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This study aims to identify, analyze, and prioritize environmental risks arising from 
rural waste management in the Central District of Boyer-Ahmad County. The waste 
management chain was decomposed into four operational stages: (1) household-level 
storage, (2) storage at communal village sites, (3) transportation to the final disposal 
site, and (4) ultimate landfilling. Employing an applied, descriptive–analytical 
design, the research collected primary data through a researcher-developed 
questionnaire based on a five-point Likert scale, administered to a sample of local 
experts and rural households. Statistical analyses, including independent t-tests, one-
way ANOVA, and Duncan’s multiple range test, were performed to compare risk 
levels across stages and settlements. The findings reveal that the transportation stage 
exhibits the most critical environmental risk profile, whereas household storage 
presents the lowest risk. Quantitative estimates showed average daily waste 
generation of 0.107 kg (wet) and 0.581 kg (dry) per capita. Key environmental 
threats identified include leachate infiltration into soil and water resources, persistent 
malodors, mortality of local wildlife, degradation of natural scenery, and 
uncontained waste dispersal. Spatial mapping further pinpointed Hosseinabad, 
Sepidar, and Khalafabad as high-priority villages requiring urgent intervention. In 
light of these results, the paper argues for a fundamental re-engineering of the rural 
waste management system—one that accounts for topographic and socio-economic 
heterogeneity, upgrades vehicle fleet and road access for collection routes, 
institutionalizes participatory education campaigns, and formulates indigenous, 
village-specific action plans. Such integrated approaches are critical for mitigating 
ecological damage and fostering long-term environmental resilience in rural 
landscapes. 
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EXTENDED  ABSTRACT 

INTRODUCTION 
Inappropriate rural waste management poses a major threat to human health, the environment, and 
natural resources. Inaccurate estimations of waste quantity and composition—influenced by socio-
economic, climatic, geographic, cultural, and demographic factors—hinder the design of optimal 
infrastructure and effective management strategies (Jamshidi & Taghizadeh, 2011). These 
complexities are particularly pronounced in rural areas of developing countries, where local diversity 
directly affects household waste characteristics and the feasibility of reduction and recycling programs 
(Vinti et al., 2022). Waste management follows a four-stage chain: generation, collection, transfer, and 
disposal. Weaknesses at any stage can generate environmental and health risks for both communities 
and workers. The Integrated Solid Waste Management (ISWM) framework emphasizes a holistic 
approach that balances environmental, economic, social, and technical dimensions (Tchobanoglous et 
al., 2009). Given the lack of formal, integrated disposal systems in most Iranian villages, identifying 
high-risk stages within this chain is crucial for improving local policies and planning (Zurbrugg et al., 
2012). Accordingly, this study aims to identify environmental hazards across the four waste 
management stages and determine the most critical stage in Boyer-Ahmad County. 

 

DATA AND METHODOLOGY  

This applied research employed a descriptive–analytical design. The statistical population comprised 
16 villages in the Central District of Boyer-Ahmad County, from which experts, local authorities, and 
residents were sampled. Data were collected using a researcher-developed questionnaire based on a 
five-point Likert scale, designed to assess environmental hazards across four waste management 
stages: (1) household storage, (2) village public-site storage, (3) final disposal, and (4) transportation 
to the disposal site. For data analysis, one-sample t-test, analysis of variance (ANOVA), and Duncan's 
post hoc test were applied. 

 
Figure 1:Map of the studied villages 

 

FINDINGS 
The results showed that the waste transportation stage to the disposal site had the highest mean risk 
(3.15), which was statistically significant compared to the baseline value. The household storage stage 
had the lowest mean risk (2.43). The identified hazards include leachate leakage, foul odor, animal 
deaths, visual landscape degradation, waste scattering, water and soil pollution, and the accumulation 
of insects and vermin (Ali et al., 2021). 
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Based on Duncan’s test, significant differences were observed among the villages at each stage. 
Villages such as Hosseinabad, Sepidar, and Khalafabad were classified as high-risk, whereas Balahzar, 
Mehrian, and Madavan were classified as low-risk. Spatial differences reflected the influence of 
geographical conditions, awareness levels, village council management, and infrastructure quality on 
risk intensity. Household storage (waste bins), storage in public sites within or around the village, and 
final disposal at the landfill were found to be in relatively favorable conditions, while the 
transportation stage to the landfill was identified as unfavorable. 

 
Table 1. Results of t-test, ANOVA, and Duncan’s Post Hoc Test 

Waste Management 
Chain 

Mean 
Risk 

t (Sig.) Statistical 
Interpretation  

Situational Analysis 

Household storage (bins) 2.43 -
16.66 

0.000 Significant and negative  Low risk / Relatively favorable 

Public site storage in the 
village 

2.71 -8.94 0.000 Significant and negative  Moderate risk / Needs 
improvement 

Final disposal at a 
landfill 

2.55 -
12.43 

0.000 Significant and negative  Potential risk / Requires long-
term monitoring. 

Transportation to the 
landfill 

3.15 +2.00 0.040 Significant and negative  High risk / Unfavorable condition 

 

Conclusion 
The results showed that although all stages of the chain are associated with varying degrees of 
environmental hazards, there are significant differences in the intensity of these risks. The waste 
transfer stage from villages to the disposal site was identified as the most vulnerable link in the waste 
management chain, with the highest risk level (mean score = 3.15). In contrast, household waste 
storage near residences (using waste bins) showed the lowest risk level, with a mean score of 2.43. 
Overall, the findings clearly indicate that rural waste management, particularly during the transfer and 
final disposal stages, faces considerable environmental challenges Fronato and Torta, 2019; Ali et al., 
2021. To mitigate these risks, it is recommended to prioritize the design of safe transport systems, 
establish intermediate transfer stations, enhance environmental education, strengthen local councils 
(Dehyaries), and develop an indigenous model of waste management in rural planning. This study can 
serve as a foundation for local and regional decision-making in sustainable rural development. 

 
REFERENCES 
References [in Persian] 
Jamshidi, Alireza; Taghizadeh, F. (2011). Sustainable Urban Solid Waste Management. Annals of Environmental Sciences, 
5: 55–59. 
 

References [in English] 
Ali, M., Wang, W., Chaudhry, N., & Geng, Y. (2021). Waste management and risk implications in developing countries. 
Waste Management, 120, 25–38. 
Ferronato, N., & Torretta, V. (2019). Waste mismanagement in developing countries: A review of global issues. Int. J. 
Environ. Res. Public Health, 16(6), 1060. 
Tchobanoglous, G., Theisen, H., & Vigil, S. A. (2009). Integrated Solid Waste Management: Engineering Principles and 
Management Issues (2nd ed.). McGraw-Hill, New York. 
Zurbrugg, C., Gfrerer, M., Ashadi, H., Brenner, W., & Kühr, R. (2012). Determinants of sustainability in solid waste 
management – The Gianyar Waste Recovery Project in Indonesia. Waste Management, 32(11), 2126–2133. 
Vinti ,Giovanni  and Vaccari, Mentore(2022).Solid Waste Management in Rural Communities of Developing Countries: An 

Overview of Challenges and Opportunities.Clean Technol. 4, pp 1138-1159. 

 



���  ��� � 	�
� �
����� �� ����� �� ������� ���� .� �  	�! "�#$�%� ���  �
��

$�& '����( .	)� *$�+� �  

 

+,- �,.�� /0�12� 3� 4��5�
�%6 �5%7�8 *$�!  ---- *$�+� 8 ----- 8 -------- - ----  

  

������ ��	�
�� � 
	�������� ����� ����� ��������  �������

�
����	�����  !"���)$ %&�� '�
$(  

��
�� :
;, � *!��1 8,-� /+) �� �� $
22 8,-%�>� ���?)@ '��$!3* 8��+,) �+3��2 

1. ����� �	
� ��
	
���� ��� ��������� ������  

2. �����
� ����� ������� ������� � � ��!" � ��!" ��#����� ��  

3. �����
� ����� ������� ������� � � ��!" � ��!" ��#����� �� (D
E�� *����
�)  

 :�%+��astaneali@ut.ac.ir       7116-7977-0002-https://orcid.org/0000ORCID:   

 

  

���H� 4�-I5�  *�%J�  

 :���H� "
�  

�/0�12 ���H�  

  

$�&�( $!�	K�:  --/ --/ -- 

 :L����� (�$�& --/ --/ --  

$�&�( M2�N�  : --/ --/ --  

$�&�( $�/?��  : --/ --/ --  

  

*O�� :��%,  ��0   

�&'�
 ���(�)��� *
��+�� 
�,� 

*�-� .��/��  �0��1� 2��


�&3�'�� 4+  �&'�!	��(5�� .  

�����- �6���(�) 7'�
���� �&'�
�� �8� �9�: *� �6� * ;!��-� .��/� � <� -'�� ���4" 

)��6����� ��49=  4:� �!" � �46 � >= �?�3�� � �
  �
��' -�@'���A � .�
��B  C�6 �+ �6�D)

*
��+�� E." ��F * ��������-� .��/� �� <3�: GE&�� F5������- �6�&'�
 
� ���(�)�  ��+

H���� 	 �&'�! 4+��(5�� I4" J4� *� �6�D) .�	 K�A���L�–�)�(��� 
��= <1��� .-'��  F��	

 
� 
�4��3  �&'�)�'25 �&'�
� �
��� H��� ��+ <
8'� 4+��(5�� ��
���) <+ <�4" �+ <� -'��� 

1(� ;A5�- '�&'� �� ��8��  <�4(� ;A5 � ���4� 24��� *� ���L&'� �+ .���	 >��&��305  �
�=�+ �L�

 ��+ <�4(� Q�
 ���� ���R"� 
�=��� 
�H+� .�	 >��&�� ���'� ���� ST.� <��
�'�) ��6  F��	 <&3�'

T� 
�!:��� * ��������-� .��/� 4)� :F5��� 
�� 4)� �2H
� *� V
�3� �� ��&'�
 
�
���  �" 2�T&��

��
 .�4+ B�� F.� � B�� F.��� �4&.��� �) �  ���W3 �X� �+���� �L9=  4�*= �+� ���Y�W� ��+�  
�!:

T���� )75/0 -82/0]" (��� ���� Q*���) .�	 .� 
� �6�_ K�� �6
�H��� SPSS  �ArcGIS  �
4I


`(6 .-'� <&����B T1"  4�*= � �4�=  4�*= *��W� 49�� -!� B8����- �
+� 
�,� �6 8L" ��,  
���
1�

� �X� *� �6�&'�
� �H � .�	 ���L&'� ��������#���B " ���(�) <���'� 107,53  ,�3 ���(�) � K��

581,48 + .�	 �
�=�+ *�
 
� K����&��B 
�,� *�-� .��/�  F.� �" ���(�) 2�T&�� <E5�� <+ d4+��

�) B���#���B  ��(�3,87  *�5�&(� � (0�+ �/3 e/' ��B �!� B�� <E5�� 
��� �)�#���B 2,41  *�5 (

'��
  4�*= .�4+��4� �&� ���  ����� “* G1g�-3�'� (5F FT�� ���(�) ”+��&��B �H�� 
� ;!'�� 


�,� *�-� .��/� ) �
�� �
62/0β&� .(=�<A ���� *� :25 �&'�
�  �!
" �<19�/� �
4�16 �
�� �&'�
� 

'�;&� k(� 
�=� E�" �  ���*4' �*�+ B�� F��	 79�l k�� Q�
 <' .���4+ ;X
��< �m� 
�� W��1� 

�&� .-'� ��4+�n ��5� 
�&3�' G1g *�� � 
�K�X �����- 5��� �
��g � ���(�)� �6��W6�
� �4+�  �

*
� 2���+�� 
�,� 
&W�� ���� �+ �6� E.�� 5�4� 
�� �&'�
�� -'�.  

  !��?)�oK�� �����4��3 K�� : ) K�� �����4��3 K�� � oK�� �����4��3 K��1400 .<9�T�  �4
p .(.� ��������_ W��1� � -- ) -- �( ----   

 

  
©  /��
��4� ���
��4�  

DOI:  000000000000000000000000000  
 :����                      �&�:4E+ �  �&��' ��#����  



���  ��� � 	�
� �
����� �� ����� �� ������� ���� .� �  	�! "�#$�%� ���  �
��

$�& '����( .	)� *$�+� �  

 

���H�  

�����-  ���� ���(�)�8� �9�: *� �6� ��!�� <+ �-'� ���D �6
4�� 
�� ��R&q� <1'4" 2�5 
��  �	
 �+ <�

1(���- �"����� ���* ,W'�� �H���� ���* e/'� �H�� � <1����� 94"�� �
&�6 <��4� <9�+* .�����-  7'�
���

<9�+* �6� #��3�� ��!+ ����3 �4W� <E(� *�&	� ����� ����8�� �� �����- � 
� ���(�)�B ��49= <+ �A
� ��6
4��� 

�	�� .��_ *��-� '=�7 W� �r�
� <+�1� s]" ����� L
�� E.� K��� -�@' �+� -'� ��	 � <��&'=  �+
�).

 ����*�+1394( �6�
�=�+� q����S � *�� �H 94"�� �" ���7 s]" -." <� �<9�+*�� ��1&� F��4p� 5��� ���
�� 
��q� 

!+�<
 *�-3�'� �6 ��" ��B �6��W6�
� �� �su����- � 
�4	� �
 ���(�)� �*�' .
� �&'�
 S��
����  
� J4
"

1g��- �6� p�(&���- ��R&q� ��Eq��; ��������v
6�� � �6 �1(� ;���"�- �' ��� �&���6�� � wp�+� �4	  F��4p <�

� �+ �su���D� �6� <9�+* �6� #��3� (6��- ���D �� �� 
����- ���� � ���� ���(�)� D"��&'�� �6� *�+ � �6���-�� 

�&'�
 S��
� 
��� �6
4��� ) <1'4" 2�5 
���� �

� Vinti and et all, 2022( 

 ���583 1(� *� �I
��- �6
4�� 
�  �!�� ���* <1'4" 2�5 
�� �� + � �

��� � *��(�  S��
� 
� �!�= *�

�&'�
�� ���*� ��

� .��A�= *��� * �4W(� <��-3�'� �� � 7'�
����- �&'�
 S��
� 
� ���� ���(�)��  �4��

94" ��
���� <9�+*�6� #��3� +��&� �A
� �H�� <+�� =��49� *�-� .��/� -'� ��	  ���� -�@' �+ ���s� � )Han 

and et all, 2019( . 

���� J4� �6 <+ ���(�) �� x@�� ��  .�4	 -���*�+ �� k�� ���+ � ��	 �TE" C�R� F+�q��l ����L&'� *� y) <� �4	

<&'� <+ -�6�� � ]�
� �X� *� �6���(�)  � �8	H) �?���/3 ��&1
I ����&'�
 ���!	 ��6���(�)  4: ���6

�� ;��T" �*
���� <+ ��� ��
&�6 �9= ��4� F��	 z�"�(p �6���(�) ����&'�
 S��
� 
� .��4	  K�X� �4W� F�9�

 ��* 
�s= �7'�
� -����� {�� � >= �?�3 ���49= �
��� �
�+ ���5 ���� <+ �
 �5� ��
�� 2�W�� (Wilson et al., 

2015). k(� K�p �B�
`(6  ��94I� �
�=7�4� *�A���l �4)�  �+ K�� �  ���� <!��4� ���H�� � �&'�
 <�	�5 
�

�� ���49= �4	 (Mihai & Ingrao, 2018). 

���A�*
�!: ��
�=�� ���(�) -�����  ���A�* ��  F��	P+# 8�%�
& ����� PK! � D�H?�� 8�$�@  *� ,� �6 
� .-'�

 B�����A�* �6 ��&����� G1g �
4I 
� �������� -��* �1&� �&	��!+ � �/�.��� ��A�� ��  <��X� .�4	

���+�2 P��# 	����� (ISWM)  -��* �X
� *� ���+ ���(�) <� �
�� ���]"  �
� � �p�(&�� ����R&q� ��/�.�

<+ �4	 -����� <:
�|8� �
4I (Tchobanoglous et al., 2009: Jalilian et al., 2022)  

 2�� ��#��3 ���(�) ������� �*45 
�"P���–�%��–*���%Q1 <+ ��
�0= 
��&�� �4.� F�E." ���+ ���&�� 
4�  �6

 �
�}���s]" �" ��94" F.� *��+ �� ���L&'� _�.� �  ����  <��X� �B�
`(6 .�4	"	��� 4���R $�MQ ��%3�"  

(Smith & Ezzati, 2005) ��  ��+  ��(" �
���) �#��3 J4� *� ������� �4#9� ����&'�
 S��
� <1'4" �+ <� �
��

�+ ;�T&�� <T/
� J4� <+ (���(�) �� ����" (�
��*��* >= k+�
� <+ -�� �
���) �� �+��)Bagheri,  et al., 2022(. 

-��* ,��
 �+��*
�  �/�.�2 K�X� ��
����  ���+ �
��'
�+ ��
�0= �L
� �4T9�+ 
�s=  _�.� �  ���� -�@' �+ �6

<+ ����&'�
 ���(�) -����� 
� ��8��
 B�� .-'� -3�'��* �q�� S��
� 
� �D�� �
�� �'�'� ��T� �k�� ��6 

(USEPA, 2022). 

                                                      
1 - Source–Pathway–Receptor 
2 - Environmental Risk Assessment 
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� *�   K4!L� �+»�&
' ���/3 « ,��
 2�T&�� 2�� 
�

-��* �/�.�5  �� �
�	� ��T� k��4� 
� �E.� � �#��3 ���49= �
��� �"@8�� <+ <� �
�� -T+�/� �
� (Vasilev 

and Bostancı, 2025). 
� 
� ������ ��T�T."����  ��� H�� ��'= >�l � �)�
� x�	 ���&'�
 S��  <9�+* �4)� <� ���

 ��.+ ���A�* *� <TE5 B�9�� ���#&�48' ;��5 
� -��* ��6 �� >4�.� �6�&'�
 
� �/�.� �4	 (Fratini et al., 

2021). 

 ��4(p ��6�m� � �+�1� e/' 
� -q4� �4)� :���A�*  �� F8	 ����* ������ K�� �+* <� ����<9  2*�
� *� �6

k(� <+ � ��	 �
�= <�4.� �� ��4(p ��6�m� 
� -q4� �
4I �� 4)� ��H�!A" �q�� ��6 ���A�* B�� .��4	  7El� �

F/'  ��+ ��#&��� �� �
����&'� ��6 <9�+* ���
���) <+ �A
� � ��	 K�A�� ����� ��6 <9�+* ���� ����" ��6  � �9= ��6

�� �1�W� �X
� <+ 7�'= �4	 (Al-Khatib et al., 2015). ���A�* B�� ���4!L� �X
� *�   *� �q��R�»  ��T�

�/�.� -3�'��* «��+��+�� <��X� 
� <� -'� �/�.� ��66  <+  S��
� 
� B�H� ������� *��+ 
� �su� F��p  �4
p

;� �� <&3�
	 
��
43�+ �4	 (Laurent, 2011). �
�46�� ��19�/� *� FI�5 �6�4	  ���]" H�� ��F.� <� ��
��  ��6

�
�(�+ *��+ kW
� 7El� �6�&'�
 
� -q4� �4)� �
&�6 ?�3 ���49= <3�: *�l= � ��#9� ����4�5 k(A" ��6 

(Fraternali et al., 2024). 

                                                      
1 - Hazard Identification 
2 - Consequence Assessment 
3  - Probability Assessment 
4  - Risk Characterization 

5  - Environmental Risk Transition 
6  - Environmental Inequality 
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 B�� F.� <+ ���(�) 2�T&�� :���A�*  <TE5 *� �8� ����(�) 2�T&�� �� >4�.� ������ ���A�* 
� ���E� ��6  <� �4	

4" �
4� �&(�-'��' <�  � �<9�+* ��) ����� 
� <+���	 -�� �7'�
� ��6�
�43 �4W� .-'� <&��� 
��q  �
�}�

���A�* B�� 
� <� �
&�6 �"��/3 <E(� *� �
��	43�� �4+ 
��&��  �� *��+ �

� (Ali et al., 2021).  ���X� �X
� *�

���A�* B��   K4!L� �+"�9�T&�� ���/31" �  = 
� <� -'� ���L" F+�q FT&
� �#�� <T/
� <+ <T/
� ,� *� ������

-��* 
�+ � ��	 ���&�� e/' 
� �
 �/�.�  k�*4" ��"�� �

� (Kjellstrom & Mercado, 2008).  �B�
`(6

�� ���(�) -'
��� 2�T&��  -�L�� ��19�/� 
� <� �
�}#+ ��s]" ���� ���&�� 
� �
��*��* � �./' >= k+�
� �+ ���4"

���&'�
 -��* _�.� -'� <&��� 
��q ���]" �
4� 
���+ (Molina et al., 2023). 

 F.� 
� ���!� B�� �
����&'���l ��6 : �8� 
� ���(�) B�� ������� ���A�* B�� �����) </T�  7El� <� -'� ���6

 
� ��1&� ��19�/� .�
&�6 B�� *� y) ���) � <+���	 2�&
� ;&��' �B��* �	4) ��'�
!� �5��� �q��

��6
4�� ����  ��� <1'4" 2�5 
�  
� B�� <� ��� �8� ��6 �
� �
���) �1�W� � *�+�
 <
��� ��6 <��3��
 
�
� �� �6  (�6

��
�0= -�� <+ �A
�  � ��5� ����4�5 >}� � ��6��� �	4) 7���" �?�3 ���49= ��
��*��* >= k+�
� <+ �6

�� �E6� �4	 (Ghosh et al., 2019; Ferronato & Torretta, 2019). ���A�* B�� ���X� �X
� *�   ;�6�L� �+» 
�+

��
�3 �/�.�2»   �»�8��494�� �T�3» ��  ��� <� �
�� d�W"
� <+ <� �1��4� �6�   �4" ���R&q� � ���!� F�0�

-��* �����!" ;���" ��1� 
� ���
��� �
 ������� 2�&
� �� 
��q �/�.� ����� (Martinez-Alier, 2002). 

��4� -����� ��#&�48' ���
���) F�9� <+ ����&'�
 �5�4� 
� ���� ���* -����.� � �6  *� �8� <+ ��&3�'��* ��6

�9�: _�.� *� -r�L5 ��1+� B��"H�#���+  �H��� ��+ ��6�D) B�� 
� <19�/� �
4� <T/
� .-'� ��	 F��W" -��*

 <+ <� -'� �(5���4+ � <�4E�#!�  �&'� k+�4" *� �(5���4+  �&'�!	�9�F ��D��  ��(�Eq� � �����4)4" ��3 ��6

-�'��5 ��
��   �4+ �
�� �+ ��+ B�� .-'� ��0�+ �8��494�� ��6308  <T/
� �&�1(� H��("  4��� ��&'�


�� >4�.�  ����1" B�� *� <� �4	239  2��1� �&�1(� � ��4+ <
8' ��
�� �&'�
108230  79�q 
�) �L�28462 

 ���� ��� �43 
� �
 (
�4��3 � ���� 
��= H���) -'�1395.( 

�'
�+ ��  ��� �4�4� -�1g� ���) �  �
��6� �+ <W5�R� ������� ��6  �+ <T/
� B�� 
� ���(�) -����� <� �6�

�9�: <+ o-'��+�
 �
�&3�' ��6 <�4�  �!
" <� ��65 k(� ;&��' �	4) -." �6�&'�
 *� �I
�  ���(�) �
�=

� 
��q (�H���8���l �
4I <+ 7El�) � ��
�35 k(� �('
 ;&��' <�4��6 �q�� �#�� �I
�  
� .�
&�6 �
�=

 ����(�) k�� 79�l Q�
 �;&��' �q�� ��6�&'�
»*�+ <�E�" «<+ � �*
���� �g�
� ��6�&'�
 <�	�5 
� F��� �D��  �6

<6��+= � .-'� �ER� ��6  

 � <T/
�  �4+ ���&�64� <+ <�4" �+ �k�� �94I���l � �&
' �4�	 B��7�	 ���A�* ��g�
�  ������� *� ��

-��* F��� 
� <9�+* -	�W�� .-'� ���� ��A�� �
 �/�.�  �X
� ��(�' 7���" � ��R+ ���49= ��A�� �+ ��@p ��6

<6��+= �#&��� 7�4� ����&'�
 >@�' J4q� � Q
�+�) 24R� 
� �6 �� �E.� ��6  �8��494�+ <�HA" �B�
`(6 .�4	

 �*�+ _�.� 
� �9= ��6���(�)�� �./' � �
��*��* >= k+�
� � ?�3 <+  = �4L� � <+���	 ��94" <+ �A
�  <� ����

<9�+* �
���) .-'� ��4(p -	��!+ ���+ ��� ����!"  ���4����) �g�
� 
� ��+ _'4" (}l�� � ,�&'@)) ,W' ��6

                                                      
1  - Transboundary Hazards 

2  - Environmental Externalities 

3  - Ecological Poverty Trap 
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K�� _'4"  �	 ���1E+ �/3 � �p�
* ?�3 ���49= {��) �6 '� <&	�� �) 
� �
 (K��5� ���� -	�W�� �B�� �+  �H�� .-

 <+ <�4" �+ �}9 .-'� ��
�= ;6��� ( ����4� � ����5) �
�(�+ B�Eq�� ���8" ���+ ��p��� ��#&��* �<9�+* �94I���l

 ������� ��(Ep ���8��
 �+ �" -'� ��I
� �6�D) B�� �<:
�|8� -�����  ��T� � ���(�) ��94" �0�+ ;A5

-��* B�� 
� ���(�) -����� �/�.� -�49�� � �+��*
� ���!� k�� �" ��94" ��W� *� �
 ��+  .���(� ��
+ B�� 
�

2�4' ��19�/� o�	�+ �� ��	 B�� <+ �6�D) ��6;!� �"�B * ��������-� .��/ ������- �6�&'�
 
� ���(�)� 

4+  �&'�!	��(5��� B�� �" ��W� ���A�* *� :��-�  

K��� �,  *����A�* ��6 �����- 4)�) ���(�)� 4)� ��&'�
 
�
�� + (2�T&�� �B�� F.� �2H
� V
�3��&��B 
�,� 

*�-� .��/� ��
�� �
  

K�X� ��4�) ��
W� �+ ����&'�
 ���(�) -����� ������� ��4!L� 2��  ��X� ���W� � ��6�D) <
���)  ��� �
�

���A�* ��8��
 <+ �8"� �+ 2�� B�� .-'� <&��� F8	 ���(�) k��� -����� �) -����� �� � 2�T&�� �4)� ���94") ���(

kW
� >4:
�: � (B��–����–-��* ������� 2�T&�� � ��A�� �4.� ������� �� B��W" �
 �/�.�  ��X� ���W� .�
�

»���(�) <:
�|8� -����� « �»-��* ������� 
�}� �/�.� «��  ��� �� ���A�* �6 
� G1g <� �6�  ���4"

���&�� ������� <+ �
 �E.� �������  �"<T/
�  ��F��W"  ���]" �
 �#&'4�) B�� H�� B���) ��19�/� n��&� .�
�

<+ 2�� *� � ���� -�49�� ����'�
	 ���+ �E�E." �
�H+�  �4
p ,��
 -����� � ��
+ -��* ��6  ���(�) �/�.�

�� ���W�&�) ���&'�
 .�

� 

 
 F8	1 :�4!L� 2��� �� ����������- 5�4� 
� ���(�)� �&'�
�� 

*!�! �0 N�$ � �0    

�+ <�4" <+ -�6�� �6�D) Q�
 K�A�� B��  ��6�D)Q�
 �L�I4" – ����(�) -'� ST.� 
�  B���6�D) �1' �
�� 

<+ G�I4" �
�p ��1q�� � ;X
�  ��!��D�� J4g4� �
4� �'
�+ �<�HA" � F�E." � _���	 ���L" �� _+��
 �4�4� 

� ��*���|+ 
� �)  = -'� <� �+ F�E." _+��
  ��� �6���&� � �+ ���L&'� *� �4�	7'�
� ��6 
��= �L�I4" � 

���W
&'� �4#�'�) �0�4' S+�/� ��	�+ S�T." �+ B�� Q�
 K*0 ��p@�� �+ ���L&'� *� <��
�'�) �
�=��� �   *�

 ��6
�H�� K��SPSS �GIS <�HA" � F�E." .���	  *� ���(�) -����� �/�.� -��* ������� �'
�+ ���+3  *� ����
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����� ���I4R3 F��	 <� �	 ���L&'� ���&�   -��* ������� ����&'�
 ���(�) -�L�� � -�(� ��6���&�

�� ���(�) -����� �/�.�  .�	�+��D�� C��6� <+ <�4" �+�6�D) ��6� �
 <19�/� B�� �
��= <1����  ��6
�4��3

 ���&'�
�(5���4+  �&'�!	 �H��� ��+ B��' 239 �&'�
 ��
�� <
8'28462 � 
�4��3108230�L� -�1(� 

�� F�8�" �6�  ���4� 24��� *� ���L&'� �+ <�4(� ;A5 S�T." B�� 
� .305 .�	 >��&�� �L� <�4(� ;A5 B��1" ���+

-����.� � <T/
� ����&�� <+ <�4" �+ .�	 ���L&'�  ���4� 24��� *� � ��6 �X� 
� �+ ������� ���(�) �����

  �
�(�� e/' B&���95  � �I
� W�) ��/35,6 �I
� (d=0.056) 2��1� ���!� <�4(� ;A5 �305  -'�)�'

����� B��1" � <W'�.� 
�4��3.��6�&'�
   �&'�!	 �H��� ��+ <
8' ��
�� ��6�&'�
  ��� *� <19�/� �
4�

��	 >��&�� �(5���4+ >��&�� ��6
��1� .���  �� �
��
43�+ � ������ �'�&'� ����8� �
���) ��&'�
 -�1(� F��	

k(� ;&��' *� �
��
43�+ K�p <+ <T/
� e/' 
� ���(�) -����� _���	 J4
" �" -'� ��4+ ���(�) �
�=  �
4I

 .�4	 ���� �	4) 7'�
�  

 �
�H�25 <�4(� Q�
 ��'� �+ <19�/� �
4� ��&'�
  
��1� �+ �
(��6 ����»�5 �	4)J4
" ����� « �
4I

���L"  ��� ��.9 ��EI� C�6 .-���}) <+ �6�&'�
 �}9 o�4+ ���(�) -����� �+ 
�}���s]" �
�&3�' ��6 <�4�  ��

 �
 ���E� �3�	 <' <� ���	 >��&���	4)  :�
6�1<E�E' J4
" .  ��6�&'�
 F��� G�� F��	) �&�1(� 7"���

 ��* ,:4� 
���+50  4��� �" �L� �1(� {
H+ ��6��!	 � �&  �(�
���2 
� ��������� -�1q4� � ���m� �
���) .

 �&�6� e/'  � ��63k(� ;&��' ��
�� ��6�&'�
 
� J4
") ����3 *� �
��
43�+ -�1g� .  � �H���8� �
�=

 2��� S+�/�)  *�4&� k�*4" B�� .( = �q�� ��6�&'�
1;�(1" � S�q� F�E."  �8�� �(  �
 <T/
� F� <+ n��&� ���})

���� ;6�  2��� 
� <�4(� ;A5 ,�8L" <+ �6�&'�
 -'�!� .�*�'1 .-'� ��	 V
� 

 
 F8	2�6�D) �
4� ��6�&'�
 �8����� <�T� :  

���� �
�=��� Q�
 �6 <� �4+ �
4I B��+<���+�&� <19�/� S��� *����� ���� -'� <+ �4��s ��6  *� ��) <� ��=

 _'4" S�T." *�l=�� �'
�+ �#�6�D) ���� :*��
"
�Wp �6 ���� B�� k+�
� .��4	 ��6
��= �<&	}� ��
'� 
� �4�4� ��6

 ?
��� � ��
'� ��('
����*�'  �+ _W"�� ��X� w5�W� � S�T." ���+�� <+ d4+�� ��p@�� �
�= k(� ���+ .-'�

� � ���E#�� �0�T� �7&�)�� <���+�&� ��19�/� Q�
 *� �6�D) B�� J4g4� (�&��&
�� -��' ��6 <���  ���) ��'
�
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 .-'� ��	 ���L&'� 
�  = <I@3 <� ��	 K�A�� ��19�/� <
���) � k+�
� �'
�+ *� y) ������� �'
�+ ���+

 2���2  ����= ������ ��19�/� ���+ ���!� �0�4�' � �'�
	
�� _'4" �!�= ���4&.� ����
 �+��*
� � -'� ��	 V
�

 .�	���� Q*���) + �6K�� *� ���L&'� � �6
�H��� SPSS  �ArcGIS ]" *� y) .-��� �
4I��� �)���� �L9= _'4" 
�H+�� 

E." �Y�W�����F �6 I4" e/' �� 
��L� ��W
&'� �� ���L" �A
' -!� .�	 K�A�� 49�� � �6�- �
+� 
�,� �6� 

*�-� .��/� �� GE&�� F5��� 
����- 8L" � ���(�)�, �6�&'�
� ;� *� �/3�) T1"  4�*= *� ��/3�W�  B8���

�!� 
� .�	 <&��� ��!+��- 4#9�� *4"�k �m��� ' *� ���L&'� �+ ��������;&� ����� ��p@������ )GIS'�" (�;  �

E."�F �����.  

D��# 1L0�12 ��
+� ��0�?)�$ 	%7+# : 

������� �	
�� 
���� ��� �������  �	
��  
���� ���  


�H!E+ 3478 10 ���&+=�'  11195  32  

��+= GA� 10742 21 ��+= B��5  799  12  

?��'  5130 11 ��+= GE3  1759  21  

 ����� 7722 13 F�E� ��+= ;'�q  245  12  

�@q  192 10 G�/9��Wp B!)��+  22  12  

��q  ����) 2981 10 F�E� ��+= K@'�  283  12  

�!� �� 9421 13  F�E� <`l�+  243  12  

����E" 4534 12 
���L' K� <�4+  129  12  

��l0��� 772 10 ��Ep ,	4�  638  12  

����� 1270 10 ��+=  �!�  715  12  


���|' 1503 12  �3��	����  84  12  

�
�#
" 1885 12 F�E�  �&�
+  49  12  

��4�'  676  12  �� ���    305  
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���A�*  ������ �* -��* ��6���&� �/�.�  ��19�/� 
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� *� V
�3 
� 4)�   <9�+* �4)� -��-  4)� �+ �4+-  ���� � k�� 
� ��3�"

 ���*- <9�+* ��)  ��+ �s� 
� �6-  � �(� 
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�'�))����   *� V
�3 <9�+* 4)�

) 2��� 
�  = n��&� <� �	 ���L&'� B�� F.� �" 2�T&�� ���� � B�� F.� �<9�+* �4)� F.� �(<9�+* F/')2H
�3 -
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� ���(�) k��� <19�/� �
4�  

  

��%3� 	��� 4��5�
� �����$�  

-��* ������� -�1g� �<19�/� B�� 
� ���A�* 
�!: 
� ���&'�
 ���(�) -����� *� �	�� �/�.�  F��	:  �4)�

 B�� F.� �" 2�T&�� ���� � <9�+* ���!� B�� F.� ��&'�
 
� <9�+* ��4(p �4)� F.� �(F/') 2H
� 
�
� 
� <9�+*

 �+��*
� � �'
�+ ���X� �W���" B�#���� ��'� �+ F�E." .-'� ��	�'�)  ���
6� ) ��8�9 G�� 
�1  �"5 � (

 4�*=  F��	 �
��= ��6t ," <�4(� y���
�� F�E."  4�*= ��� (ANOVA) -'� <&��� K�A�� B8��� �W�T1"  4�*= �.  

 (����� ��)) DZ�� $��  $! ����� �
2! : �+��*
� B�#���������� <E5�� B�� 
� 43/2  _'4&� �5 ��* <� -'�

) ���T�3,00�� 
��q ( 
��T� .���� t  �+ �+��+66/16- �
���
1� e/' � (sig = 0.000)  ���  � 
���
1� C@&3� ��
6�

�� �B���+�
+ .-'� ���L� 
��T� <+ -W�� �L
� ���A�* B�� <� -L�  �4"  -��* �X� *�  z�&W�� -�1g� 
� �/�.�

� �+ .�
�� 
��q >4E/�<+ �<&��� B�� ��' �� �X�  -'� <&���4" ��5 �" �<�9�� -	�W�� ���+ <9�+* F/' *� ���L&'� �'


�6� �6�� �
 ����5 7E� � <+���	 -�� ��+ �4+ ��X� �"������. 

�?)�$ �%��S �� �R�! ��
+- �3� $! 
2! :B�#���� ���A�* B�� 
� �������  71/2  <� -'� ��	 �
�=�+

 �5 *� �&(�  �
`(6-'� _'4&�. t <W'�.�  ��	8.94-  H��  = �
���
1� e/' �0,000  <� ��	 Q
�H�

 ��� ���A�* B�� <8�= �4�� �+ .-'� 
���
1� C@&3� �4�� ��
6�   
� H������.� �� 
��q >4E/�  
��T� ��� �����

���A�* <+ -W�� B�#����  ��  ��� <� -'� �"0�+ �#��3 �4)� F.� 
� �&	��!+��l � �6��� �4)� �6�  ��6

<9�+* ���
���) � k�� 
� ��3]" ��"���	 �+ �4+ <E(� *� o-'� ���(6 ��&��+ ������� �+ �&'�
 ��4(p  �s� 
� �6

��+. 

�K! �3� $! ����� �K! ����� :���A�* B�� 
�  ������� B�#���� �55/2 <+  4�*= .-'� ���= -'� t  
��T� �+

43/12- � sig = 0.000  ���L� 
��T� �+ �L
� 
���
1� C@&3� *� ���53,00 <+ .-'�  ����.� 
� ����
��q ;l


B���) �
E+ � �1(A" �&�6�� 7El� B�� F.� ������� <� -	�� <�4" ���+ �_'4&� *� �" >= <+ -��) ��
�� ���

 <� (��4� ����4�5 k(A" �k"��� 7���" ��
��*��*B8(�  �B���+�
+ .�	�+ ��	 ���5� �&(� B�
��' _'4" -'�

���A�* B�� -�1g�  �� ���� �TE" �/3�) �4T9�+ ��� 
����) z�&W�� ���4". 
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�K! �3� �& D�H?�� �%�� :���A�* �!
"   �"0�+  = ������� B�#���� <� �� 2�T&�� ���� ���	 Q
�H� _'4&� �5 *�

B�#����) -'� 15/3.  4�*= t  �+��+�+ 00/2+  �
���
1� e/' 
� �0,04 �� ���]"  .-'� 
���
1� C@&3� B�� <� �
�

���A�* 
� <� -'�  = �#���+ <&��� B��  -��* ������� �2�T&�� >4E/��� -�1g� 
� �/�.� <+ ��
�� 
��q ��"  <+ �D��

-�� F�9� <9�+* *� <�}�" �s� �+ ����4�5 {�� �&5 � <9�+* ��) �J4W/��� �4+ ����� 
� <9�+*  ��6��	�6
 B�� .

���A�*  <+ �� �X� �
�� �
4� <E3��� <+ *��� � �	�+ ���&'�
 ���(�) -����� ���A�* 
� G�1g <TE5 �'
.  

 D��#2 �%,3& � �& '
��@ \��?�  :�J��! ��%H7& '
��@ � ^���$�� 

*�%.��  ���+�2 	�����  �%_��%�

*�5�
� 

t  (Sig.) �$��@ �%��& �?%7>� �%,3& 

 2H
� 
�
� 
� <9�+* �4)�

(F/') 

43/2 66/16 - 000/0  ���L� 
��T� �+ �L
� � 
���
1� C@&3�

3 

>4E/� z�&W�� -�1g� / B���) ������ 

 ��4(p F.� 
� <9�+* �4)�

�&'�
 

71/2 94/8 - 000/0  ���L� 
��T� �+ �L
� � 
���
1� C@&3�

3 

�4W!+ �
�*��� / _'4&� ������ 

B�� F.� 
� <9�+* ���!� B�� 55/2 43/12 - 000/0  ���L� 
��T� �+ �L
� � 
���
1� C@&3�

3 

 -Wq��� �
�*��� / �4T9�+ ������

����
E+ 

B�� F.� �" <9�+* 2�T&�� 15/3 00/2+ 040/0  
��T� �+ -W�� � 
���
1� C@&3�

 ���L�3 

>4E/��� -�1g� / 0�+ ������ 

  

*�%.�� ����H� �0 

���A�* *� ,��6 <���T� � �+��*
� ���+  *� �6 B8���  4�*= � y���
�� F�E." .�	 ���L&'�,� y���
�� F�E."  <���

 <� ���  ���*�%.�� $! 4��5�
� �%_��%� 4���& � $�!��7� ���Q$��� �0	) )F = 41.929 �sig = 0.000(. 

���A�* ���L" H�� B8��� �W�T1"  4�*= ��� ,�8L" �EI� ������* <' <+ �
 �6: 

 *`  *�5�
� *�%.�� ���& :  B�#����) 2H
� 
�
� 
� 4)�2,43( 

 *6)
?� *�5�
�:  B�+ B�#����) ��4(p �4)� � B�� F.�2,55  �"2,71( 

 *	��� *�5�
� ���?/%� ��%3�: &��2�T  B�#����) B�� F.� �"3,15( 

<&��� ��  ��� �6 ���A�* <:��� <� �6� -��* �X� *� (��4(p 4)� F.� �� 2H
� 
�) ���(�) k�� <�9�� �6  
� �/�.�

2�&
� z�&W�� _���	  ���
�� 
��q ��	��� ���A�*  �� �K! �3� �� ����� D�H?�� *�5�
� '�
�- *�%.�� ���&Z%�@   ���+

<+ <����+ 
� �D�� 
4� �H�
 -'��' � �6 �
�}�  �7'�
� ��6�
�43 *� ���L&'� .���� 
��q <�4" �
4� �E.� ��6

�� 2�T&�� ���� �&!+ �6����*�' � <9�+* -�� *� ����4E� �
� ,(� ������� B�� �6�� <+ ���4". 

  

4��5�
� ���aK P��
& *�%.�� T%J�& �0�?)�$ � �0 

��*
� 
4X
� <+ ,�8L" <+ ������� ���m� k�*4" �+�6�&'�
 ���A�* H�� �  ���L&'� B8��� � �4�=  4�*= *� ������ �6

��+ 
� n��&� <� �	  .-'� ��	 F�E." ��1+ ��6  

!(����� ��)) DZ�� $��  $! ����� �
2 : 4�*= ANOVA  ������� B�#���� B�+ �
���
1� ���L" <� ���  ���

-��* ��A�* B�� 
� �/�.��   ��6�&'�
 B�+GE&�� �
�� �4�� F  e/' 
� 
���
1�99٪.  ���� 
�!: B8���  4�*=
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  ��� 
� �
 H��(&� �
��=16 <19�/� ��&'�
 ��� ���� ��	. *�5�
� '�Z%� ���?+   
�H!E+ ��&'�
 <+ d4+��

 = B�#����)1,83 � (*�5�
� '�Z%� ���?/%� GE3 ��6�&'�
 <+ d4+�� ) ��+=2,82l0��� � () ��2,43-'� ( .

<&��� ��'��+  C�6 *� �&(� ������� B�#����3 ���� <(6 
� ��  ��� �
���
1� ���L" �+ ��� ��6  _���	 <� �6�

k(� >4E/� z�&W�� �6�&'�
 �3�+ 
� 2*�
� 
�
� 
� <9�+* �
�= -'� �". `  $�Z�,� ���&��R  �U,R  !��@

���&��R�2 -'�. 

 
 D��#3 :�H���� � 4��5�
��	� 3�%�� .��%*�  �0�?)�$ $! DZ�� $��  $! 
2!� U,?
� 

�$��@ *��Q �0�?)�$ *�5�
� �%_��%� 

 ����1 
�H!E+ 83/1 

 ����2 GA� ��4�' �?��' ���+= 62/2- 23/2 

 ����3 B��5 ����&+=�' ��@q � ����� ��+= 70/2 - 27/2 

 ����4  ���l0��� �����E"GE3 ��+= 82/2 -42/2 

 

 �?)�$ ��
+- �3� $! ����� �
2! :,� y���
�� F�E." n��&�  B�� 
� ������� B�#���� B�+ ���  ��� <���

���A�*  �
�� �4�� �
���
1� ���L" H�� (sig < 0.01). ���	 ���'�
	 �
��= ���� 
�!:. $�Z�,� ��?)�$ 

)43/2( � B��&(�U,R !��@ )11/3( ����� B��&��+�
�� �
 �. ��'� B���+  � *�+ ��m� 
� 7'�
��� �4)� �4��

-'� ��	 ������� ���H�� wp�+ k�� 
� ��3]". U,R ��0�?)�$ *�%.�� ��� ��R�2 d�H� �� �$�_�& � !��@  ���. 

 D��#4 :�H���� � 4��5�
��	� 3�%�� .��%*�  
2!� �
+-� �0�?)�$ $! 

 *��Q�$��@ �0�?)�$ *�5�
� �%_��%� 

 ����1 ��4�' �?��' �
�H!E+ 83/2 – 43/2 

 ����2 ����� � ���!� 89/2 - 53/2 

 ����3 �
�#
" ����&+=�' �����E" 05/3  -70/2 

 ����4 GE3 ���l0��� ��+= 11/3 – 76/2 

 

����� ����� �K! :���A�* B�� 
�  C@&3� <� ���  ��� y���
�� F�E." �-��* ������� B�+ �
���
1�  �/�.�

��� ���� �HA� ���� �	 B8���  4�*= .�
�� �4�� �6�&'�
. '����� )10/2(  � B��&(� ��
��

�%�S !��@)40/3( -'� ������ B��&��+ ��
��.  ��'� B���+B��5 �
��� ���6�&'�
 
� <9�+* B�� F.�  ��+=

<+ <+ �-'� ������� �EI� kW
� �4T9�+ �
4I  *� �D���X
� ��4� ����4�5 k(A" � �1�W� k+�
� <+ -��. 

 D��#5 :�H���� � 4��5�
��	� 3�%�� .��%*�  ��� �K!�� ����� 

�$��@ *��Q �0�?)�$  �%_��%�*�5�
� 

 ����1  ����� �
�H!E+ � ���!� 27/2  -10/2 

 ����2 ��q  ����) �
���|' 52/2  -23/2 

 ����3 ����� ���l0��� ��@q 78/2 – 49/2 

 ����4 ��4�' ��
�#
" 02/3 – 85/2 

 ����5 B��5 ��+= 40/3 
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�K! �3� �& ����� D�H?�� �%�� :���A�* B�� 
�    ��� 
���
1� ���L" H�� *� H��(&� ���� <' .�
�� �4�� �6�&'�


�	 ���� B8���  4�*= ��'� �+ �6�&'�
. Y�� '�Q!�2 )49/2(  � B��&(�$��%h) 34/4 �
 ������ B��&��+

�
��.  �S�T." n��&� ��'��+ 
� ����.+ d�T� *� �8� 2�T&�� ����F� -'� ���(�) -����� �
�=��.  � $��%h)

�%�S !��@ ������� B��&��+ *� ���A�* B�� 
�  �� n�
 <���� o���+  FT� � F(5 -3�'��* ���	 G1g *� ��

���(�). 

 D��#6 :�H���� � 4��5�
��	� 3�%�� ��%� �K! �3� �& ����� D�H?�� 

�$��@ *��Q �0�?)�$ *�5�
� �%_��%� 

 ����1 GA� � ����� ���q  ����) ����� ���+= 33/3 - 49/2 

 ����2 GA� B��5 ����&+=�' ���+= ��+= 50/3  – 78/2 

 ����3 B��5 ����&+=�' 
���|' ���+= 34/4 -49/3 

 

<&��� <+ �6 ��  ��� �4g�  <� �
6����� 4���& *�%.�� �0 $! �0�?)�$ �%� ��#
&   !
#� ���+�2 	����� ��

!$�!.  �
��� �6�&'�
 �3�+ <� �9�5 
�'����� � $�Z�,� ���A�* 
�  *� �#�� �3�+ ���
�� ��&!+ -�1g� GE&�� �6

 <E(��%�S U,R � $��%h) 8!��@ !��@ ���A�* ,� *� ��+ 
�   
�-�1g� ���L" B�� .��
�� 
��q �������)  �6

�� �
��6� ��8E(p � �����3 <+ �'�&'� ��E.� v
6�� �-�1(� ;���" �
��� ���1&� F��4p *� �	�� ���4"  �6

�	�+. 
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 F8	4 �/�.� -��*  ������� ���m� k�*4" :  

 ���(�) -�L�� � -�(� ����� ���I4R3 ,�3 � �" ���(�) F� B�#����57,31  �6 ���+ F� <���'  �H�� � K��
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