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ƾƯ�źƄŤƴƯŵŻŚſ��ƱĦǀƀƧř�ƂƷŚƧ�ŦƗŚŝ�ƲŝźƧŶǀƀƧƺƴƯ�ƭřŶƳř�ƶŝ�ƾƳŚſŹ�ŢƟŚŝ�ƹ�ŚƷ�ƾƯ�ƱŶŝ�ƽŚƷ��ƱřŹŚưǀŝ�ƽřźŝ�ƶƧ�ŵƺƃ
ƾƯ�ƥŚƳźƐų�ŹŚǀƀŝ�ƾƀƠƴţ�ƹ�ƾŞƬƣ�ŶƃŚŝ���ŵřźƟř�ƽřźŝ�ŶƃŚŝ�ƾƿǇŚŝ�ŮƐſ�Źŵ�ƲŝźƧŶǀƀƧƺƳƺƯ�ŹŚƄŤƳř�ƶĤƳŚƴģ�żǀƳ�ƮƫŚſ

ƾƯ�źƌƯ�ŶƃŚŝ��ƾƯ�ƾƨƿżǀƟ�ƾƿŚƳřƺţ�ƂƷŚƧ�ƹ�ŵŹŵźſ��Ŷƿŵ�ƂƷŚƧ�ŦƗŚŝ�ŻŚĭ�Ʋƿř�ƂƿřżƟř�ŵƺƃ���
�Żř�żǀƳ�ƂŴŝ�Ʋƿř�Źŵ�ŻŚĭ�Ʋƿř�ŹŚƄŤƳř�ƱřżǀƯ��ƪƤƳ�ƹ�ƪưů�ƂŴŝ�Źŵ�Ţųƺſ�ƝźƈƯ�ƂƿřżƟř�Śŝ�ŜſŚƴŤƯîîèíëì�

�ƩŚſ�Źŵ�Ʋţæèìê�ƶŝ�çåêìîêè�ƩŚſ�Źŵ�Ʋţ�æèíê�ƶƳŚǀƫŚſ�ŶƃŹ�ƎſƺŤƯ� Śŝ�êê�ìƵŶǀſŹ�ŶƇŹŵ�Ţſř�� �ƂŴŝ��ƽŚƷ
ƝźƈƯ� źĮƿŵƽĥźƳř� ƵŶƴƴƧ�� ƩŚſ� Źŵ� ƾƬǀƀƟ� ƽŚƷæèíê��ƵŚĭƹźǀƳ� �ƽŻŹƹŚƄƧ� �ƽŹŚŬţ� ƹ� ƾĮƳŚų� ƂŴŝ� ƪƯŚƃ� �

ŢƘƴƇ�ƹ�ƵŚĮƄƿǇŚěľŚƘưū��æççìèçƵŵźƧ�źƄŤƴƯ�řƺƷ�Źŵ�ƲŝźƧŶǀƀƧƺƳƺƯ�Ʋţ���ƶƧ��ŶƳřë�ê�ŶǀƀƧƺƳƺƯ�ƪƧ�Żř�ŶƇŹŵ�
Ţųƺſ�ơřźŤůř�Żř�ƵŶƃ�ŵřŻō�ƾƯ�ƪǀƨƄţ�řŹ�ŚƷ��ƹ�ŶƴƷŵé�îéŝźƯ�ŶƇŹŵ�Ţſř�Ƶŵƺŝ�ƪƤƳ�ƹ�ƪưů�ƂŴŝ�ƶŝ�ƍƺ���ƲƿřźŝŚƴŝ

�ƽŹƹźƋ�ƱŚƀƳř�ƾŤƯǈſ�Ʃƹř�Ţƿƺƫƹř�ƪǀƫŵ�ƶŝ�ŚƷƹŹŵƺų�Ŷǀƫƺţ�Źŵ�ƾƐǀŰƯ�ŢƀƿŻ�ƽŚƷŵŹřŶƳŚŤſř�ŢƿŚƗŹ�ƶƐŝřŹ�Ʋƿř�Źŵ
ŵƺŝ�ŶƷřƺų�źƿŸěŚƳ�śŚƴŤūř�ƹ� �]é[��ƪĪƃæ�ŶǀƀƧƺƴƯ�ŻŚĭ�ŹŚƄŤƳř� Źŵ�ƾƿŚƸƳ� ƵŶƴƴƧ�ƝźƈƯ�ƞƬŤŴƯ�ƽŚƸƄŴŝ�ƮƸſ�

�ƩŚſ�Źŵ�ƲŝźƧæèíêƾƯ�ƱŚƄƳ�řŹŶƷŵ���
���ȅǃǁȁƢǌǯ

3%
ȅǁƢš�ȁ�ȆĵǻƢƻ

3%

ǲǬǻ�ȁ�ǲŧ
94%��

ƪĪƃÎ���ƩŚſ�Źŵ�ƲŝźƧ�ŶǀƀƧƺƴƯ�ŻŚĭ�ŹŚƄŤƳř�Źŵ�ƾƿŚƸƳ�ƵŶƴƴƧ�ƝźƈƯ�ƞƬŤŴƯ�ƽŚƸƄŴŝ�ƮƸſÎÐÕÒ]é[��
��



�ƪǀƬŰţƵŶƴƿǇō�ŵřƺƯ�ŹŚƄŤƳř��� 

 

è��ƲŝźƧŶǀƀƧř�ƽŵ��
ƽŵŶǀƀƧřŢųƺſ�ơřźŤůř� źŧř� źŝ� ƶƧ�ƲŝźƧ�ƾƯ� źƄŤƴƯ� řƺƷ� Źŵ�ƽŹƺŝźƧƹŹŶǀƷ�ƽŚƷ�ƮƸƯ� Żř� ŵƺƃ�ƽŚƷŻŚĭ�Ʋƿźţ
ƶƳŚŴƬĭ�ƾƯ�ŹŚưƃ�ƶŝ�ƽř�Ư�ƱřżǀƯ�Śŝ�ŜſŚƴŤƯ�ƱŚƸū�ƽŚƷŹƺƄƧ�ƶƧ�ŵƹŹŶƳŹřŵ�ƂƤƳ�Ʊō�Ŷǀƫƺţ�Źŵ�ƽĥźƳř�Ɲźƈ���ŹƺƄƧ

�Żř�Ƃǀŝ�ƾƿŚƸƴţ�ƶŝ�ŚƨƿźƯōççƽŵ�ŶƇŹŵ��ƾƯ�źƄŤƴƯ�źƠƀưţř�Źŵ�řŹ�ƲŝźƧŶǀƀƧř�ŶƴƧ��ƂŴŝ�ƭŚưţ�Źŵ�ŻŚĭ�Ʋƿř�ŹŚƄŤƳř��ƽŚƷ
Ţųƺſ�Żř�ƶƧ�ƽĥźƳř�ƝźƈƯ�ƾƯ�ƵŵŚƠŤſř�ƾƬǀƀƟ�ƽŚƷ�ŵŹřŵ�ŵƺūƹ�ŶƴƴƧ���ƩŚſ�Źŵæèìê�ƶǀƬƧ�Źŵ�Ţųƺſ�ơřźŤůř�Żř�

ƂŴŝ��ŚƷè�çêîţ�ƱƺǀƬǀƯ�ƽŵ�ƲŶǀƀƧř�ƩŚſ�Źŵ�ƶƧ�Ţſř�ƵŶƃ�Ŷǀƫƺţ�ƲŝźƧæèíê�ƶŝ�ƮƣŹ�Ʋƿř�ç�éæè�ƂƿřżƟř�Ʋţ�ƱƺǀƬǀƯ�
Ţſř�ƶŤƟŚƿ� �ƂŴŝ�źƿŚſ��ƽŻŹƹŚƄƧ�ƂŴŝ�żŬŝ�ŶƳŹřŵ�ƲŝźƧ�ŶǀƀƧř�ƽŵ�ŻŚĭ�ŹŚƄŤƳř�Źŵ�ƾƸūƺţ�ƪŝŚƣ�ƮƸſ�ŚƷ��]é[��

ƪĪƃçƽŵ�ŻŚĭ�ŹŚƄŤƳř�Źŵ�ƾƿŚƸƳ�ƵŶƴƴƧ�ƝźƈƯ�ƞƬŤŴƯ�ƽŚƸƄŴŝ�ƮƸſ��ƩŚſ�Źŵ�ƲŝźƧ�ŶǀƀƧæèíêƄƳ�řŹƾƯ�ƱŚŶƷŵ���
��

���ȅǃǁȁƢǌǯ
3%

ǽƢĵǌȇȏƢĢ
3%�ǽƢĴȁŚǻ

27%

ƪǠǼǏ
16%

ȅǁƢš�ȁ�ȆĵǻƢƻ
27%

ǲǬǻ�ȁ�ǲŧ
24%��

ƪĪƃÏ���ŻŚĭ�ŹŚƄŤƳř�Źŵ�ƾƿŚƸƳ�ƵŶƴƴƧ�ƝźƈƯ�ƞƬŤŴƯ�ƽŚƸƄŴŝ�ƮƸſƲŝźƧ�ŶǀƀƧř�ƽŵ��ƩŚſ�ŹŵÎÐÕÒ]é[��
��

é��ƱĥƹźŤǀƳ�ƽŚƷŶǀƀƧř��
�ŵŚŬƿř�Ţųƺſ�ơřźŤůř�ƩƺƏ�Źŵ�ŹŚƄƟ�ƹ�ǇŚŝ�šŹřźů�ƶūŹŵ�Źŵ�ƱĥƹźŤǀƳ�ƹ�ƱĦǀƀƧř�ŜǀƧźţ�Żř�ƱĥƹźŤǀƳ�ƽŚƷŶǀƀƧř

ƾƯ�ŶƳƺƃ��Ţųƺſ�ƶưƷ�ƿŵƺǀŝ��Ʃżƿŵ��Ʋƿżƴŝ�źǀƔƳ�ŚƷƩŚƛŷ��ƱŚěƹźě��Ʃż�ơřźŤůř�ƭŚĮƴƷ�ƾƘǀŞƏ�ŻŚĭ�ƾŤů�ƹ�ƩƺƳŚţř��Ĭƴſ
ƾƯ� ŵřŻō� řŹ� ƵŶƴƿǇō�ŻŚĭ�Ʋƿř�ŶƴƿŚưƳ� �� ƩŚſ� Źŵ� �ŹƺƄƧ�ƽĥźƳř�ƂŴŝ� Źŵæèíê� Żř�Ƃǀŝ�ê�ç�ƽŚƷŶǀƀƧř�Ʋţ�ƱƺǀƬǀƯ�

ƪưů�ƂŴŝ�ƮƸſ�ƶƧ�Ţſř�ƵŶƃ�źƄŤƴƯ�řƺƷ�Źŵ�ƱĥƹźŤǀƳƹ�ŵƹŶů�ƪƤƳí�ìåŢſř�Ƶŵƺŝ�ŶƇŹŵ����ƭŚŬƳř�šŚƤǀƤŰţ�ƢŞƏ�źŝ
ƺţ�ƵŶƃ�Żř�Ƃǀŝ��ŢƀƿŻ�ƎǀŰƯ�ŢƓŚƠů�žƳřĥō�Ǝſéî�ƂŴŝ�Źŵ�Ţųƺſ�ƝźƈƯ�Żř�ƱĥƹźŤǀƳ�ƽŚƷŶǀƀƧř�ŶƇŹŵ�

ƾƯ�ŵřŻō�ƪƤƳ�ƹ�ƪưů���ŶƳƺƃ�ƱřżǀƯ�Ʋƿř�Żř�ƶƧçç�ƂŴŝ�Źŵ�ƾƤŝŚƯ�ƹ�ŹƺƄƧ�ƾƷŚĭƹźǀƳ�ƂŴŝ�Źŵ�ơřźŤůř�Żř�Ʊō�ŶƇŹŵ�
ƾƯ�Ŷǀƫƺţ�ƽŹŚŬţ� ƹ�ŢƘƴƇ�ŵƺƃ� �ŢƠƳ� Śŝ�ƾƘǀŞƏŻŚĭ�ƾƴƿżĮƿŚū� ƶŝ� ƶūƺţ� Śŝ� ƶŤŞƫřŢƠƳ� ƹ� ŻŚĭƺƧƵŚĭƹźǀƳ� Źŵ� ƵŹ��ƽŚƷ

ƂŴŝ�źƿŚſ�Źŵ�Ʊō�ƶƘſƺţ�ƹ�ŹƺƄƧ��ŚƷ�ƪưů�ƂŴŝ�żŬŝƹ�ƩŚſ�Źŵ�ƶƧ�ƪƤƳæèíêŢſř�Ƶŵƺŝ�ƮƧ�Ʊō�ƶƘſƺţ���ŹŚƄŤƳř��
ŶǀƀƧř�ŻŚĭƳ�ŚţŶưƗ�ƱĥƹźŤǀ��Ţſř�Ƶŵƺŝ�ŚƷƹŹŵƺų�ŵŵźţ�ƢƿźƏ�Żř��ŶǀƀƧř�ŻŚĭ�ŹŚƄŤƳř�ƮƸſ�ƪưů�ƂŴŝ�Źŵ�ƱĥƹźŤǀƳƹ�

� ƵŹƹŵ�ƾƏ� ƪƤƳíê�æèìê� Żř�ì�ëè� ƶŝ� ŶƇŹŵ�í�ìåŶƇŹŵ��ƂŴŝ�Ǝſƺţ� ŻŚĭ� Ʋƿř� ŹŚƄŤƳř� ƹ�Ţſř� ƶŤƟŚƿ�ƂƿřżƟř�



�Ţųƺſ�ƾƬƯ�ƂƿŚưƷŢƀƿŻ�ƎǀŰƯ�ƹ�ƽĥźƳř� 

 

ƵŚģ�ƱŶƃ�ƾƣźŝ� Śŝ�ƽŻŹƹŚƄƧ�ƾƯ�ƱŚƄƳ� řŹ�ƾƫƹżƳ�ŶƳƹŹ�ŻŚĭ�ŢƠƳ�ƝźƈƯ�ƱřżǀƯ�ƂƷŚƧ�ƶŬǀŤƳ�Źŵ�ƹ�śō�ƽŚƷŶƷŵ��
�ƩŚſ�Źŵ�ƱĥƹźŤǀƳ�ŶǀƀƧř�ŹŚƄŤƳřæèìê�źŝ�ƚƫŚŝ�æêíìçåì�ƶƳǇŚſ�ŶƃŹ�ƎſƺŤƯ�Śŝ�ƶƧ�Ţſř�Ƶŵƺŝ�Ʋţ�ëê�é�ƶŝ�ƽŶƇŹŵ�

�Żř�Ƃǀŝê�çƱƺǀƬǀƯ��Ʋţ��ƩŚſ�ŹŵæèíêŢſř�ƶŤƟŚƿ�ƂƿřżƟř���]é[�ƪĪƃ�è�ƾƿŚƸƳ�ƵŶƴƴƧ�ƝźƈƯ�ƞƬŤŴƯ�ƽŚƸƄŴŝ�ƮƸſ�
�ƩŚſ�Źŵ�ƱĥƹźŤǀƳ�ƽŚƷŶǀƀƧř�ŹŚƄŤƳř�ŹŵæèíêƾƯ�ƱŚƄƳ�řŹ�ŶƷŵ���

��

ǲǬǻ�ȁ�ǲŧ
70%

ƪǠǼǏ
5%

ȅǁƢš�ȁ�ȆĵǻƢƻ
7%

ǽƢĵǌȇȏƢĢ
1%

�ǽƢĴȁŚǻ
8%���ȅǃǁȁƢǌ ǯ

9%

��
ƪĪƃÐ���ŹŚƄŤƳř�Źŵ�ƾƿŚƸƳ�ƵŶƴƴƧ�ƝźƈƯ�ƞƬŤŴƯ�ƽŚƸƄŴŝ�ƮƸſƱĥƹźŤǀƳ�ƽŚƷŶǀƀƧř��ƩŚſ�ŹŵÎÐÕÒ]é[��

��
ê��ŵźĭƺĭ�ƽŚƷŶǀƀƧř��

ƃ�ƂŴě�ŵźĭƺĭ�ŶǀƀƧř�ŹřŶƤƯƶƔůǈƯ�ƪŝŚƣ�ŹƺƏ�ƶŝ�ƺū�Źŵ�ƵŶ�řŹ�ƾţřźƐų�ƶƧ��Ţſř�ƂƿřżƟř�ƶŝ�ƹŹ�ƱŚƸū�Źŵ�ƽř
Ţƃřŵ�ŶƷřƺų�ƩŚŞƳŵ�ƶŝ�ƽźƄŝ�ƖƯřƺū�ƽřźŝ� ��ƵŵŚƯ�Ʋǀƫƹř�ƶƧ�ƵŶƃ�Ŷǀƫƺţ�Ŷǀſř� �śō�ƹ�ŵźĭƺĭŶǀƀƧř�ŜǀƧźţ�Śŝ� řźƿŻ
� ŵƺŝ� ŶƷřƺų� ƽŶǀſř� ƽŚƸƳřŹŚŝ� Ŷǀƫƺţ� ƽřźŝ� ƹƿř� ŵźĭƺĭ� ƽŚƷŶǀƀƧř� ơŚƄƴŤſř� Żř� ƾƀƠƴţ� šǈƨƄƯ� Żř� ƽŹŚǀƀŝ�ŵŚŬ

ƾƯ�ŵƺƃ��ƾƯ�žƠƳ�ƾĮƴţ��Żř�Ƃǀŝ�ŹřŶƤƯ�Żř�ƾƃŚƳ�ŶƳřƺţppm�æ�Śţ�Ʊō�ƂƿřżƟř�ƹ�ŶƃŚŝ�ŵźĭƺĭ�ƽŚƷŶǀƀƧř�ppm�æå�
ŚŤƿŚƸƳ� ƹ� ƺƬĭ� �ƮƄģ�ƁŻƺſ�ƽŚƸƿŹŚưǀŝ� �Ţƃřŵ�ŶƷřƺų�ƾě� Źŵ� řŹ�ƲƯżƯ�ŢǀƄƳƹźŝ� �� Żř�Ƃǀŝ� ŹřŶƤƯppm�æå�Ʋƿř�

� ƵŶƴƿǇōŢſř� ƵŶƴƄƧ� ƹ�ƦƬƸƯ� �� ŹŚƄŤƳřƧř� ơřźŤůř� Żř� ƾƃŚƳ� ŵźĭƺĭ� ƽŚƷŶǀƀƧřŢſř� ŵźĭƺĭ� ƹ� ƱĦǀƀ� ��ŹƺƏ� ƶŝ
ƾƯƺưƗ��Ĭƴſ�ƩŚƛŷ�Źŵ�ŵźĭƺĭ�ŹřŶƤƯ�źŨƧřŶůê�ê�ƲǀĮƴſ�ŻŚĭ�ŢƠƳ��ƾƳŻƹ�ŶƇŹŵ�êŢƠƳ��ŶƇŹŵ��ƦŞſ�ŻŚĭí�å�

� Śţæ� ŹƺţƺƯ� Ʋƿżƴŝ� �ƾƳŻƹ� ŶƇŹŵ�ppm�éåå�èååŢƠƳ� ƹ��� ƵŹƺƧæ� Śţ�èŢſř� ƾƳŻƹ� ŶƇŹŵ�� ��Żř� ŻŚĭ� Ʋƿř� ŹŚƄŤƳř
ìçìççî�ƩŚſ�Źŵ�Ʋţ�æèìê�ƶŝ�ìêçêìå�ƩŚſ�Źŵ�Ʋţ�æèíêżƟř�Ţſř�ƶŤƟŚƿ�Ƃƿř���ƶŝ�ŻŚĭ�Ʋƿř�ŹŚƄŤƳř�ƶƨƴƿř�ƶŝ�ƶūƺţ�Śŝ

ƂŴŝ�ƲƿřźŝŚƴŝ�ŵŹřŵ�ƾĮŤƀŝřƹ�Ţųƺſ�Źŵ�ŵƺūƺƯ�ŵźĭƺĭ�ƱřżǀƯƾĮƳŚų�ƽŚƷ��ƵŶưƗ�ƶƧ�ƵŚĭƹźǀƳ�ƹ�ŢƘƴƇ��ƽŹŚŬţ
ƝźƈƯƾƯ�ƽĥźƳř�ƵŶƴƴƧ�ƾƯ�ŹŚưƃ�ƶŝ�ƺū�Źŵ�ƵŶƴƿǇō�Ʋƿř�ƂŴě�ƪƯŚƗ�ƲƿźŤƄǀŝ��ŶƴƃŚŝ��ƮƸſ�ƶƨƴƿř�ƶŝ�ƶūƺţ�Śŝ�ƹ�Ŷƴƿō

ƂŴŝ�ƶŝ�ŢŞƀƳ�ƪƤƳ�ƹ�ƪưů�ƂŴŝ��Ʊō�Źŵ�ŵźĭƺĭ�ŹřŶƤƯ�ƶƧ�ŹƺţƺƯ�Ʋƿżƴŝ�Żř�ƵŵźŤƀĭ�ƵŵŚƠŤſř�ƪǀƫŵ�ƶŝ�ŹƺƧŸƯ�ƽŚƷ
ƪƯŚů�źƿŚſ�Żř�źŤưƧ�ŹŚǀƀŝ�ƾƯ�źŤưƧ�Ţſř�ƽĥźƳř�ƽŚƷ�ŶƃŚŝ����ŢƸū�ƲǀưƷ�ƶŝ�Ʋƿř�ŹŚƄŤƳř�ƾƳŚſŹŻŚĭ�ƶƨŞƃ�ƁźŤƀĭ�Śŝ

� Śŝ�ƵŶƴƿǇōƾưƧ�ŹŚǀƀŝ�ŶƃŹ�ŝ�Ţſř�Ƶŵƺŝ�ƵřźưƷ�ƵŹƹŵ�ƾƏ�Źŵ�ƶƨƿŹƺƐíê�æèìê�ƶƳǇŚſ�šŚƳŚſƺƳ�Śŝ�ƎſƺŤƯ�ŹƺƏ�ƶŝ�



�ƪǀƬŰţƵŶƴƿǇō�ŵřƺƯ�ŹŚƄŤƳř��� 

 

èé�å�ŶƇŹŵ��ŶƃŹƾƯ�ƱŚƄƳ�ŶƷŵ� �]é[�ƪĪƃ�éƝźƈƯ�ƞƬŤŴƯ�ƽŚƸƄŴŝ�ƮƸſ��ŶǀƀƧř�ŻŚĭ�ŹŚƄŤƳř� Źŵ�ƾƿŚƸƳ� ƵŶƴƴƧ
�ƩŚſ�Źŵ�ŵźĭƺĭæèíêƾƯ�ƱŚƄƳ�řŹ�ŶƷŵ���

��

ƪǠǼǏ
30%

�ǽƢĴȁŚǻ
33%

ǽƢĵǌȇȏƢĢ
3%

ȅǁƢš�ȁ�ȆĵǻƢƻ
18%

���ȅǃǁȁƢǌǯ
3%

ǲǬǻ�ȁ�ǲŧ
13%

��
ƪĪƃÑ���ŻŚĭ�ŹŚƄŤƳř�Źŵ�ƾƿŚƸƳ�ƵŶƴƴƧ�ƝźƈƯ�ƞƬŤŴƯ�ƽŚƸƄŴŝ�ƮƸſŵźĭƺĭ�ŶǀƀƧř��ƩŚſ�ŹŵÎÐÕÒ]é[��

��
ë���ƶŤųƺƀƳ�ƽŚƷŹƺŝźƧƹŹŶǀƷ��

ƵŶƴƿǇō��ŶƴƳŚƯ� ƾƘǀŞƏ� šǇƺƈŰƯ� Żř� ŹřźƟ� ƾƫō� ƽŚƸƴŝźƧƹŹŶǀƷ� Żř� ƶŤųƺƀƳ� ƽŚƷŹƺŝźƧƹŹŶǀƷ� ƶŝ� ƭƺſƺƯ� ƽŚƷ
ƾƯ� źƄŤƴƯ� ŚƌƟ� Źŵ�śƺģ�ŵřƺƯ� Żř� żǀƳ�ŢƘǀŞƏ�Źŵ�ƹ�ŶƳƺƃ�Ƴ� ƹ� ƭŚų�ƽŚƷŹƺŝźƧƹŹŶǀƷ�ƦǀŤſǈě�Ŷǀƫƺţ�ƽŚƷŶƴƿōźƟ� żǀ

ƾƯ�ƝřźƏř� ƎǀŰƯ� ŵŹřƹ� ƶŤųƺƀƳ�ŶƳƺƃ� ��Źŵ�ƆƣŚƳ� ơřźŤůř� ƪǀƫŵ� ƶŝ� ƵŶưƗ� ŹƺƏ� ƶŝ� żǀƳ� ƵŶƴƿǇō� Ʋƿř� �Ʊōźŝ� ƵƹǈƗ
ŚţŶưƗ�ŚƷƹŹŵƺų��ƾƯ�Ŷǀƫƺţ�ƪƤƳ�ƹ�ƪưů�ƂŴŝ�Źŵ�ŶƳŵźĭ���

ŢƠƳ� ƶƨƴƿř� ƶŝ� ƶūƺţ� ŚŝƴŤƀƷ�ƲǀĮƴſ� ƹ�ƦŞſ�ƽŚƸƴŝźƧƹŹŶǀƷ� Żř�ƾƏƺƬŴƯ�Ʋƿżƴŝ� ƹ� ŻŚĭ�ŵźƧŹŚƧ� ƭŚĮƴƷ� Źŵ�Ŷ
ƾƯ�ƾƣŚŝ�Ţſƹżĭř� Źŵ� ƶŤųƺƀƳ�ƽŚƸƴŝźƧƹŹŶǀƷ� ŹƺţƺƯ�ŶƳŚƯ� ��ƩŚưŤůř� ƹ� Ʊō�ƂŴě� ŹřŶƤƯ� ƶƨƴƿř�ƽřźŝ� �ŽŚſř�Ʋƿřźŝ

ƂƿŚƯŻō�ƭŚŬƳř�ƹŹŵƺų�Ŷǀƫƺţ�ƭŚĮƴƷ�ŵƺƃ�ƆŴƄƯ�ƵŶƴƿǇō�Ʋƿř�Ʊŵƺŝ�ƥŚƳźƐų�ƪǀŞƯƺţř�ŢƘƴƇ�Źŵ�ƾƿŚƷ�ƱŚƸū�ƽŻŚſ
Ţſř�ƩƹřŶŤƯ��Ʊō�ŜǀƧźţ��ƵŶƴƿǇō�Ʋƿř�Ŷǀƫƺţ�ƾƬƇř�źƐųƾƯ�ŶǀƃŹƺų�ŹƺƳ�Źƺƌů�Źŵ�ƱĥƹźŤǀƳ�ƽŚƷŶǀƀƧř�Śŝ���ŶƃŚŝ

�ƱŻř�ŻŚĭ�ƶŝ�ƪƿŶŞţ�ƶƧ�O3�ƾƯ�źƌƯ�ƱŚƀƳř�ƾŤƯǈſ�ƹ�ŢƀƿŻ�ƎǀŰƯ�ƽřźŝ�ƶƧ�ƵŶƃ��ŶƃŚŝ���ƽŚƷŹƺŝźƧƹŹŶǀƷ�ŹŚƄŤƳř
�Żř�ƶŤųƺƀƳææììëêì�ƩŚſ�Źŵ�Ʋţ�æèìê�ƶŝ�ççêêêèè�ƩŚſ�Źŵ�Ʋţ�æèíê�ƶƳǇŚſ�ŶƃŹ�ƎſƺŤƯ�Śŝ�ìæ�ë�ƂƿřżƟř�ŶƇŹŵ�
Ţſř�ƶŤƃřŵ��]é[��ƪĪƃê�ŹŚƄŤƳř�Źŵ�ƾƿŚƸƳ�ƵŶƴƴƧ�ƝźƈƯ�ƞƬŤŴƯ�ƽŚƸƄŴŝ�ƮƸſ��ƶŤųƺƀƳ�ƽŚƷŹƺŝźƧƹŹŶǀƷ�ƩŚſ�Źŵ

æèíêƾƯ�ƱŚƄƳ�řŹ�ŶƷŵ���



�Ţųƺſ�ƾƬƯ�ƂƿŚưƷŢƀƿŻ�ƎǀŰƯ�ƹ�ƽĥźƳř� 

 

ǲǬǻ�ȁ�ǲŧ
93%

ȅǁƢš�ȁ�ȆĵǻƢƻ
1%

���ȅǃǁȁƢǌǯ
4%

ƪǠǼǏ
1%

�ǽƢĴȁŚǻ
1%

�
ƪĪƃÒ���ŹŚƄŤƳř�Źŵ�ƾƿŚƸƳ�ƵŶƴƴƧ�ƝźƈƯ�ƞƬŤŴƯ�ƽŚƸƄŴŝ�ƮƸſƶŤųƺƀƳ�ƽŚƷŹƺŝźƧƹŹŶǀƷ��ƩŚſ�ŹŵÎÐÕÒ]é[��

��
Ô��ŚƷŶǀŗŶƫō��

�ƶŤǀƀƳřŵ�Śŝ�ƆųǇŚŝ�śƺģ�źǀƔƳ�ŹřźƟ�ƾƫō�ŵřƺƯ�Żř�ŶǀŗŶƫō�ŶǀƫƺţƾƯ�ŵŚŬƿř�ƎſƺŤƯ�ŵŵźĭ���ƶŝ�ƵŶƴƿǇō�Ʋƿř�Ŷǀƫƺţ
ƂŴŝ�Źŵ�Ŝǀţźţ�ƾĮƳŚų�ƽŚƷ�ƂŴŝ�źƿŚſ�Żř�Ƃǀŝ�ƪƤƳ�ƹ�ƪưů�ƹ�ƽŹŚŬţ�ƝźƈƯ�ƽŚƷŢſř�ƽĥźƳř�ƵŶƴƴƧ��ŶǀŗŶƫō��ŚƷ

ŚţŶưƗ��šŹřźů�ƶūŹŵ�Źŵ�ƾƯ�Ŷǀƫƺţ�ƎſƺŤƯ�ƽŚƷ�ŶƳƺƃ� ��źƿŚſ�Żř�źŤưƧ�ŹŚǀƀŝ�ƵŚĭƹźǀƳ�ƹ�ŢƘƴƇ�ƂŴŝ�ƮƸſ�ƲƿřźŝŚƴŝ
ƂŴŝ�ŵƺŝ�ŶƷřƺų�ŚƷ��ƩŚſ�Źŵ�æèìê�źŝ�ƚƫŚŝ�èêëìèî�ƶƳǇŚſ�ŶƃŹ�ƎſƺŤƯ�Śŝ�ƶƧ�Ţſř�ƵŶƃ�ƂŴě�řƺƷ�Źŵ�ŶǀŗŶƫō�Ʋţ�
çç�ê� ƶŝ� ƮƣŹ�Ʋƿř� ŶƇŹŵ�êîèçêæ� ƩŚſ� Źŵ�Ʋţ�æèíêŢſř� ƶŤƟŚƿ�ƂƿřżƟř�� �]é[��ƪĪƃë�ƞƬŤŴƯ�ƽŚƸƄŴŝ� ƮƸſ�

ƝźƈƯ�ƩŚſ�Źŵ�ŚƷŶǀŗŶƫō�ŹŚƄŤƳř�Źŵ�ƾƿŚƸƳ�ƵŶƴƴƧæèíêƾƯ�ƱŚƄƳ�řŹ�ŶƷŵ���
��

ǲǬǻ�ȁ�ǲŧ
41%

���ȅǃǁȁƢǌǯ
9%

ȅǁƢš�ȁ�ȆĵǻƢƻ
50%

�
ƪĪƃÓ���ƝźƈƯ�ƞƬŤŴƯ�ƽŚƸƄŴŝ�ƮƸſ�ŹŚƄŤƳř�Źŵ�ƾƿŚƸƳ�ƵŶƴƴƧŶǀŗŶƫō�ƩŚſ�Źŵ�ÎÐÕÒ]é[��

��
í��ŹŚŞƛ�ƹ�ŵźĭ��

ŚţŶưƗ�ƵŶƴƿǇō�Ʋƿř��ŢƠƳ�Ţųƺſ�Śŝ�ƶƧ�ƾţřżǀƸŬţ�ŻřƾƯ�ŹŚƧ�ŻŚĭ�ƂƨƯ�Śƿ�ƹ�źŤƬǀƟ�ŵƺūƹ�ƭŶƗ�ŢƬƗ�ƶŝ�ŶƴƴƧ��ƽŚƷ
ƂŴŝ�Źŵ�ŜſŚƴƯ�ƾƯ�ŵŚŬƿř�ƪƤƳ�ƹ�ƪưů�ƂŴŝ�Źŵ�ƆųǇŚŝ�ƞƬŤŴƯ�ƽŚƷ�ŵŵźĭ���ƂŴŝ�Źŵ�Ʊō�ƂŴě�ŹřŶƤƯ�ƲǀưƷ�ƶŝ

�ƪƤƳ�ƹ�ƪưů�Żř�Ƃǀŝ�ŵƹŶů�ƶƧêêŢƠƳ�ƝźƈƯ�ŶƇŹŵ��Żř�Ƃǀŝ�Ţſř�Ƶŵřŵ�ƅŚƈŤųř�ŵƺų�ƶŝ�řŹ�ŻŚĭæå�źƿŚſ�źŝřźŝ�
ƂŴŝ�ƾƯ�ŚƷ�ŶƃŚŝ���ƖƿŻƺţ�řŹ�Ʊō�Żř�ƾƸūƺţ�ƪŝŚƣ�ŹřŶƤƯ�ŹŚŞƛ�ƹ�ŵźĭ�Ŷǀƫƺţ�Źŵ�ƽŹřŸĭźŧř�źŝ�ƵƹǈƗ�ƪƤƳ�ƹ�ƪưů�ƂŴŝ



�ƪǀƬŰţƵŶƴƿǇō�ŵřƺƯ�ŹŚƄŤƳř��� 

 

ƾƯ�ŶƿŚưƳ��ƤƯ�Źŵ�ŚƷŶǀŗŶƫō�ƂŴě�ŶƴƳŚưƷ�ƵŶƴƿǇō�Ʋƿř�ŹŚƄŤƳř�ƶƧ�Ţſř�źƧŷ�ƶŝ�ƭŻǇƵŶƴƿǇō�źƿŚſ�Śŝ�ƶƀƿŚ��ƮƧ�ŹŚǀƀŝ�ŚƷ
ƾƯ�ŶƃŚŝ� ��ƩŚſ�Źŵæèìê�ƽĥźƳř�ƝźƈƯ�Żř�ƾƃŚƳ�ŹŚŞƛ�ƹ�ŵźĭ�ƂŴě�ƱřżǀƯ�çèëìêí�ƲǀĮƳŚǀƯ� Śŝ� ƶƧ�Ţſř�Ƶŵƺŝ�Ʋţ�

� ƶƳǇŚſ�ŶƃŹæ�è�ƶŝ�ŶƇŹŵ�èçæêçì�ƩŚſ�Źŵ�Ʋţ�æèíêŢſř� ƶŤƟŚƿ�ƂƿřżƟř�� �]é[��ƪĪƃì�ƞƬŤŴƯ�ƽŚƸƄŴŝ�ƮƸſ�
ŵ�ŹŚŞƛ�ƹ�ŵźĭ�ŹŚƄŤƳř�Źŵ�ƾƿŚƸƳ�ƵŶƴƴƧ�ƝźƈƯ�ƩŚſ�ŹæèíêƾƯ�ƱŚƄƳ�řŹ�ŶƷŵ���

��

ǲǬǻ�ȁ�ǲŧ
83%

���ȅǃǁȁƢǌǯ
2%

ƪǠǼǏ
4%

ȅǁƢš�ȁ�ȆĵǻƢƻ
5%

�ǽƢĴȁŚǻ
6%

�
ƪĪƃÔ���ƩŚſ�Źŵ�ŹŚŞƛ�ƹ�ŵźĭ�ŹŚƄŤƳř�Źŵ�ƾƿŚƸƳ�ƵŶƴƴƧ�ƝźƈƯ�ƞƬŤŴƯ�ƽŚƸƄŴŝ�ƮƸſÎÐÕÒ]é[��

��
í��ƵŶƴƿǇō�ƽŚƷŻŚĭ�ŹŚƄŤƳř�ƶƳřźſ��

����Ţųƺſ�ƝźƈƯ�Śŝ�ƾƿŚƷŹƺƄƧ�ƶģźĭř������������ƵŶºƴƿǇō�Ŷºǀƫƺţ�Źŵ�źţǇŚºŝ�ƾƬǀƀºƟ�ƽŚºƷ����������ƆųǇŚºŝ�ƾºƐǀŰƯ�ŢƀºƿŻ�ƽŚºƷ����
ƽŵŶǀƀƧř����źŝ�ƮǀƤŤƀƯ�źŧř�ƶƧ�ƲŝźƧ���ƽŵ�ŻŚĭ�ƶƳřźſ�ŹŚƄŤƳř�Ʋƨǀƫ��ŶƳŹřŵ�ƽźŤƄǀŝ�ƂƤƳ�ŵŹřŵ�ŚƯŵ�ƂƿřżƟř�ŶǀƀƧř��Źŵ�ƲŝźºƧ

��ƾƯ�ƱŚƄƳ�ƱŚƸū�������������ƽŵ�ŻŚĭ�Ŷǀƫƺţ�Źŵ�ƾŤƘƴƇ�ƽŚƷŹƺƄƧ�ƮƸſ�Ʊŵƺŝ�ǇŚŝ�ƮƛŹ�ƾƬƗ�ƶƧ�ŶƷŵ�ŶǀƀºƧř������ƶƳřźºſ�ŹřŶºƤƯ��ƲŝźºƧ
�������Ţſř�źŤưƧ�ƶƘſƺţ�ƩŚů�Źŵ�ƽŚƷŹƺƄƧ�Żř�ŚƸƳō��������ƶºƳŚŴƬĭ�ƹ�ƵŶƴƿǇō�ƽŚƷŻŚĭ�ŹŚƄŤƳř�ƶƳřźſ�����ŵ�ƾºƏ�Źŵ�ƽř��ƵŹƹíê�æèìê�

����Źŵ�Ʊřźƿř�ƽřźŝ��ƪƨƃí���ƹ��ƽŵ�ŹŚƄŤƳř�ƲǀƴĤưƷŶǀƀƧř��������Źŵ�źƠƳ�źƷ�ƽřźŝ�Ţųƺſ�ƝźƈƯ�Żř�ƲŝźƧ�ƹ�Ʊřźƿř�ƢƏŚƴƯ�ƞƬŤŴƯ
�Źŵ�ƱŚƸū�ƩŚſçååë��Źŵ�ƪƨƃî�ř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳŶƳ����

��
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�ϦΑήѧѧϛ�ΪϴѧδϛϮϨϣ ��ϥ̫ϭήΘѧϴϧ�ϱΎϫΪϴѧδϛ΍ �Ωήѧѧѧ̳ Ϯ̳�Ϊϴѧѧѧδϛ΍�ϱΩ ϪΘΧϮδϧ�ϱΎϫέϮΑήϛϭέΪϴϫ

Ϊѧѧѧѧѧϴ΋Ϊϟ΁ �έΎΒϏϭΩή̳ �ϦΑήѧѧѧϛ�Ϊϴѧѧδϛ΍�ϱΩ

 
ƪĪƃÕ��ƽř�ƶƳŚŴƬĭ�ƽŚƷŻŚĭ�ƹ�ƾƐǀŰƯ�ŢƀƿŻ�ƽŚƷ�ƵŶƴƿǇō�ŹŚƄŤƳř�ƶƳřźſ�ƩŚſ�Żř�ÎÐÔÒ�Śţ�ÎÐÕÒ]Ñ[��



�Ţųƺſ�ƾƬƯ�ƂƿŚưƷŢƀƿŻ�ƎǀŰƯ�ƹ�ƽĥźƳř� 
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ƪĪƃÖ��ŚƄŤƳřƽŵ�ŻŚĭ�ƶƳřźſ�ŹŶǀƀƧř�ƩŚſ�Źŵ�ƱŚƸū�ƞƬŤŴƯ�ƢƏŚƴƯ�ƹ�Ʊřźƿř�Źŵ�ƲŝźƧÏÍÍÓ�]ê[��

 
���Żř�ƶƨƳŚƴģ��ƽŚƷŹřŵƺưƳ��ơƺƟ���ƽŵ�ƱřżǀƯ��Ţſř�ŵƺƸƄƯ����������������ƩŚºſ�Źŵ�źºƠƳ�źºƷ�ƽřŻř�ƶºŝ�ƵŶºƃ�źƄºŤƴƯ�ƲŝźƧŶǀƀƧřæèíê�

��ŵƹŶůíë�ê����������ƽŵ�ƎſƺŤƯ�ƱřżǀƯ�Żř�Ƃǀŝ�ƶƧ�Ƶŵƺŝ�źƠƳźƷ�ƽřźŝ�Ʋţ�Ŷǀſř���������Ƴŵ�Źŵ�źºƠƳ�źƷ�ƽřŻř�ƶŝ�ƵŶƃ�źƄŤƴƯ�ƲŝźƧ���ƾºƯ�Śºǀ�

ŶƃŚŝ������������ƵŹƹŵ�ƾƏ�Źŵ�Ʊō�ƶƳŚǀƫŚſ�ƎſƺŤƯ�ŶƃŹ�ƶƨƳō�ƲưƋ�íê�æèìê�����ŵƹŶů�ŹƺƄƧ�Źŵ�ææ�è������Żř�Ƃǀŝ�ƶƧ�Ţſř�ŶƇŹŵ�
���ŢǀƘưū�ŶƃŹ�ëæ�æ�ŶƇŹŵ��������ƾƯ�ŹŚƔŤƳř�ƶƧ�ŹƺƐƳŚưƷ�ƹ�Ƶŵƺŝ������ƽŵ�ƽŚƷŻŚĭ�ƂŴě�ƶƳřźſ�ƂƿřżƟř�ŵƹŹ��źĮƳŚǀŝ�ƲŝźƧŶǀſř

����ƾƯ�ƽĥźƳř�ƶƳřźſ�ƝźƈƯ�ƂƿřżƟř��������ſ��ƽĥźƳř�ƝźƈƯ�ŶƃŹ�Śŝ�ŜſŚƴŤƯ�ƹ�ŶƃŚŝ�����Ţºſř�ƵŶºƃ�źŤƄǀŝ�żǀƳ�ŻŚĭ�Ʋƿř�Ŷǀƫƺţ�ƶƳřź��
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Abstract  
Concerns about energy consumption and consequential environmental impact in Iran has been raised in 
recent years. Iran's total emissions in 2006 includes 413.23 million tons of carbon dioxide, 2.18 million 
tons of carbon monoxide, 2.5 million tons of NOx, 0.75 million tons of SO2, 2.26 million tons of residual 
hydrocarbons, 0.59 million tons of aldhydes and 0.32 million tons of Dusts. 
The present paper will study the energy consumption and various types of emissions in consumption 
sectors in Iran. Through analyzing the trends, it will identify technological bottlenecks and improvement 
opportunities in order to decrease environmental impacts associated with energy consumption. Introducing 
natural gas is the leading opportunity of Iranian energy infrastructure. In contrast, the following problems 
were identified and some solutions are proposed in this study. These challenges include transportation 
sector from technological point of view; low standard of different fuels such as gasoline, fuel oil and gas 
oil; Low price of fuels; lack of logical pattern to guide the consumption sectors and low efficiency of 
demand sectors. 
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