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

������������	�
����


��

�


��	���
���	�
��	����


�����


��
���
���





������
������


���������
�
���
���


	�����
�
 !!"



���#�
��
$������%

�����
	�
$	������ &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& ��
������
���
���'��� &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& ���
�$(�	)����������&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& ����
�$(�	)����������&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& ����
�*�$'����
�'����+ &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& ���
�$�	�+��
���
����������	�� &&&&&&&&&&&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�* �
�
, � ����	�'$��	�
���
��$(��	'�� &&&&&&&&&&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& ,�
,&, � ���
���-
�.�
$�/��
0&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& ,�
,& � ���
���-
�����1��
	2�
2��3 &&&&&&&&&&&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& ,�
,&4 � ���
���-
�����#
��5
�����1��
	2�
2��3 &&&&&&&&&&&&&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 4�
,&6 � �7
��/#�/
�
��
���
��� &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 6�
,&8 � ���
70
%��/�����
��
���
��� &&&&&&&&&&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 6

�
 � ����'�
	�
��	���
��
��	
���&&&&&&&&&&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& "�
 &, � 9�%��
0
��5
$/

���
�
�:���% &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& "�
 & � ���7�%
��5
�.�
��##����/1
��2�#�;1���
���#%
����%�� 
�.�
�������#
�
�3�.
��5

��2�
�0
�
�5�������
��
���70
�������
��5
�.�
��<�.
 �������#
�����=�����1��

��2�#�;1���
�#��
� !!"= !,!� &&&&&&&&&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& >�

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

 &4 � ���.����#
��������#
��
��1�%���
���7�% &&&&&&&&&&&&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& ,!�
 &6 � �������%
��
���7�% &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& , �
 &8 � �1;���
��
���7�%-
).�
�������%? &&&&&&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& ,4 �

��&�� �� '��	�����
��(�����)���	��!*�	��

�+�����������
���� 	����
��	�
	��)���	�" �������������� �,�
 &" � ��������#
��5
�����1��
��������# &&&&&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&,4 �
 &> � �
�;�%�5
��7�%��

��%�7� &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& ,>�
�
4 � ��	����
���$�����	� &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& ,@�
4&, � �.�
�%��
���7�%
�
�7
�1 &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& ,@�
4& � 	�:����2�
��
�.�
;
�;�%�5
���7�%
��#��
�
�7
�1
���� � &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& ,@�
4&4� A/%����������
��
��
7��
�
�� &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& ,B�
4&6� 	/�;/�
��
7��% &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&  !�
4&8� $��5�����%
��

$�����/��7
��
+��
%
 
�
6 &&&&&&&&&&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&  !�
�
6 � �$�������� &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&  ,�
6&, � $�1;�����
,-
�
�1�����
��5
��
C����7- &&&&&&&&&&&&&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&  ,�
6& � $�1;�����
 -
��������7&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&  4�

-���� �� .���	��/
��	�
�
�0
����1���
�� ��������������������� ��������������������������������������������������� �,�
-���� �� 0�	
�� ��������������������������������������������� ��������������������������������������������������� ������������� �-�
-���, �� ��1��
� �������������������������������������������� ��������������������������������������������������� ����������� �-�

6&4� $�1;�����
4-
$��%�
/�����
��5
����

��#�%
��
2���&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&  8�
6&6� $�1;�����
6-
D/�#��0
����7�1���&&&&&&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&  "�
6&8� $�1;�����
8-
�
�����7 &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&  >�
6&" � $�1;�����
"-
�<���%���&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&  B�
6&>� $�1;�����
>-
��%���/�����#
�/;;�
� &&&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 4!�
6&@� $�1;�����
@-
������
��7
��5
�2�#/�����&&&&&&&&&&&&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 4,�
6&B� $�1;�����
B-
��%��
�.
��5
��2�#�;1��� &&&&&&&&&&&&&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 44�
6&,! � $�1;�����
,!-
�
�:���
����7�1��� &&&&&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 46�
�
8 � �����$���
	�
�9�
��	A�$�&&&&&&&&&&&&&&&&&&&&&&&&&&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 48�
8&, � �/�%�50
��E/�
�1��� &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 48�
8& � $
�5��
��E/�
�1��� &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 48�
8&4� ���
��5
���	
�/57�� &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 4"�
�
" � ������'��	���
����$��F������������
�������� &&&&&&&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 4>�



� ���

�
> � ���(
�����*&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 4B�
�
@� ����*�� &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 6!�
����<
,-
��7���#
�
�1�3�
C &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 6,�
����<
 -
��%�
��
����
����% &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 6B�
����<
4-
��7�%��

��%�7�
��5
�;�����������%&&&&&&&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 8! �
����<
6-
��##
��
D/�������%
��

���7�%
��7�%��
 &&&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 8,�
����<
8-
�
�2����
��5
��%�
���
��1�%
��5
$�5�%
�
�1 
��7/
�
 &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 84�
����<
"-
��2�%���C
.�#5��7%
�0
�
�2�����
�0;�
��5
� �G� &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 8"�
�

���#�%
��5
��7/
�%

.� ��	��2���
����	����
�����������
3�4�
���5�6��		� '��	#�7�3
�����	��
3���	�
�������������������� � �
.� ��	��2��

������������4�
���5 �������������������� ��������������������������������������������������� ��������������� , �
.� ��	�,2�)�3��	��	�
3�3�	���


�����	�
��)55 ������ ��������������������������������������������������� ��������� �& �
.� ��	�-2�)�3��	��	�
3������
�������	�
��)55������� ��������������������������������������������������� ���������� �& �
.� ��	�&2�)�3��	��	�
3�)��	�	������	�
��)55 �������� ��������������������������������������������������� ���������� �7� �
.� ��	�&2�)�3��	��	�
3�5	����	����	��

�
��)55����� ��������������������������������������������������� ������ �7�
.� ��	��2�8� ���9���
����������
3���	�:�
 ������
�� ��
 ��� �������������������������������������������� ���� ,� �
�
*�1�	��2�8�	���	��
3��
�	��
��
$��
�
����)�
����
�� ����4�
���5 ��������������������������������������� , �
*�1�	��2���	� ��0
�������
��1��*��	��;;& ����������� ��������������������������������������������������� ������� - �
*�1�	�,2�����	��
3���33	�	���.�	��������	�/
��	�
�
 ���	� ����#��%%&����������������������������������� &�
*�1�	�-2�*�������.�	��<


���
�0����
�������	������ ��������������������������������������������������� ��������� & �
*�1�	�&2�4��	��
�=�/
�
�� �����4�
���5 ������������� ��������������������������������������������������� ���������� �� �
*�1�	�72��� 	��	���
���	����
�
�����3		
�� ����	��3 
����	�-�>����
��
?���9	�
� 	��	�� ���������� �� �
*�1�	��2�0��������	��� 	��	�����
�:	�	3������	���;; 7�6��;�; ������������������������������������������� �; �
*�1�	�@2���
����
������

����
��������� �3
���;;� �� ��������������������������������������������������� ������� �; �
�



� ����

��C��3#�57�1���%

�
*����)���	�	�����
�������3
����:�
 ������
����
 ��� �!:��"������	�
���
�	�
3�	#�	����	�

�������
��+�3�	�
�������+��	��	���
3������1�
 ���� �
 �������
�1�
 �����������	�����4�
���5����
�	���������
��������
�����
�	�����������������=�
�� 	
 	�1�	���
���
������	�	����
��	
��*�	�
3
�������
��
3��������������������	
�
���1����A�4�
 ���5���
�������
	���=	��
���� ���	��	��

�
�������
������;;7�1�����
���� ��������$
����������� ��	����
������� �
3�����'�=	�B

�����+�
������
�����
���
� �C���
�1���+��������	��������$<�� 
���
��������=����������	��
�
*�	��	��������
	1�	
��
�����D��=�0
��	����
+����	�� 
����A�4�
���5E�<���D�������	�+���A�
:�
 ����������	�*	���0

�
����
�E���������
�	��	��� ����F�	�+��
��3
��
�0

�
����
����A�4�
�
��5���
������
��� �����������
� ��+�0

�	����
��)��	 ���	���������'.G�4.�3
����	�������
���
��
��

�	����
��
���� ���������=��*�	��������1�	���   	���
�����
��
��	���+�	��	��������
�
����
�	���	�
��3������+����	�1		���	����	��3����
�� ���
�	���	�(�������
3���	�������4����1����
��
��	��	���+���	��	����
��
���=	��
�	#��	�����	������ �	�	� ������
	��
������	��
�����
����	�
�
����1��	
��
���	��
�=�1����
��
�� ���3
�����
�+�� �  	���
�����
��
���	��
�
�
8��1	���3�
3���	��	���


�/C�
(��;1��%

�	��
��5	�	��1�	���	� ��'
���
��
��A�6�4�
���5�



� �� �

�<��/��2�
�/11�
0

�
4�
���5������� 	�������������
��
������
��+����
�
� =	
��
������1
�
	�	
�1��0����+�A�	����+�
�������+�*������
���
�0��1

����)���
�	��������	��
 3��,7+@;;��(���	�=��
�	��	����
�
���	���	���
�	�������+�;;�=��3�
���
�����
��
������ 
��1
����;;��
�-;;�=��3�
��	�����
�
�	����)���������
������
��
3��1
���&�@������
���	
� �	�!�	������;;-"��'���� 	������
3���	�
�
������
��
	�	�
��3
����	������
�	�
��3����� ����� ����	����������	 ���	
�3����� �����	���$�
��
����

����
���
�1��	
���������	��
�=��	���� �1	� � ��
��
���*�	���
����
�	�������

����
!���"��	�������������;;-���
���	
��
��1
�����H�,%;� ��=�� �4�
���5�
�	�
3���	��

�	���
�
�����	������
���������'������
�
4��	��
�=��
�������������
3������	+��� ����
�1�33�� 
���0����	����1	�� �=	���3
��1		3�����	�1�33��
��
��	���	
�3
��
��3���
�	����
��� ���������3
���	���� )�����
����������	����	����	��
�=�������
���
�
���	�
3�>��3	=		��� ?�
3�3����������	�
���	���0�� ��	���
�1�33��
���	� ��9	
�	#�	����	������
3���
�������
�3�	�
�+� ��9�� ���	�����
�3
�	������� �� 	�	������������	����������������������	�
�	3���
� ��9	�����	�
�	���	�����	�	�����	�3		
����� �����1�	���
�3���	�����	�=���������	�	���
3	��
�����'��
��	�����	����
���������������
���� �� �	���

�� �
��� ��	��
�+��
�	�!1����
�����"�
����������	�1�
� ���1��=��
����	���
���	�
���	��	�	 ����� ���
���
�	���	��	�	��
���� �
���
��
��� ����
�
4�
���5������1��
������
�
�
�	��	�	�������
���	��1� ���
���
3���	�	�	��������� 	�	���	
����
	#�
��	
��
��	� �1
���� ��
�����	����=	�*������
��� 
�A�	�������
����3����
����-�I�
3�
�
��	�
�
�����	����	����
�	�	����������*�	��
������ 
�����	�3�
	�	�
���������
�����
���
����
�
���	��
3�	�	� ����=	�3�	���


���
������
�������� 
�	��%&I�
3���	��
������
��
	�	�
�� �
��
��	�	����
���
�����
���	��
3�	�	� ��3
���
��	�
�
�	 �	� ����	��.�	���


���� 	�	������
�1��
������������1�	����
�������
�	����	��
�������
 ���1����������	�	#�	���
��
3�C�	� =���� �
��
���� 	�	��������	��������
�	����	����	�	�������� 
�	��9	
�!�
���3�	���


�����
��	��	
�3
��
3�		"���
�������
����������	����	�	�����
���
1�	��� ����������������
���������	���� �
3���	��


�
�����	�	�����
��	������	����
���	�	����
��	����
�
:�
 ��+���

��	
�3�
�����	��
�=������	�����1	�����1 ������	�3
����	�	����
���
�����
���	��
3�
	�	� ��1
���3
���

=�� �����	�������� ���� �1����
� �3
������	��	���� ��/
�	�	�+�	�	����
� ��
1�
 ����������
� �����
������4�
���5���
����������1 	�	3���+����
�������
3���	�
� 	��	��+������
��	�	#�	���
��
��,;��������������	
�	������;;&+���	 ��
��
� 	��
�	����
����
�	��
�����
���
�	��
�����
� ����������
��	�����9�� ���
������=�
3� ��
	�����
�� ��
���
����� 	G���������
��	�������� ���1	���	��
������
�������
�
:�
 ���������1������	�3
��
��	���
���	��
3�	�	� ��� �
����	�����	�����

=�� ���
������	���� �
�

=�� ���	�������)�����
��	
��	����	�3���������1�� 
	��
3�1���� �3�	���


���
G
���	
��	����	�
���	���	���
���
��	���� �3�	���


��0

=�� ������1� 
 �������	�
�
3�3�	���


��� ��3��������
�	
��	����	���
����
3���
=	���
��)0J��!�������	��
3 ����
���	�	��
�1����
�"�������1
����33	���
��	��	�����
3��	
��	���
�	��
���	��

=�� �3��	���
� ��	���	�
3�1�
 ���������1	�	3������	33	���
��
��	��	�����������+�����������������	��
�	����
����� 
�	���
�
*�	��	������ ���$�	�
1�������
� 	��	
����
 	�
��	33 ��	���3�
����	�1�
 ���
� 	��	��������
�	���

� �����3	�����9	����
������	
��	���	���	�
3���	��� ���3	�����9	�������	������	����	����	�
��	�	���� ��������	�����
�� ����
�����
	
����
����3 ��	����	��
���		������
� �
��
����	��
�
���	���*�����	�������������
�	
������ ��
�
���
�� �1	����	�
3�1	��	�������	����� 	�	���!�	���
��	��+�	���"��:	��
	�+���	�����������
��
3�1�
 ���
 � 	��	�����
��
	��	���
��	�����
����
�	���
�
�������
��	����������	��	���� ����
3��������=	�1�
 ���
� 	��	���
��������
���
�����	���
�
*	����������4�
���5������
���
	��1�	��
�	������3
�� 1�
 ��������	��	��	�����	������ ��+�(�������
1���
�� ����	��������	�������1�	�����
�������	�+��= ���	
���
����=���	
���1
�����������1�	+����	��
�=�
�
�
�� ����	���33���	�������� 	+�	����/
�	�	�+���	� 	���	����
��	 ����	�3���
���
3���������	��
��
����	�
3��


�3�	����������F
�����
�	�����	�������� 	�3������������	��
�=����
3�	��3�		$�
���� �
��
�����
��	���
�
�+�
�� ��
�3		
���	�
� 	��	�������
� �1	�������1�	���	�	��������		
	
�!��
�	��
�



� � �

��	�
� 	��	�"�����	� 
�	���	����
����	����	���1� �
 �����	��	�������	���
��
�1	�=	�������
�	�

��
����
	���	������ 	��
�
4�=	���	+���	�3�����������
�	�
�
�����
�	������
3�1 �
 ���
� 	��	��������
�
	
�1����	��
������	�
3�
��	�
��	���
���	��
3�	�	� �������������1�
 ����		
� ��
��
��	�	��'�����	�����
3���	��
������	�
��
���	��� �����	�	������	��!��1	�����3��	���� ���	 ��	������ �)55��
����
�	��	#�	��"���	�)��	�����
5��	�
3�5	�����!)55"�3
����	�����������
��
3�1�
 �� �
� 	��	���1��3���	���
��	�
�
�����������
���
�������	���	 ����	���	�	�3�	���


����1	�� ���1���� ��	
�1��1�
 ����)����	����	�
3������
������
�

=�� �3�	�+���	�������	�����
�	������	���1�	�=��0 
��	(�	����+���	��
�$�
�	�����1	�	3����
3�
1�
 ����		
��
�1	����	��	
��
��
�����	�3���	���
��	 �
�
���
���������1�
 ���
� 	��	����
�
*�	��
�	���	���
3���	��	��	����
��
	��
	
+�1��	
��� 
����	��
�����	�	#�	��	��	��
1����	
����
�	������
�A�	����������1�
 ��+��
�����
���1�
 ���1� ���=�� �3��
��������1�	�3
��	#�����
�����
��	�	���
��
�����	������	��������
��
�� �3��
��3
�� �	����
 ��������:�� ��
	��+�0��1

�����
�
4�
���5��.	���1���������
�	���	�	������	
�
������4� 
���5���������
�	
����	���������
�	������3
��
1�
 �����
�������	���������
�
����3
����:�
 ������
 ����
 ����!:��"�����
	�	�
�	
��*�	� 
����
��
�
1F	����	��3
����	�:�������1	�����	
��
�1	2�
�

�.�
���# 2�
*
�����
�	���	����	���


����
�(�������
3���3	�
3�� �����3�����	�+��	����
��
�	�+���
�
�	
��	���	��������
3�1�
������	�
���	�
	��	��
����� 4�
���5����
� ��	#��
���� ���	�
���=	����
��
�$���=	��1	�	3����
3�

�	�����1�
 ���
 � 	��	����
�
�.�
�/
;�%� 2�
*
�	���1��������	��	��
3�1�
 ������
����������	���
 �3
�����	�1�����
3���3����	���� 	������	�
1�
 �����
 ��������������	���1��������
��	��������� ��1�	�

�	�����1�
 ����	��
��

�
*�	�:��+���������������	
��
�1	������	
�����
�	��	� 	��	
�
���������
3�A�	�����	�������������+�
��	�	�1�
 ������	#�	��	
��
����	��
�	������6���33�� �	������	��
�=���������	�����������1�	
+�
��33���	������1	��
3�3���	���
��	�
�
��������
	(��� 	�	����� ����
���33���	������	�	���1��
3���	���
��	�
�
�������	��	���
�
 ��$������	�	����� 
��
�	��������
		�	
��	�	�������
�
	���1���������������1�	���
 ����
�������
��	���
�
� �����
 ����������������
�����	�
������
���

��	�����
����������
������������
��
�	����������
� ��
1F	����	�����������1	�
	����1	
����
3
��
��2��
�
$�1;�����
,-
�
�1�����

*
���������	���
���3
������=	�
�
	���
����	�1	�	3�� ����
��
����
3�

�	�����1�
 �����
��
�
��1�����	���	���
 ����
�
'����	���
F	�������	����
����=	�
�
	��J�=�
��	
 	�
 ��1�
 ����	���
�
 ����
�1	�	3��������
���
�
�
��	#���	��+���	���
�
��
��0
��
�	���!�5"������1	� �����	�3
�	3�
���
3���	���
 �����)�������
�
�=�
�����	�	��2��
���
�
�	�1�
 ���������	���
�
 � ���
��
���
�
�	���	���
 �������	�3���
�
'�����
������	�	�	���
3���	���
F	��������1	��
����	 ��� ��	���	��	�������
�	������1	�	3������	��
��	�1	�� �	33	����	����	���	
����
� ������	����5��� ������	����
��
�
	���	����������������
�
	����	���������������	����<�����������������
��1	�� ��
��	������	�	������
���	�3������	���
3���	�
��
F	��+�����������1	�����������������
���������1�� 	���3
�����
��3
����	���$������ �
3�3
��
��� �
����	�����������������	#�	��	
��������	� 	
 ������� ����
�	�
3���	���
 ���������	#���
���
�
��	�	������1	� �	��	��
��
�������	���
����
��	���	� �

���
�
5	 ������
���
��� �
3���	��5������	 �������1	����
� ������
���=	����	������������	33	����	���
�	����� �1	�	3������	����
�
��	�����=	�
�
	����
�
$�1;�����
 -
��������7

*
��
�	����	�3������������	��
�
���
�����
�	����	�� ��
���	
�����
��	����	������������	+��
�
3��������	�	���	�����	����
�

�	�����1�
 ���3
����� ��
�	����������	�	���� �� 	���	�+������
�����������	��������
����	��

�+��
�	����
�
��	��
� ��
����� 	
� �
����
�



� �� �

'���
� ����	���
���	�
1��
��������=	
+���	�.�������  �0
��
�	���
	������������	���	���3�����	�
�
����
F	���3�����	��*�	�.������� �0
��
�	��������� �		�
�����������	�������	���.���	��
0
����1���
��+�0�	
�����
���1��
����
�
)��
�
	���
�	��
��� 	�����������1�	����=	��
���	��1 �
 ����	��
�+���	�3��
�� �3
��1�
 ���
����������
�����
���	����
����	
����1�	���
�=����	� ��	�
����
����
��
��
�	�3�
����	�3���	��
�
��	�
�
����1��
�������1	���
��
	
�3�
��K	�����
3� ��	���
F	��+�����
� ����	���
�����!����������
��3�������	�
3��;;����
"���
���
�	
��	�������1	��	� �	�	
����
� �
�����	���
F	�����
�
��	����
� ��3���	���
��	�
�
�������1	��������3��
��  ���	�1�
 ���
� 	��	���
��������
��
��	��	��	�+��
���3���	���
��	�
�
��������
�����	��� 	�������	����������������
�

��
������� �
��	���	�����
����
�=�3
���������
 ���+��������3
��
 ���������	����
�����
�����	���	
��������=	���
�
�1	����������
���������	��������	�	���	�3	��3���	 ���
��	�
�
����
������33
�
��
����������3
��
��
� 	��	���.
�������	
�������	��+�3�������������1� 
 ����	���
�
 �+�

��
��	#�������4�
���5��)��
�

���
�+����	�	������	������ 	
���	��� ���
��	���� � ����
�������	�����3����	�����	��� ���
��
�		
���
�1	�

�	��
��
	���3����
�
	�	�
���
�	������ ��	
�����
��
	����*�	�
	�	�
��	���
3���	
���
��

�����������=	����	��
�
	�	�
����
������
��1	��1 �	��
�1	�����	�	��	
���������	�����	�������

3���	���
F	�����
���
��
�1	�
	�	�
�	
���������
� � �	�����	���
���$������ ��
�
'���1��
����
����� ��
��;;����
�!�1
����G, �
 �
3���	����	���	����
��"������1	���	
�������

���
�
����
�	��	
��	J�����	����
�1�
 ����	���
�
 ��1���	
 ���� ���	��
��+��������
�
��
�����

�+���
�
�����(��������
���
�����	����	�����������
�����
��� �����3�	����	�
� 	��	�������	�	��	
�3�����
����
������
�
$�1;�����
4-

$��%�
/�����
��5
����

��#�%
��
2���

*
�3��������	���	��
��������
����
��
�����	
�
�	��� �
��
3�77;;�1�
 ���
� 	��	���
�
<��������	���
F	���������
������������
��������
���� ����������1�
 ���
� 	��	������	�3+���=	��
�	����	�
3�����	���
3���	���
F	��������	����1	��
3� 
� 	��	����
�������	
��*�	���
F	���
3��������	���
��������
�����
� ���	���� ��
�
	�	�
� ���
�����
���:�
 ����������
����
� ��
��
��
�� ���	���3
�����
����
�(���������������	�3�� �	�
�=+��	��������������� ���
�	�	�������+�
��	
�����
���1��
������
�����
�
$�1;�����
6-
D/�#��0
����7�1���

*
���#����	���	�	33	����	�	���
3���	����	���	�����
 	�1����	�1�
 ���
��	�����
��
����������
�
����	���
�3�
	��	����

�	�����1�
 ����	���
�
 ��
�
L����������� 	�	��������1	�����������������
������� ��	������ ��������	��	���
�
 ���
�=��
�	���1���3�
����	��	���1	 ����� ��
���
��
	���	�1	� ��	#����	���
�	��
��� 	���	�����=	�
3���	�
�	���
�
 ���)����������
�1	����
�������
� 	����	�L� ���������� 	�	������ 


�����
���1�	����
	���������
���1�	��
�	����	���	���������1������
3�� �	���
F	���1��=		��� ��	
��	J��3����������	�
�	���
�
 ���
�
����� ���	���
F	��+�1����������������
���� �K	����+� ��	�(������� ��
	���	�������1	�	�
���� ����
�
�	�����	���	
��1
���1�
 ��������	�4�
���5��
��	#� ��*�	�	� ��
	���	������������
	���	�=������
��
��	����������	��3�����
�����
������1	�
�����	
�� ����	���
F	���/��
1

=���
�
$�1;�����
8-
�
�����7


*
���
��
	���	��=�����3
��1����	����	
��	��
�����1� 
 ����������
�3
��1�
 �����	����
�1	��1�	��
�

�	���	���	���
� 	��	���	33	����	���
�
'����	���
F	�������	����	�	������1	����		
�3
����
	 ���	�
�����

���
�����
��	��������������� �
���������	�	���� �� 	���	�+����33���
�
��	�����=	�
 �
	����*�	�	#����������� ��		
����
���	�
1	�����������������
�
	���	�������������� ������1	� �
	���3�	
������*������ ��		
��'���������
�1	�
�
�
���	
�	����������	�3������	���
3���	���
F	����
�
83���������������
�����	��
���	���
F	��������	�1�
 �����	��������� ������	��������
���
�	���
4	��
����	���	
�3�
��
��	����
F	�������4�
���5���
� ��������	��
	���	��� ��
��	�
�
��	�	��
������� +��������1	�
�33�������
����
��	��
�	������ ������ ����	�����	����	���	��3���������� 	�	
���



� ��� �

�
$�1;�����
"-
�<���%���

*
���
��
	���	���3
�����
���
����
��1�
 �����	����
 �	33	����	���	#��
���������	�1	�	3����
3�1�
 ���


*�	��#�	���
���
��
�	��������
���	�����	���	��	���� ��
3��	�	������
�1�
 �����	�����
�:�
 ���
�������
������3��������	���	�
	�	�
��	���
3�
	�
��� ����
����
�����
���������	���)�����������
��	��������	���
���
���#������ ���	�1	�	3����
3�1�
  ���1	�
�
���	�1��	�1	�	3���
3����� � ���3
��
�

=�� ����������������	���
�������1	����
��
������ ���������1�
 �������1	�	3���	��	�����	����
�
���
�	� 	�	����
����������	���'���������
F	������
� ��������
�+��
������	���
�������1	����
��
���	�
��
�	����	�
3��������������
����	������3	������	��� �
�
8�	�
3���	�=	�����	����
3��������
F	������	���1���� �� ��
�	�1�
 ���
	�
�������
�����	���)
	����+�
��	�	����	���
��
���
����	��
�	������F�������
�=�� �1�
 ���
� 	��	�+�1����
��
����
�

	�
������	���	���	�
3��������	��
��	�
�
���������	 ��!	� ����
�	+��� ���� +����	���	���� "+�
 


����������	+�������	��
��	���
���)�����	#�	��	
 ������-;�
��&;����	�������1	�
	�	�
�	
+���������
�	������
��,����	�	�������� 	��
��	������	���#����� ���1	��
3��
�	������
��	����


$�1;�����
>-
��%���/�����#
�/;;�
�

*
���#����	���	��1������
3�=	��1�
 ����	���	
������ ����
����
�1	��1�	��
���
��
	���	��	����	����
�
����
����	(���	
�1����	�1�
 ����	��
���
�3��������	 ����	����
�

�	�����1�
 �����
���	�

	�	�
��	���
3�(�������1�
 �����

�����
�
)���

���
���
�����
���� �:�
 �������+�������
����� �3�����
��
3���	���
F	�������
�����
���
1�
 ����	���	
����������
�������������	�)���	�	����  �� 	������
���	�:�
 ���'
���
���:
��
���
*�	��
���
���1
��
������1
�����
��
	���
��	�	��	��� ��
����*�	��
���
���1
��
������1	����
���
�����������
3���	���
F	������� 	�	�����
������� 	(���	���
F	�������
�����
�	#�	����	��
�
3�����
���'������
�����	�	����	��
���
���1
��
����� ��
������
3�������	�������
��	�����	�����
���=	�
�
	��+�

�
�����
��	��������	#�	������
�
$�1;�����
@-

������
��7
��5
�2�#/�����

*
��
	���3����
F	�����
 �	�����
��������
�����=	�
� 
	��G
��	�����	�������
�
	���
�3��������	�
=�
��	
 	������3	��
�
�
���
��� ������3
����
�����		��������	��2��
���
�� � ���
���������
��
3���
F	���
����	�	�����
�+�L�������0
���
��
3�
� 	��	���
����� ���
����
������	����	���
�)������
����	���
��
�5	�	������*��������������
	�	���1������ �����
F 	���1��	���	+�
�����
��	���
����������	����������
�������:�
 �����	������	��+��
��������
����
������	� ���	��	�
�
�+��
�����
��
3��	��������
�
�	�
�
�� �
3���������	������	��$��������	�
���+�)�� ����'��	���	������
�
��	��	#�	�����
�
���
��� �
�����	���	�����������	����
�
$�1;�����
B-
��%��
�.
��5
��2�#�;1���


*
�����	��	�=�
��	
 	��1
���

�	�����1�
 �������	�� �
���#����	�	33	����	�	��+�(���������
�
�	����	�
	���	���
3���	�1�
 �����
 ����
�
*�	�5	�	�������
��	�	�
��	����
��
�	��������
�	���� ���	
��������	��#�	���
����
���	�*������ �
�
��
�	�����)��������
�
���������	�	�������	��2��	� 	��������
���	��
�������
�����	��	���
�
 ��
3
����	�4�
���5��
��	#����
��	�	������������������� �	�	#��
�����
��
3�1�
 ���1	�	3������
�
$�1;�����
,!-
�
�:���
����7�1���


*
�����
�����
��

�
����	���	���������	��
����� ��� 	�
	�	�
��	���
3����
��	�����������1�	�
1�
 ����	��
��
�
*�	��	�����	���
3�4��	��
�=���
�.���	��	��!�4."�
3� ��	����������
3�' ��������	���
�.
�	����������
1	���	�	#	����� ������	���*�	���
�	
��	��3
����	�
� 	����
��
3���	���
F	���
33��	������1	�
�����	
�
�����	���
F	���/��
1

=��'���
�	����
����������=	�� ���	����� �������
�
���	������4�
���5������
��
���A�4�
���5����	����
��	 �����
���������
�
���	 ��������	��	(���	�	����
3���A���
�
3�


�
����
�



� ���� �

*�	�3����������	�
���	���	(���	
�3
��������	��3���� ���	�	�����
��
3���	���
�
�	
�1�
 ������
��
��
 ������
�����
�M�,+;-7+��-��
���
	��� ������	�� 	�
� 	��	����9	�
3�7� , ��83��������
����
�
�	�M��+-�;+%7@������
�1	�3�����	
�1����	�3���	��� 
��	�
�
��3�
����	���
����	������
G
��
���
� ��1��=��
�������)������	(�	��	
��
�3��
���	�� 	(���	
�	#�	��	��3
����
 ����
���� 	�	���!M�--%+,-&"���
���1��
��!M�77;+;;;"��
�� ���
	����	�'����:�
 �����
 �������A����
�	(�	��	
��
���
��
	��	�����������������	��
����
�� ���
���
3�M�-@&+%;������	��'.G�4.������
�
����1��	�M�-;+;;;�!����������=��
"������	�3
���
3 ���
 ����
33��	����
��

���
�+����	�+�
	�	��������+���
��	����
3��
���������
�+�	����



� �#�

�

��
��01%
��5
���
�2������%

�
�

':�� '����:�
 �����
 ����
'�:� ' ��������	���
�
��
��:��=�
��
�� '�
� ���
��	���
'5)� '���	�5	������
������	��	��
:':� :�
 ���'
���
���:
��
�
:8�� :�
�
 �����8#� 	���	���
�
:8L� :����
3�L�������	��
:��� :�
 ������
����
 ����
:��8� :�
 ������
����
 ����833��	�
08�� 0�	������8#� 	���	���
�
084�� 0��
����81��������	�4�� ����	��	�
0**�� 0���
����*����*�����	���������
��	���
��)�� ���	��
���	��	�	����)��	�����
����0

�	����
�+�� �	��	��	����
��
�4.� �	�����	���
3�4��	��
�=���
�.���	��	��
�
4� ��	�������	�
��4�
��
.'8� .


���
�' ��������	�8� ���9���
��
���� ��
����
�	�������

�����
4�
���5� �	
��	J���	�
�������5	��1����
3�4�
��
4�0� 4	�����	�	�
�	
�0
������
4
 $3���	� 4
 �����3���	�
�=�
4�5�� 4�
��	
��	N��5	�
����
�����������
4<�� 4�
�<
�	�N�����
��
�'.� ���������
3�' ��������	���
�.
�	�����
���� ����	�������	�	�
��	����
����
�)O/� ���������
3�)�
��������
�/��
����3��
�
�� �	�
���
���
3���
	�����
�� �
�'.��� ����
����' �������������
�.
�	������#�	���
�� �	����	�
�'.5)� ����
����' �������������
�.
�	�����5	�	�����) �������	�
���� �	����
�
�����	��������
������ ����
������
������
��
�	�������
�����
������� 	 ��
��84� ����
��������	������
3�4�
��
�'.8� ��
��������' �������������
�.
�	�����833��	�
����� �����*��	�
5O�� 5	�	�������
��	�	�
��	���
5�*�� 5	�	��1�	���	� ��*	���
�
 �	��
���� ��������
��	
�������	�����	�
��A� ��A��	��	����
���	�	�
��	���8� �������
��
�*�'� ���	��	�*	���
�
 ����
������
��	�����' 	����
*5)� *	���
�
 ��5	�	�����)�������	�
*��� *
��������	�
	
��
��
��
����� ����	
�����
����	�	�
��	�����
 ����
�C8� ��	#��

	
�8�
�����	�

�
�<�.��7�

���%
,8
��0
 !!"

������
�����	(������;+�;;�B���
�����
�	(�������+%;;�B���



���7�%
��#��
���
���


�
���
����2��0
�#��


����#
�
���
5���5
 6F,,F !!"
B-8"
��


��7�
 , 



�

,  ���
�5/�����
��5
���C7
�/�5

,&,  ���
���-
�.�
$�/��
0


4�
��	
��	��	�
�������5	��1����!4�
���5"������� 	��� ����������
��
������
��+����
�
�=	
�
�
������1
�
	�	
�1��0����+�A�	����+��������+�*����� �
���
�0��1

����4�
���5��
�	������
��	��
3��,7+@;;��(���	�=��
�	��	���)�����	���	���
� 	�������+�;;�=��3�
���
�����
��
������
�
�1
����;;��
�-;;�=��3�
��	�����
��	����*�	��	=
� �5 ��	��������3
�����
���
3���	�1
�
	��
�����*������
���
���������3�
������
� ����	��
����� �3
���1
����+&;;�=���*�	��
�
 ���������
��	

����������
������
����������������	
�3�


���� �����
� ��
�	��	���	��
3���	��	=
� �
5��	����
�������� 	�����1�����	���*�	�������	������ ����������
�������
��

����
���	��������	��
��
�������3�
��'����G�����
��	��	�1	�G8��
1	�+�������� ���	�� 	������������3����
3��+7;;�����
*	��	�����	����	��

�	���
���� ��	�	�1	����
�D������ ���
��� �	������'�������
������
�
4�
���5��������
������
��
3���
��
�&�@������
��!�	� �����;;-"+���������	������	
��������
 �
�������	�
3����I+�
�	�
3���	��� �	�����������'�� ���*�	��
������
��
	����������,��	
��	��	��
�(���	�=��
�	��	����������
�	�
3���	��
�	���������� �'�����*�	��
������
���
�����	��
3����		�
�����	������ �
���2���	�4�
�4
���!�
����
"��������� �
����3
��7@I+���	�4�
�*�	�� �!�
��
�
�������"����
����� �3
����I���
���	�4�
���� �!�� ���
�������"�3
����	��	������ ��;I��
/
�	�	�+���	��
������
�����
��	��	+��
������� �
3�� ���
#����	����,��	������ �
�����'�
��
�
�	�
����	��4�
��	
��	�6������
3���	��
�����N��	���	�6�� 	3����	��
�����������	��%�;��3
��
��� ���	�
���� 	�����	 ��	��*�	��
�����������	�����	��
3���	� �
�����������
	���
�	���+;;;������ 	�����
�-��
�������������7���
����	�+���������	 �
��!A�	�� ���	�0������"���
�����	������	 �
��
!C���
�1
��"�6��		�3� ��	�� � ��
�
*�	�
33��������� �� 	����4�
+����
������� �� 	����� ������������������
�*�����:	3
�	��%�&+�.�	����
������	���	

�������3
�	� ����� �� 	���
=	���:	��		 ���%�&���
��%@%+������4�
����
�	
�
5�������
��
��	���
��	��1�
����� �� 	���'�
� ��
�� 	��4�
+��� ���������
����	��
�����
	��$
��
=	���	�
�
���� �� 	���
�
*�	����
��:�

����+���	�

��������	�� �
��
3�4�
�+� ���3
��
�	
�1������
#����	���7;��	���	���

3���	��
������
�+�	��	���������
� ����
$����	
�4�
 $4
���
����	��
����
�4�
��'����������������
��
	����������	
���
� ������1	��
3����
����� �
���+ �	��	������������	��
�	��	�
�	�������
��	�����

,&  ���
���-
�����1��
	2�
2��3



����	��%@7+�4�
�+�������	������������� 	���
������� ��	� �1
��+�������
�
�	
� ��
����	�
�
����
��1	����9���
�����
� ����	��
$����	
��	����
�
����� 	��������!���"��)��

�� ��
+���	�
 
�	���	��������
�	
������
�����3�
�������
$���	��	  ��	���������	�������������	
�	�
�
���
�
����
�	����=	�$
��	��	
�����	����
�
)��'� �����%%�+���	�����
����'��	�1����

��	
����	� ��
��������
��������3
�����9	
���	�
	���1�����	���
3������=	�$
��	��	
�	�
�
��+� ������ 		
���	��� ���
3�	�	���4�
�����9	���
�
���
��
�	���+���
���
��
	
���
�	���
��3
��3
�	� ����
�
 
�	��������	���	����)�
����
���
3���	��
�	�

�	���
��	������������	�	� 	
�
�	����	������
	��
	� �����
	� �	��	��3�		

���
�����	�+���
��	�

3�	���
��	��+���
���	�
	�	�
��	���
3���3�	
 ��� �� �����	��	��
����
�




������������������������������������������ �
1 Xaisomboun Special Zone has been abolished in January 2006 and this area has been split up into two parts with the 
southern part added to Vientiane Province and the Northern part to Xiengkhuang Province. However, maps, statistics, 
etc. have not yet been altered so the “old” division of 16 Provinces, 1 City Region and 1 Special Zone is in this report still 
adhered to. 
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 Lao PDR has 47 poor 
districts (red) with priority 
under the Poverty Reduction 
Program. In addition there are 
25 districts identified as poor 
(orange) and the remaining 
70 districts not identified as 
poor districts (green).  
Source: Poverty Statistics 
Reports  2003 
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2 Out of the 10 digesters funded by CTTE, studied by the SNV staff, 9 are no longer operational while the single plant (12 
m3 at the Technology Research Centre of TRI/STEA) which still operates is seriously underfed (probably only 5% of the 
prescribed feeding).  
3 There may be other reasons as well why in the rainy season gas output is reduced. 
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Influence of Fuel wood price on IRR
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Influence of Charcoal price on IRR
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Influence of Interest Rate on IRR
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Influence of Loan Repayment in Years
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Livestock and 

Fisheries 

Biogas pilot program 
Project Advisor and Manager 

Biogas Advisory Board  
MOFA, MAF, MEM, LWU, STEA, NUOL, APB, etc. 

Administrative 
Section 

Promotion, Extension and 
Training Section 

Technical 
Section 

By-Product 
Section and R&D  

Credit, Subsidy and 
Quality Management 

SNV - Asia Biogas Program 

Banks, Micro-credit 
organizations, Village saving 

groups, etc. 

Biogas Users:  
Pig Farmers, Cattle Farmers, 

Cassava processors, etc. 
 

Manufacturing companies:  
Digesters, Gas-appliances, etc. 
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 Project Description Key Indicators: Year 1 Pilot Key Indicators: Year 2-4 Pilot Means of Verification Assumptions/Risks 
 Goal 

To improve the livelihoods and 
quality of life of rural farmer 
households, and reduce the impact 
of biomass resource depletion in 
Lao PDR through exploiting the 
market and non-market benefits of 
domestic biogas 

·  100 new biogas digesters built in 
Vientiane Province by end of year 1 

·  90% of new biogas digesters 
connected to indoor cooking 
facilities by end of yr 1 

·  20% of new biogas digesters have 
domestic toilets attached by end of 
project 

·  40% of new biogas household have 
a slurry pit by end of yr 1 

·  40% of households with biogas use 
biogas slurry by end of yr 2 

·  6600 new biogas digesters built by 
end of year 4 

·  90% of new biogas digesters 
connected to indoor cooking 
facilities by end of project 

·  40% of new biogas digesters have 
domestic toilets attached by end of 
project 

·  40% of new biogas household have 
a slurry pit by end of project 

·  60% of households with biogas use 
biogas slurry by end of project 

 

·  Project Reports 
·  Monitoring Reports 
·  Construction Records 

·  Lao PDR Government 
continues to support biogas at 
the policy level 

·  The results of Year 1 indicate 
that the project is feasible and 
that it should continue 

 Project Purpose 
To establish a series of pilot 
activities to form the basis of a 
future large scale program that will 
establish a commercially viable 
domestic biogas sector 

·  At least 2-3 private sector biogas 
construction companies are 
established or identified by the end 
of yr 1 

·  At least 1 Village  in each District 
has new  biogas digesters by end of 
yr 1 

·  At least 8 Villages in 4 Districts 
have access to biogas construction 
companies and/or skilled teams of 
masons by end of yr 1 

·  At least 1 potential credit provider 
that can finance biogas is identified 
in each District 

 

·  At least2- 3 private sector biogas 
construction companies are 
established by the end of project 

·  At least 8 Villages  in 4 Districts 
have new biogas digesters by end 
of project 

·  At least 12 Villages in 4 Districts 
have access to biogas construction 
companies and/or skilled teams of 
masons by end of project 

·  At least 50% of all digester owners 
have access to credit that can be 
used to finance biogas 

·  Project Reports 
·  Monitoring Reports 
·  Construction Records 

·  Farmer households do not 
begin to show a wholesale 
preference for other 
technologies or a wholesale 
mistrust for biogas 

·  Labour and material costs do 
not rise dramatically 

·  Masons and Renewable 
Energy Technology enterprises 
are interested in diversifying 
their businesses 

1 Component 1: Promotion and 
Marketing 
Objective 
To stimulate and inform 
stakeholders on the benefits and 
costs of domestic biogas and to 
publicise the program 

·  Promotional material distributed to 
all biogas target areas by end of yr 
1 

·  70% of biogas users accurately 
report the (financial and non 
financial) costs and benefits of 
domestic biogas in the User Survey 
at the end of yr 1 

·  Promotional material distributed to 
all biogas target areas annually 

·  90% of biogas users accurately 
report the (financial and non 
financial) costs and benefits of 
domestic biogas in the User Survey 
annually 

·  Project Reports 
·  Biogas User Surveys 
·  Monitoring Reports 

·  Promotional material is officially 
approved 

 Outputs     
1.1 Promotional material developed, 

reproduced and distributed to target 
districts 

·  Promotional material distributed to 
all target districts by the end of yr 1 

·  Promotional material distributed to 
all biogas target districts annually 

·  Project Reports 
 

 

1.2 Print, radio and (where appropriate) 
television media coverage regularly 
initiated and supported 

·  Print, radio and (where appropriate) 
television coverage reported for all 
target districts by the end of yr 1 

·  Print, radio and (where appropriate) 
television coverage reported for all 
target districts annually 

·  Project Reports 
·  Publication Lists 

·  Research indicates that print, 
radio and television are 
effective and cost effective 
media 
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 Project Description Key Indicators: Year 1 Pilot Key Indicators: Year 2-4 Pilot Means of Verification Assumptions/Risks 
1.3 Other promotional activities initiated 

and supported as appropriate, 
including encouraging word-of-
mouth promotion and trade fair 
displays 

·  Other promotional activities 
reported for all target districts by the 
end of yr 1 

·  Other promotional activities 
reported for all target districts 
annually 

·  Project Reports 
·  ‘Traffic’ reports at trade 

fair stalls 
·  Customer feedback 

surveys at trade fair 
stalls 

·  User Survey 

·  Opportunities for other types of 
promotion arise within short 
project time frame 

1.4 Special promotional activities 
developed to target women who 
may not be reached by other PR 
activities 

·  All women respondents to Biogas 
User Survey report having been 
exposed to PR products at the end 
of yr 1 

·  All women respondents to Biogas 
User Survey report having been 
exposed to PR products annually 

·  Project Reports 
·  PR materials 
·  Biogas User Survey 

 

2 Component 2: Financing 
Objective 
To lower the financial threshold and 
improve access to credit and 
repayment assistance, to facilitate 
easier access to domestic biogas 
for all potential clients, with 
particular emphasis on the poor, 
women and other disadvantaged 
groups 

·  At least 1 potential popularly 
accessible credit facility that 
provides sufficient funds for biogas 
construction is identified in every 
target village by the end of yr 1 

·  Information is collected about the 
financial and poverty situation for 
100% of digester owners by the end 
of yr 1 

 

·  At least 1 popularly accessible 
credit facility that provides sufficient 
funds for biogas construction is 
available in every target village by 
the end of the project 

·  The majority of new biogas digester 
owners who apply for credit are 
approved 

·  Project Reports 
·  Credit records 
·  Construction records 
·  User Surveys 

·  Financial institutions are willing 
to negotiate flexible credit 
products 

·  Special effort is made to 
officially include the poor, 
women and other 
disadvantaged groups 

 Outputs     
2.1 Research conducted to identify 

financial requirements of 
prospective biogas users and to 
identify potential providers 

·  At least 1 potential popularly 
accessible credit facility that 
provides sufficient funds for biogas 
construction is identified in every 
target village by the end of yr 1 

·  Information is collected about 
financial and poverty situation for 
100% of digester owners by the end 
of yr 1 

·  Information is collected about the 
financial and poverty situation for 
100% of digester owners on 
commissioning of digesters 

·  At least 1 survey is conducted that 
investigates people who could not 
access sufficient credit in years 2 - 
4 

·  Research Reports 
·  Project Reports 

 

2.2 Eligibility criteria for subsidy and 
credit products are established with 
special attention paid to providing 
access to the poor and other 
disadvantaged groups 

·  N/A ·  100% of poor or disadvantaged 
(including women) applicants are 
eligible for some form of financial 
assistance during the establishment 
of their biogas digesters 

·  100% of total approved applicants 
are eligible for some form of 
financial assistance during the 
establishment of digesters 

·  Project Reports 
·  Credit records 
·  Construction records 
·  User Surveys 
 
 
 

 

2.3 All prospective biogas users who 
are eligible for subsidy 
arrangements are registered before 
they commence construction 
activities 

·  N/A ·  100% of prospective biogas users 
who are eligible for subsidy 
arrangements are registered before 
they commence construction 

·  Project Reports 
·  Credit records 
·  Construction records 
·  User Surveys 

·  Information dissemination 
activities achieve maximum 
penetration 

2.4 Subsidies are made available to all 
eligible prospective biogas users 

·  N/A ·  100% of all eligible prospective 
biogas users are given access to 
subsidies 

·  Project Reports 
·  Credit records 
·  Construction records 
·  User Surveys 
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 Project Description Key Indicators: Year 1 Pilot Key Indicators: Year 2-4 Pilot Means of Verification Assumptions/Risks 
2.5 Targeted biogas credit 

arrangements identified and 
facilitated for all eligible prospective 
biogas users with a special 
emphasis on products for poor and 
disadvantaged groups 

·  N/A ·  100% of poor or disadvantaged 
(including women) applicants are 
eligible for credit during the 
establishment of their digesters 

·  70% of total applicants are eligible 
for project credit products during 
the establishment of their digesters 

·  Project Reports 
·  Credit records 
·  Construction records 
·  User Surveys 
 

 

2.6 Subsidies and other financing 
mechanisms fairly and effectively 
managed 

·  N/A ·  Guidelines for subsidy allocation 
and distribution are reviewed and 
updated annually 

·  Less than 5% of subsidy recipients 
lodge formal complaints 

·  Audit reports state that  subsidies 
and other financing mechanisms 
are fairly and effectively managed 

·  Project Reports 
·  User Surveys 
·  Audit Reports 

·  Subsidy recipients lodge formal 
complaints when there is an 
issue 

·  Issues are properly recorded by 
Pilot Project 

3 Component 3:  Construction and 
After Sales Service 
Objective 
To facilitate the construction and 
continued operation of 6600 biogas 
digesters  

·  At least 100 new digesters are 
constructed in the target districts by 
end of yr 1 

·  After sales service is available to 
100% of new biogas owners 

·  At least 6600 new digesters are 
constructed in the target districts by 
the end of project 

·  After sales service is available to 
100% of new biogas owners 

·  Project Reports 
·  Construction Records 
·  User Surveys 

 

 Outputs     
3.1 At least 1 company providing biogas 

installation, after sales service and 
other technical services is 
established in pilot target area 

·  At least 1 company is regularly 
providing biogas services in the 
pilot target area by the end of yr 1 

·  At least 1 company is regularly 
providing biogas services in the 
pilot target area by the end of the 
project 

·  Project Reports  

3.2 At least 6600 new digesters are 
constructed by the end of the 
project 

·  At least 100 new digesters are 
constructed in the target districts by 
end of yr 1 

·  At least 6500 new digesters are 
constructed nationwide during the 
project life 

·  Project Reports 
·  Construction Records 

 

3.3 90% of all digesters receive an 
annual check-up in their first two 
years 

·  90% of all digesters receive an 
annual check-up in their first two 
years 

·  100% of all digesters receive at 
least one follow-up check-up 

·  100% of biogas households have 
access to after sales service 

·  90% of all digesters receive an 
annual check-up in their first two 
years 

·  100% of all digesters receive at 
least one follow-up check-up 

·  100% of biogas households have 
access to after sales service 

·  Project Reports 
·  Construction Records 
·  User Surveys 

 

3.4 After sales service is provided to 
biogas owners to a level to which 
they are satisfied 

·  90% of service requests are 
responded to within 7 days 

·  90% of biogas owners express 
satisfaction with after sales service 
during biogas user survey 

·  90% of biogas owners express 
satisfaction with after sales service 
when responding to biogas user 
survey 

·  Project Reports 
·  Biogas User Surveys 

 

4 Component 4: Quality 
Management 
Objective 
To maximise the effectiveness of 
the investment made by the biogas 
owners and to maintain consumer 
confidence in domestic biogas 
technology 

·  Quality Management guidelines are 
established by the end of yr 1 

·  90% of all tested biogas digesters 
pass QA testing at time of testing 

·  90% of all tested after sales service 
providers pass QA testing at time of 
testing 

·  90% of all tested biogas digesters 
pass quality assurance testing at 
time of testing 

·  90% of all tested after sales service 
providers pass quality assurance 
testing at time of testing 

·  Monitoring records 
·  User Surveys 

 



���7�%
��#��
���
���


�
���
����2��0
�#��


����#
�
���
5���5
 6F,,F !!"
B-8"
��


��7�
 66 



 Project Description Key Indicators: Year 1 Pilot Key Indicators: Year 2-4 Pilot Means of Verification Assumptions/Risks 
 Outputs     
4.1 Construction (including materials) 

and maintenance of domestic 
biogas digesters quality guidelines8 
are developed and accepted 

·  Construction and maintenance of 
domestic biogas digesters quality 
guidelines are developed and 
accepted by end of yr 1 

·  Construction and maintenance of 
domestic biogas digesters quality 
guidelines are reviewed annually 

·  Monitoring records 
·  User Surveys 
·  Construction records 

 

4.2 100 new biogas digesters are 
commissioned tested and accepted 

·  100 new biogas digesters are 
commissioned, accepted by the end 
of the project 

·  6600 new biogas digesters are 
commissioned, accepted by the end 
of the project 

·  Monitoring records 
·  User Surveys 
·  Construction records 

 

4.3 Random quality checks control 
conducted on commissioned biogas 
digesters 

·  N/A ·  5% of all new domestic biogas 
digesters are given random quality 
control checks by the end of the 
project by Pilot Project technicians 

·  Monitoring records 
·  User Surveys 
·  Construction records 

 

4.4 90% of quality checked biogas 
digesters pass 

·  90% of all new domestic biogas 
digesters that are given quality 
control checks pass 

·  90% of all new domestic biogas 
digesters that are given random 
quality control checks pass 

·  Monitoring records 
·  User Surveys 
·  Construction records 

 

4.5 Random quality checks are 
conducted on after sales service 

 ·  All after sales service providers are 
given random quality control checks 
after their certification by the end of 
the project 

·  Monitoring records 
·  User Surveys 
·  Construction records 

 

4.6 90% of quality checked after sales 
service pass 

·  N/A ·  All after sales service providers that 
are given random quality control 
checks pass 

·  Monitoring records 
·  User Surveys 
·  Construction records 

 

5 Component 5: Training  
Objective 
To provide the skills for business 
people to run biogas SMEs and for 
biogas users to be able to operate 
their digesters effectively 

·  100% of new biogas users receive 
pre and post construction training 
by the end of yr 1 

·  100% of new biogas users receive 
pre and post construction training 
within 1 month of their digesters 
being commissioned 

·  Training reports 
·  Project reports 
·  User Surveys 

 

 Outputs     
5.1 Training Needs Analysis conducted 

for all stakeholders including 
partners, current and potential 
masons, biogas companies and 
users 

·  Training Needs Analysis conducted 
and report approved during the first 
6 months of the project 

 

·  Ad-hoc Training Needs Analyses’ 
conducted and approved as 
commissioned 

·  Training Needs 
Assessment document 

·  Training reports 
·  Project reports 
·  User Surveys 

 

5.2 Client/partner training developed 
and conducted 

·  All training plans approved and 
implemented 

·  Representatives from all clients and 
partners attend training in year 1 of 
the project 

·  All training plans approved and 
implemented 

·  Representatives from all clients and 
partners attend additional training 
as required 

·  Training reports 
·  Project reports 
·  User Surveys 

 

5.3 Technical training for project staff 
developed and conducted for all 
technical staff 

·  All training plans approved and 
implemented 

·  All technical staff trained in QA 
processes at time of recruitment 

·  All training plans approved and 
implemented 

·  All technical staff trained in QA 
processes at time of recruitment 

·  Training reports 
·  Project reports 
·  User Surveys 
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 Project Description Key Indicators: Year 1 Pilot Key Indicators: Year 2-4 Pilot Means of Verification Assumptions/Risks 
5.4 Skills upgrade for new Biogas 

Masons/installers developed and 
implemented 

·  All training plans approved and 
implemented 

·  100% of masons/installers requiring 
refresher training as identified in the 
Training Needs Analysis receive 
training by the end of yr 1 

·  All training plans approved and 
implemented 

·  100% of new  masons/installers 
requiring refresher training receive 
training by the end of the project 

·  Training reports 
·  Project reports 
·  User Surveys 

 

5.5 Biogas User training for men and 
women developed and implemented 
for all new biogas users 

·  All training plans approved and 
implemented 

·  100% of new biogas users 
(including women) receive training 
during construction and 
immediately afterwards 

·  All training plans approved and 
implemented 

·  100% of new biogas users 
(including women) receive training 
during construction and 
immediately afterwards 

·  Training reports 
·  Project reports 
·  User Surveys 

 

5.6 Other appropriate training 
developed and implemented where 
needed 

·  All ad-hoc training conducted as per 
requirements in the Training Needs 
Analysis in a timely fashion, by the 
end of yr 1 

·  All ad-hoc training conducted as per 
requirements in the TNA in a timely 
fashion, by the end of the project 

·  Training reports 
·  Project reports 
·  User Surveys 

 

5.7 Establish relationships with  
technical and higher education 
institutions to provide training and to 
include biogas in their curriculum 
and research portfolios 

·  At least 1 partner is identified by 
end of yr 1 

·  At least one partnership is 
established and active 

 

·  Project reports  

6 Component 6: Extension 
Objective: 
To provide the information to allow 
biogas users to effectively exploit all 
the benefits of biogas 

·  Extension partners identified by end 
of yr 1 

·  Extension provided to all biogas 
users on effective use of biogas 
slurry by the end of project 

  

 Output     
 Extension requirements identified 

and at least one partnership for 
extension delivery formed 

·  Extension partners identified by end 
of yr 1 

·  Extension partners active by the 
end of yr 2 

·    

6.1 Proper extension material is 
available to farmer households and 
biogas users  

·  Extension material developed and 
approved  by the end of year 1 

·  Extension material reviewed and 
updated annually 

·  Training reports 
·  Project reports 
·  User Surveys 

 

6.2 Farmer households receive direct 
support from extension workers 

·  N/A ·  100% of new biogas users receive 
at least one visit from extension 
workers within 6 months of the 
commissioning of their new biogas 
digesters 

·  70% of new biogas users receive 
multiple visits from extension 
workers over the duration of the 
project 

·  Proper use of slurry covered in 
training programs 

·  Project reports 
·  Training reports 
 

 

6.3 Visits to demonstration sites 
supported 

·  At least 1 biogas user in each 
village reports in each Biogas User 
Survey being visited by people 
interested in establishing biogas 

·  At least 1 biogas user in each 
village reports in each Biogas User 
Survey being visited by people 
interested in establishing biogas  

 

·  Project reports 
·  Biogas User Surveys 

·  The value of digesters as 
demonstration sites is 
recognised and people request 
to view them 
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 Project Description Key Indicators: Year 1 Pilot Key Indicators: Year 2-4 Pilot Means of Verification Assumptions/Risks 
7 Component 7: Institutional 

Support 
Objective 
To maximise the ability of key 
biogas related institutions to be able 
to provide the services and support 
required by the biogas sector to 
facilitate access to domestic biogas 
and the development of quality 
biogas products 

·  Key external biogas stakeholders 
report receiving support when 
requested 

·  A National Advisory Board is 
established by the end of yr 2 

·  Key external biogas stakeholders 
report receiving support when 
requested 

·  Project reports  

 Outputs     
7.1 A national biogas advisory board 

established 
·  N/A ·  One national advisory board is 

established by end of yr 2 
·  Project Reports  

7.2 Provision of technical support to 
private enterprise involved in biogas 

·  All potential biogas suppliers 
receive technical support when they 
request it 

·  All potential biogas suppliers 
receive technical support when they 
request it 

·  Project Reports  

7.3 Provision of ad hoc support to 
external institutions and individuals 
who require it for the purposes of  
implementing biogas 

·  All external parties who approach 
the project receive a response 

·  Site visits and other support is 
provided to external institutions who 
may benefit from it 

·  All external parties who approach 
the project receive a response 

·  Site visits and other support is 
provided to external institutions who 
may benefit from it 

·  Project Reports ·  The project isn’t overwhelmed 
with requests that take time 
away from core functions 

·  There is mutual benefit in 
information sharing and 
possible future partnering 

8 Component 8:  Monitoring and 
Evaluation 
Objective 
To identify project progress and 
impact on stakeholders/other 
aspects in order to facilitate 
knowledge transfer 

·  Yr 1 Annual project monitoring 
report submitted and approved 

·  Monitoring and impact data is 
included in annual reports and ad 
hoc publications 

·  Annual project monitoring reports 
are submitted and approved 

·  Periodic impact assessments are 
submitted and approved 

·  Monitoring and impact data is 
included in annual reports and ad 
hoc publications 

·  Project Reports 
·  Monitoring Reports 
·  Impact Assessment 

reports 

·  Good records are kept 
throughout the project 

·  Good quality baseline data is 
collected 

·  Gender and poverty  
disaggregated data is collected 
and kept 

 Outputs     
8.1 Annual project monitoring reports 

completed and accepted 
·  Project monitoring report approved ·  100% of annual reports are 

approved 
·  Annual reports  

8.2 Periodic assessment  (including 
biogas user surveys) on all 
beneficiaries including the poor, 
women and other disadvantaged 
groups is completed and reports are 
accepted 

·  At least one assessment is 
conducted at the end of the first 
year 

·  Biogas User Surveys contain a 
social analysis 

 

·  At least one assessment is 
conducted during the second phase 
of the project 

·  All impact assessment reports are 
approved 

·  Biogas User Surveys contain a 
social analysis 

·  Impact assessment 
reports 

·  User surveys 
·  Gender surveys 

 

8.3 External surveys, studies and 
evaluations commissioned and 
completed 

·  Ad hoc surveys, studies and 
evaluations are approved 

·  Ad hoc surveys, studies and 
evaluations are approved 

·  Project reports 
·  Study and evaluation 

reports 

 

8.4 Program improvement is carried out 
based on the information from the 
monitoring reports and impact 
assessments progressively 

·  N/A ·  Program improvement plans are 
developed after all major monitoring 
reports and impact assessments 
are submitted 

·  Implementation of improvement 
plans is included in Annual Plans 
and Reports 

·  Project reports 
·  Program improvement 

plans 
·  Annual plans 
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 Project Description Key Indicators: Year 1 Pilot Key Indicators: Year 2-4 Pilot Means of Verification Assumptions/Risks 
9 Component 9: Research and 

Development  
Objective 
To increase knowledge about 
domestic biogas issues to maximise 
effectiveness, quality and service 
delivery of the biogas program 

·  Reports and/or publications are 
produced to inform the decision 
about whether to continue on to 
phase 2 by the end of yr 1 

·  Reports and/or publications are 
produced at the completion of all 
research 

·  Examples of how research results 
are implemented in the program are 
contained in Annual Plans and 
Reports 

·  Project reports 
·  Publications/publication

s lists 
·  Annual Plans 

 

 Outputs      
9.1 At least one new biogas digester in 

each village choses as designated 
demonstration site  

·  At least 1 demonstration site is 
identified in each district by the end 
of yr 1 

·  Reports and/or publications are 
produced at the completion of 
research 

·  Project reports 
·  User Surveys 
·  Publications/publication

s lists 

 

9.2 Partnerships established with 
research and higher education 
institutions to conduct biogas 
research 

·  At least 1 partnership is identified 
by the end of yr 1 

·  At least 1 partnership is established 
and active 

·  Project Reports  

9.3 Technical research and design 
conducted 

·  Research is conducted into 
technology and project potential to 
inform the second phase by end of 
yr 1 

·  Comparative research conducted 
on the digester model being trialled 
by the end of the project 

·  At least one appropriate improved 
household scale biogas digester 
designed or identified by the end of 
the project 

·  Improved appropriate household 
level biogas accessories  identified 
and/or designed by end of project 

·  Improved appropriate income 
generation biogas accessories 
identified and/or designed by end of 
project 

·  Project Reports 
·  Research Documents 

·  There is commercial demand 
for improved household and 
income generating technology 

9.4 Research conducted into social 
aspects of biogas use and the 
results disseminated 

·  Research is conducted into user 
needs, user profile, credit products 
and project potential to inform the 
second phase by end of yr 1 

·  Reports and/or publications are 
produced at the completion of 
research 

·  Research conducted into the 
poverty alleviation aspects of 
Biogas and ways to improve access 
to those for whom access is 
currently difficult by end of project 

·  Publications 
·  Project Reports 
·  Publication Lists 
·  Biogas User Survey 

 

10 Component 10: Project 
Management  
Objective 
To support the activities driving the 
development of a commercially 
viable biogas sector 

·  All Annual Plans submitted and 
approved 

·  All regular reports submitted and 
approved 

 

·  All Annual Plans submitted and 
approved 

·  All regular reports submitted and 
approved 

·  All periodic audit reports yield 
positive feedback 

·  Annual Plans 
·  Project reports 
·  Audit reports 

 

 Outputs     
10.1 Project operational documents 

updated and developed 
·  Project Handbook produced during 

first 6 months of project 
·  Project Guidelines produced during 

first 6 months of project 

·  Project operational documents 
reviewed annually 

·  Handbooks 
·  Project Reports 
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 Project Description Key Indicators: Year 1 Pilot Key Indicators: Year 2-4 Pilot Means of Verification Assumptions/Risks 
10.2 Biogas Project Office Established 

and maintained  
·  Biogas Project Office physically 

established and staffed within the 
first 6 months 

·  Procedural and organisational 
reviews conducted and 
implemented Annually 

·  Project Reports 
·  Audit Reports 

 

10.3 Annual Plans submitted and 
accepted 

·  All Annual Plans submitted and 
approved 

·  All Annual Plans submitted and 
approved 

·  Annual Plans  

10.4 Regular Reports submitted and 
accepted 

·  All regular reports submitted and 
approved 

 

·  All regular reports submitted and 
approved 

 

·  Project Reports  

10.5 Workshops conducted ·  All regular reports contain 
information about workshops held 

·  Participant feedback forms yield 
positive feedback after each 
workshop 

·  All regular reports contain 
information about workshops held 

·  Participant feedback forms yield 
positive feedback after each 
workshop 

·  Project Reports 
·  Workshop reports 
·  Participant surveys 

 

10.6 Periodic Audit Reports submitted 
and accepted 

·  Results of audit contained in final 
report 

·  Results of all periodic audits 
contained in periodic reporting 

·  Project reports 
·  Audit reports 

 

10.7 The implementation plan for rollout 
of project activities developed and 
implemented 

·  Implementation plan finalised and 
approved in first 3 months of project 

·  Implementation plan milestones 
met as per schedule 

·  Project Reports 
·  Audit Reports 

 

�
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Province/District 1995 1995 1995 1995 
Code Name Pop. No. HH No. Area Sq. Km. No. of Villages 

  LAO PDR 4,581,258 752,405 236,800 11,640 
100 Vientiane Mun. 528,109 88,863 3,920 486 
101 Chanthabuly 59,621 10,179    
102 Sikhottabong 75,227 12,087   
103 Xaysetha 73,810 12,206   
104 Sisettanak 58,302 9,735   
105 Naxaithong 44,460 7,581   
106 Xaythany 99,473 16,310   
107 Hadxaiphong 65,450 11,885   
108 Sangthong 17,261 2,933   
109 Parkngeum 34,505 5,947   
200 Phongsaly 152,820 24,833 16,270 662 
201 Phongsaly 25,657 4,599   
202 Maykhetpakngeum 22,975 3,663   
203 Khoua 28,231 4,891   
204 Samphanh 25,151 3,890   
205 Boenneua 14,057 2,393   
206 Nhot Ou 24,253 3,269   
207 Bountay 12,496 2,128   
300 Luangnamtha 114,519 20,580 9,325 485 
301 Namtha 35,179 5,648   
302 Sing 22,559 4,393   
303 Long 21,291 4,004   
304 Viengpoukha 14,873 2,786   
305 Nalae 20,617 3,749   
400 Oudomxay 210,820 33,300 15,370 803 
401 Xay 48,191 7,620   
402 La 14,835 2,449   
403 Mnamor 25,468 3,902   
404 Nga 24,352 3,771   
405 Beng 26,974 4,257   
406 Hoon 48,261 7,813   
407 Pakbeng 22,739 3,488   
500 Bokeo 113,493 19,664 6,196 397 
501 Huaixay 43,979 7,656   
502 Tonpheung 19,573 3,623   
503 Meang 7,907 1,427   
504 Pha Oudom 26,410 4,500   
505 Paktha 15,624 2,458   
600 Luangprabang 365,333 59,813 16,875 1222 
601 Luangprabang 63,333 10,558   
602 Xieng Ngeum 34,330 5,667   
603 Nan 28,334 4,693   
604 Park Ou 21,277 3,926   
605 Nambak 47,523 7,556   
606 Ngoi 39,859 6,372   
607 Pak Xeng 26,009 4,254   
608 Phonxay 24,586 3,799   
609 Chomphet 24,893 4,336   
610 Viengkham 38,948 6,207   
611 Phoukoune 16,241 2,445   
700 Huaphan 246,414 36,094 16,500 904 
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701 Xamneua 46,728 6,748   
702 Xiengkhor 75,271 11,061   
703 Viengthong 20,494 3,146   
704 Vienxai 32,823 4,821   
705 Huameaung 23,462 3,459   
706 Xamtay 47,636 6,859   
800 Xayabury 291,705 49,337 16,389 571 
801 Xayaburi 60,471 9,646   
802 Khorp 16,174 2,709   
803 Hongsa 24,713 3,973   
804 Ngeun 12,805 2,028   
805 Xienghone 24,847 4,281   
806 Phiang 40,331 6,531   
807 Paklai 61,633 10,249   
808 Kenethao 32,987 6,454   
809 Botene 17,744 3,466   
900 Xiengkhuang 200,075 29,834 15,880 506 
901 Paek 56,985 8,969   
902 Kham 39,397 5,836   
903 Nonghed 33,333 4,629   
904 Khoune 28,984 4,189   
905 Morkmay 7,810 1,087   
906 Phookood 20,190 3,117   
907 Phaxay 13,376 2,007   

1000 Vientiane Prov. 286,089 47,167 15,927 496 
1001 Phonhong 65,652 11,098   
1002 Thoulakhom 57,063 9,543   
1003 Keo Oudom 19,450 3,206   
1004 Kasy 29,699 4,565   
1005 Vangvieng 44,209 7,127   
1006 Feuang 37,739 5,921   
1007 Xanakham 32,277 5,707   
1100 Borikhamxay 163,847 26,642 14,863 455 
1101 Pakxanh 35,328 5,829   
1102 Thaphabath 20,022 3,460   
1103 Pakkading 29,332 4,984   
1104 Bolikanh 15,035 2,413   
1105 Khamkeuth 47,805 7,423   
1106 Viengthong 16,325 2,533   
1200 Khammuane 273,779 49,837 16,315 874 
1201 Thakhek 68,301 12,288   
1202 Mahaxay 22,878 4,335   
1203 Nongbok 39,184 6,765   
1204 Hinboon 50,867 9,319   
1205 Nhommlath 21,773 4,333   
1206 Bualapha 20,080 3,621   
1207 Nakai 15,668 2,890   
1208 Xebangfay 19,879 3,571   
1209 Xaygouathong 15,149 2,715   
1300 Savannakhet 671,581 106,858 21,774 1560 
1301 Khantabouly 124,427 20,168   
1302 Outhoomphone 69,076 10,786   
1303 Atsaphangthong 48,574 7,680   
1304 Phine 41,071 5,975   
1305 Sepone 35,683 6,397   
1306 Nong 16,770 2,768   
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1307 Thapangthong 24,060 3,356   
1308 Songkhone 81,929 13,256   
1309 Champone 86,612 13,808   
1310 Xonbuly 34,661 5,046   
1311 Xaybuly 42,928 7,114   
1312 Vilabuly 24,624 3,956   
1313 Atsaphone 41,166 6,548   
1400 Saravane 256,550 42,381 10,691 720 
1401 Saravane 65,512 10,167   
1402 Ta Oi 19,901 3,039   
1403 Toomlarn 16,301 1,985   
1404 Lakhonepeng 30,650 5,502   
1405 Vapy 26,805 4,538   
1406 Khongxedone 46,288 8,033   
1407 Lao Ngarm 43,510 7,789   
1408 Samuoi 7,583 1,328   
1500 Sekong 63,836 9,520 7,665 278 
1501 Lamarn 18,028 2,652   
1502 Kaleum 13,562 1,995   
1503 Dakcheung 16,971 2,425   
1504 Thateng 15,275 2,448   
1600 Champasak 500,994 84,230 15,415 896 
1601 Pakse 64,343 10,367   
1602 Sanasomboon 55,347 9,623   
1603 Bachiangsaleumsook 34,249 5,915   
1604 Paksong 44,648 7,509   
1605 Pathoomphone 42,989 7,370   
1606 Phonthong 74,487 12,137   
1607 Champasack 49,455 8,205   
1608 Sukhuma 38,202 6,367   
1609 Moonlapamok 32,322 5,366   
1610 Khongxedone 64,952 11,371   
1700 Attapeu 87,182 15,167 10,320 188 
1701 Xaysetha 25,512 4,347   
1702 Samakkhixay 19,327 3,246   
1703 Sanamxay 19,696 3,524   
1704 Sanxay 12,329 2,273   
1705 Phouvong 10,318 1,777   
1800 Xaysomboon SR 54,112 8,285 7,105 137 
1801 Xaysomboon 11,612 1,772   
1802 Thathom 7,468 1,239   
1803 Hom 6,619 1,137   
1804 Longsan 18,596 2,785   
1805 Phun 9,817 1,352   
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