) 3��	R��%) ��	P� *�%M��� �:

=���  o� G�� *����� �� =D��� ��� G�� ��	P� ����

�� ��!� �� ��P J��: ��	P�) �H�Wauters et al., 

2010 ���
 �� ����) ���) 9�� �) ���� %D�� �M� 9���)��) .(

�� =D��� �) ���B	�� 7��) =!� �� �D
 *�H��� �� �����:

����� �%) ���
 ��%� �� ��	P� 9�� ���) 3��	R� �:�H��
 

��)�� �� �,���� �� . ��� G�� ��	P� 3�	�� ��&�) �) ����:
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=�� ^���� � ���� ��&�) ����;-) �%"~:�  � ���� ����

 ��� +�e�� *��) �� ���P� pB� ^S� � ������: r\� ^����

�� �$��:) �!L)Savari & Khaleghi, 2023 9�� �� .(

J%K� � ���	��� �$��: �D�� ������ �) �	���  =1��

%W�� ����!���� �� ��� *��) �� �&���� *�H ���� %D��

 ��%�� ���� �� ���B	�� ��K� 7��) =!� �� �D
 *�H�

�� ��SM�)�
 ^���� � ���� ��&�) �) �: ���H�  ���B	�� ��

�)*�H��� �� ���� �) *�%M�,A ���%�%��
 T���.  

 �) ���� %D�� T���: �%"~: �%j�P 9��

 � 9%�e�W

 ���
 ��	P� ^�%j�P ���� ����� S%� �%j�P 9�� 7��	� .��)

=P�M ���t �%�~: ���� Z%[K:  3��A)5( �	P�� 9�� . S%� ��

^�$D�\� 7��	� *�	��� ��) �,&t 9%[[K� )Goh et al., 

2017; Popa et al., 2019; Savari, 2023; Savari & 

Khaleghi, 2023 � *��	P� �ht �� �$) �!%�H ��	P� .(

� �
 �) Th	� 3�	�� =K: z��hK�� ���	P� *��4: 9�� .=�

) =�� *��	P� �htPopa et al., 2019 9�� S��� �� ��� .(

���X�� *�t �� ���� ��A� *��	P� =%��%W 9��: ��%)

) =�� ��	P� �����Ajzen 1991 �M���
 �) ����� T���: .(

�
�) +�e�� *��) mL� o�  �� ���� |�
 *�H��	P� ��

�) �) 8%[	1� ��') =�� ��;M�%"~: ��	P�Savari & 

Khaleghi, 2023 ������!� �� �:��@ �� �9���)��) .(

�) *��) ��N�) T���: 7��) =!� �� �D
 ��� *�%M���

����) �	���� ��) �H��
 ��;M�"� S%� ���
 ��	P� *�� z�$\t.  

  

&L�-=#D: 0,�4  

7��) � � �� 8��9��: ()��� ���;< +��� ���A =�� � 

`SA 8��9��: ^#< �)���� ����� � �%) �� 50 �@�� �� 

=%$�A ���1�� �� 7��) �)����� (&�� ���;< ���B	�� 

������� ��� ���B	�� �� *�H��� ���%�%� �� �%D�: 9�� 

3�hK� �I�M� �e�� �) ���SP� �%D�: ��� =��� ��� 

=�#� ���;< � i��L: J%K� =1�� �� S%� �)3�&�� 

�	��� =�� .�9���)��) �� 3��*�H �%
� *�H��	P� =Q�BR 

�� J%K� =1�� �)�DS�� � � �� �,@�9��: T����H* 

��;M�%"�: �) UBR J%K� =1�� ���� �A�: �	P�M ���t 

=�� .*��) �%%V: ��	P� ���P� ���) �%WO��*�H �%%V: 

�H��	P� ������� ����. �)9%�H T%D� �� *��4:*�H 

�����	
��� ���B	��*�H *���� �)T�� ����
 .�� 9�� 

�	���� Z%[K: S%� �j�R �) Y�H �,� 3��*��� T���� 

����	A�- �	
��!���� �) ���B	�� ���� %D�� �� *�H��� 

�D
 �� =!� 7��) +�e�� ��.  *��4: �� �H�aW 9�� ��

�����) ��	P�I �) ��� *S��� ���B	�� Z%[K: *�X� F�I��

��� ��!� Z%[K: 7��	� .��  �� ���B	�� ���� *��4: ��

��) ��
��� ��%1) ��%�� 9���  �%) =1���: *��4: 9�� ����

 ��80  �60 %D�� ��	P� � T���: �� �@�� 9�� �� �� ���� 

�� 9%%&: ��%��9�� �) ��#� .��  7��	��� ��� ��!� 
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