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III.  HLQ?LU�HL>?EVGUO�BKKE?>H<:GBC

1. SF6 <�WE?DLJHL?OGBD?

=_dkZnlhjb^�k_ju� �6)6��beb��dZd�_]h�h[uqgh�gZau\Zxl�\�we_dljhl_ogbd_��we_]Za� ��wlh
ly`_euc�� bg_jlguc�� g_lhdkbqguc� b� g_]hjxqbc� ]Za�� ?]h� fhe_dmeyjguc� \_k� �� ����
Hkgh\gu_� _]h� ijbf_g_gby� \� fbj_� �� ]Zah\Zy� baheypby� \� kbkl_fZo� we_dljhi_j_^Zq� b
we_dljbq_kdbo� jZkij_^_ebl_evguo� mkljhckl\Zo� b� kha^Zgb_� bg_jlghc� kj_^u� beb
\ul_kg_gb_�]Zah\uo�ijbf_k_c�ijb�\uieZ\d_�f_lZeeh\�

Ijhba\h^kl\h�6)6�\�ijhfure_gguo�fZkrlZ[Zo�[ueh�gZqZlh�\������]��\�KR:�\�k\yab�k
\uoh^hf�gZ�jughd�we_dljbq_kdhc�dhffmlZpbhgghc�ZiiZjZlmju�k�we_]Zah\hc�baheypb_c�
Ijbf_jgh�d�wlhfm�`_�\j_f_gb�hlghkblky�gZqZeh�bkke_^h\Zgbc�ih�ijbf_g_gbx�we_]ZaZ
\�KKKJ��K�wlh]h�i_jbh^Z�b�^h�gZklhys_]h�\j_f_gb�ijhba\h^kl\h�6)6�\�fbj_�ihklhyggh
\hajZklZeh�� ijbq_f� l_fi� wlh]h� jhklZ� m\_ebqbeky� \� gZqZe_� ���o� ]]��� dh]^Z� gZqZehkv
rbjhdh_� \g_^j_gb_� \� ijZdlbdm� we_dljbq_kdbo� mkljhckl\� k� we_]Zah\hc� baheypb_c�
Khhl\_lkl\mxsbfb�l_fiZfb�\hajZklZeZ�b�wfbkkby�we_]ZaZ��\�j_amevlZl_�q_]h�d������]��\
Zlfhkn_jm�ihklmibeh�hdheh��������l��Zgljhih]_ggh]h�6)6.

>Zggu_�fhgblhjbg]Z�kh^_j`Zgby�6)6�\�Zlfhkn_j_�ykgh�b�g_^\mkfuke_ggh�mdZau\Z_l�gZ
jhkl�_]h�hlghkbl_evghc�h[t_fghc�dhgp_gljZpbb�\�ijba_fghf�keh_�k�����SSW�\������]�
�gZqZeh�fhgblhjbg]Z��^h���SSW�\������]��LZdbf�h[jZahf��kdhjhklv�jhklZ�kh^_j`Zgby�6)6

\�Zlfhkn_j_�khklZ\ey_l�hdheh����\�]h^��Bkke_^h\Zgby�\_jlbdZevguo�b�]hjbahglZevguo
]jZ^b_glh\�Zlfhkn_jghc�dhgp_gljZpbb�ih^l\_j`^Z_l�b�[_a�lh]h�^hklZlhqgh�hq_\b^guc
\u\h^�h� lhf��qlh�hkgh\gu_�bklhqgbdb� wfbkkbb� we_]ZaZ�gZoh^ylky�\� kj_^gbo�rbjhlZo
k_\_jgh]h�ihemrZjby�A_feb��l�_��khkj_^hlhq_gu�\�ijhfure_ggh�jZa\bluo�kljZgZo�

Bgl_j_k�d�debfZlbq_kdhfm�\ha^_ckl\bx�6)6�b�ihke_^mxs__�_]h�\dexq_gb_�\�i_j_q_gv
]Zah\�� dhgljhebjm_fuo� jZfhqghc� Dhg\_gpb_c� HHG� ih� ij_^hl\jZs_gbx� baf_g_gby
debfZlZ�� h[mkeh\e_g� \� i_j\mx� hq_j_^v� l_f�� qlh� hg� y\ey_lky� ^hklZlhqgh� kbevguf
ih]ehlbl_e_f�baemq_gby�\�l_o�³hdgZo´�bgnjZdjZkgh]h�^bZiZahgZ��]^_�bf__lky�kbevguc
ihlhd� _kl_kl\_ggh]h� l_ieh\h]h� baemq_gby� A_feb�� gZijZ\e_gguc� q_j_a� Zlfhkn_jm� \
dhkfhk�� Djhf_� lh]h�� \j_fy� ij_[u\Zgby� 6)6� \� Zlfhkn_j_� hq_gv� \_ebdh� �hp_gb\Z_lky
\_ebqbghc� hdheh� ����� e_l��� ?^bgkl\_gguc� f_oZgbaf� _]h� \u\_^_gby� ba� Zlfhkn_ju� �
jZkiZ^� \� \_jogbo� kehyo�� gZ� \ukhl_� [he__� ��� df��LZdbf� h[jZahf�� 6)6� y\ey_lky� hq_gv
wnn_dlb\guf� iZjgbdh\uf� ]Zahf� b� bklhqgbdb� ihklmie_gby� _]h� \� Zlfhkn_jm
agZqbl_evgh��gZ�ihjy^db�\_ebqbgu��ij_\Zebjmxl�gZ^�klhdZfb��F_`ijZ\bl_evkl\_ggZy
]jmiiZ�wdki_jlh\�ih�baf_g_gbx�debfZlZ� �F=WBD��hp_gb\Z_l�ihl_gpbZe� ]eh[Zevgh]h
ihl_ie_gby� 6)6� ^ey� klhe_lg_]h� ]hjbahglZ� bgl_]jbjh\Zgby� \_ebqbghc� ������� Wlh
gZb[hevrbc� ba� ihl_gpbZeh\� ]eh[Zevgh]h� ihl_ie_gby�� hij_^_e_gguo� F=WBD�� b� hg
agZqbl_evgh�ij_\hkoh^bl�I=I100�^jm]bo�iZjgbdh\uo�]Zah\�

                                                          
* 1 ppt - khhl\_lkl\m_l kh^_j`Zgbx \_s_kl\Z ��

-12 fhev�fhev \ kmohf Zlfhkn_jghf \ha^mo_�

** I=I100 - klZg^Zjlbabjh\Zgguc ihdZaZl_ev ^ey hp_gdb hlghkbl_evghc wnn_dlb\ghklb iZjgbdh\h]h
\ha^_ckl\by jZaebqguo \_s_kl\ \ Zlfhkn_j_� AZ _^bgbpm I=I100 ijbgylh iZjgbdh\h_ \ha^_ckl\b_ � d]

KH2.
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<_ebqbgZ� iZjgbdh\h]h� wnn_dlZ�� kha^Z\Z_fh]h� gZdhie_gguf� \� Zlfhkn_j_� 6)6,
khklZ\ey_l� �����\_ebqbgu�iZjgbdh\h]h�wnn_dlZ�Zgljhih]_ggh]h�KH2��<�lh�`_�\j_fy�
KH2�wd\b\Ze_gl�kh\j_f_gghc�]h^h\hc�wfbkkbb� 6)6� �hp_gb\Z_fhc�\_ebqbghc� ������ �� �
����l�]h^��khklZ\ey_l�hdheh������]h^h\hc�wfbkkbb�KH2  (Geller et al., 1997; Maiss and
Brenninkmeijer, 1998; Olivier and Bakker, 1999).

H[km`^Z\rb_ky� \ur_� k\hckl\Z6)6� h[mkeh\beb� _]h� \dexq_gb_� \� kibkhd� ]Zah\�
ih^e_`Zsbo� bg\_glZjbaZpbb� b� j_]mebjh\Zgbx� wfbkkbc�� � <� Jhkkbb� ^h� gZklhys_]h
\j_f_gb� bg\_glZjbaZpby� wfbkkbb� we_]ZaZ� \� Zlfhkn_jm� g_� ijh\h^beZkv�� GZklhysZy
jZ[hlZ�� y\eyxsZyky� jZa\blb_f� \uiheg_gghc�gZfb� \� ����� ]�� ij_^\Zjbl_evghc� hp_gdb
(Kokorin et al., 2000),�ij_^klZ\ey_l�kh[hc��ih�\b^bfhfm��i_j\mx�ihiuldm�bkke_^h\Zgby
wfbkkbb�wlh]h�]ZaZ�\�we_dljhwg_j]_lbq_kdhf�k_dlhj_�jhkkbckdhc�wdhghfbdb�b�^he`gZ
jZkkfZljb\Zlvky�dZd�i_j\uc�rZ]�\�ijhp_kk_�bg\_glZjbaZpbb�wfbkkbb�6)6�^ey�Jhkkbb�\
p_ehf�

Dhg_qgh_� ihlj_[e_gb_� 6)6� ijhbkoh^bl� \� ke_^mxsbo� k_dlhjZo� (Olivier and Bakker,
1999):

x ijhba\h^kl\h�we_dljhl_ogbq_kdh]h�b�we_dljhnbabq_kdh]h��mkdhjbl_eb�
h[hjm^h\Zgby�

x wdkiemZlZpby�we_dljbq_kdbo�b�we_dljhnbabq_kdb_�mkljhckl\
�i_j_aZiheg_gb_�gZoh^ys_]hky�\�wdkiemZlZpbb�h[hjm^h\Zgby�b��dhfi_gkZpby
ml_q_d��

x ijhba\h^kl\h�fZ]gby��kha^Zgb_�bg_jlghc�kj_^u�\�ijhp_kk_�\uieZ\db
i_j\bqgh]h�fZ]gby�b�ijb�`b^dhc�rlZfih\d_��

x aZiheg_gb_�Z\lhfh[bevguo�rbg��l_ggbkguo�fyq_c�b�dZikme�\�ih^hr\Zo
kihjlb\ghc�h[m\b�

x we_dljhggZy�ijhfure_gghklv���ijhba\h^kl\h�ihemijh\h^gbdh\
�ieZaf_ggZy�h[jZ[hldZ�b�ljZ\e_gb_�ih\_joghkl_c��

x ijhq__��aZiheg_gb_�rmfhbahebjmxsbo�hdhg��^_]ZaZpby�Zexfbgby�ijb
ieZ\d_��l_q_bkdZl_eb��ijbf_g_gb_�\�f_^bpbg_�

Hlf_qZ_lky�� qlh�rmfhbahebjmxsb_� hdgZ� b� Z\lhfh[bevgu_�rbgu�� aZiheg_ggu_� 6)6,
bkihevamxlky��\�hkgh\ghf��\�=_jfZgbb�b��hlqZklb��\�g_dhlhjuo�hdjm`Zxsbo�kljZgZo��Z
bkihevah\Zgb_�_]h�ijb�\uieZ\d_�Zexfbgby�g_�ihemqbeh�rbjhdh]h�jZkijhkljZg_gby�b
ijhbkoh^beh�ebrv�\�l_q_gbb�g_kdhevdbo�e_l�\����o�]]��(Maiss and Brenninkmeijer, 1998).

JZkij_^_e_gb_�ijhba\_^_ggh]h�\�fbj_�6)6�ih�_]h�dhg_qghfm�ihlj_[e_gbx��\�kj_^g_f�aZ
������������]]���[_a�mq_lZ�6)6��ijhba\_^_ggh]h�\�Jhkkbb�b�DblZ_��ihdZaZgh�gZ�jbk��������
KmffZjgh_�ijhba\h^kl\h�\�wlbo�^\mo�kljZgZo�hp_gb\Z_lky�\�����l��\������]��b�����l��\
�����]�� (Maiss and Brenninkmeijer, 1998��kh�kkuedhc�gZ�bgnhjfZpbx�³6ROYD\�)OXRU�XQG

'HULYDWH�*PE[´��khklZ\eyy�\������]��hdheh�����fbjh\h]h�\uimkdZ�6)6.

GZqZeh�ijZdlbq_kdh]h� \g_^j_gby� we_]Zah\uo� we_dljhl_ogbq_kdbo� mkljhckl\� \�Jhkkbb
hlghkblky�d�dhgpm����o�]]��Ih�^Zgguf��bf_xsbfky�\�jZkihjy`_gbb�J:H�?WK�Jhkkbb��d
gZqZem����o�]]��wdkiemZlbjh\Zehkv�ebrv�ihjy^dZ�^_kylb�_^bgbp�lZdh]h�h[hjm^h\Zgby��<
l_q_gbb� l_dms_]h� ^_kylbe_lby� we_]Zah\h_� h[hjm^h\Zgb_� ^h\hevgh� bgl_gkb\gh
\g_^jyehkv� \� ijZdlbdm� b� \� gZklhys__� \j_fy� _]h� ^hey� \� h[s_f� dhebq_kl\_
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khhl\_lkl\mxsbo�we_dljhl_ogbq_kdbo�mkljhckl\�\�³[hevrhc´�we_dljhwg_j]_lbd_��J:H
?WK�Jhkkbb��khklZ\ey_l�ihjy^dZ�����

<�we_dljbq_kdbo�k_lyo�Jhkkbb�wdkiemZlbjmxlky�we_]Zah\u_�\udexqZl_eb� ���lbih\�gZ
gZijy`_gby� ���� ����� ����� ���� b� ���� d<� �\� lhf� qbke_� �� lbih\� \udexqZl_e_c
hl_q_kl\_ggh]h�ijhba\h^kl\Z���we_]Zah\u_�ljZgknhjfZlhju�b�dhfie_dlgu_�we_]Zah\u_
jZkij_^_ebl_evgu_� mkljhckl\Z� �DJMW�� gZ� ���� b� ���� d<�� We_]Zah\u_� we_dljbq_kdb_
mkljhckl\Z� \uimkdZxlky� �� jhkkbckdbfb� ij_^ijbylbyfb�� <udexqZl_eb� b
ljZgknhjfZlhju� mklZgZ\eb\Zxlky� \� we_dljhk_lyo� jZaebqguo� j_]bhgh\� kljZgu�� \� lh
\j_fy�� dZd� DJMW� bkihevamxlky�� \� hkgh\ghf�� \� Fhkdh\kdhf� j_]bhg_�� gZ� MjZe_� b� \
<hklhqghc�Kb[bjb��<� we_dljhk_lyo�Gh\]hjh^kdhc� h[eZklb� we_]Zah\u_� mkljhckl\Z� g_
bkihevamxlky�

Jbkmghd������

JZkij_^_e_gb_�fbjh\h]h�ijhba\h^kl\Z�6)6 ih�dhg_qguf�ihlj_[bl_eyf
�\�kj_^g_f�aZ�����������]]��

Electrical

Equipment

Production

33%

Electricity

(Utilities)

46%

Other

8%

Aluminium

Production

4,5%

Elctronic

Industry

3,5%

Magnesium

Production

5,0%

Russia and China not included.

Source: Maiss and Brenninkmejer, 1998;

Sales.., 1997

H[h[s_ggu_� ^Zggu_� h� dhebq_kl\_� we_]Zah\uo� mkljhckl\�� kh^_j`Zgbb� we_]ZaZ� b
wfbkkbyo�\�Zlfhkn_jm�\�j_amevlZl_�ml_q_d�gZ������]��ijb\_^_gu�\�lZ[e�����G_h[oh^bfh
hlf_lblv�� qlh� \k_� h[hjm^h\Zgb_�� mklZgh\e_ggh_� \� k_lyo� gZijy`_gb_f� ���� d\� b� \ur_
hlghkblky� d� J:H�?WK� Jhkkbb�� \� lh� \j_fy�� dZd� agZqbl_evgZy� qZklv� \udexqZl_e_c� gZ
gZijy`_gb_����d\��mklZgh\e_gZ�\�f_klguo�we_dljbq_kdbo�k_lyo�

Wfbkkbb�� ijb\_^_ggu_� \� lZ[e�� ������� jZkkqblZgu� gZ� hkgh\_� ghjfZlb\h\� ml_q_d�
mdZaZgguo� \�LM� gZ� ZiiZjZlmjm��>ey� mkljhckl\� \uimkdZ� ���o� ]]�� ghjfZlb\gu_� ml_qdb
khklZ\eyeb� ����� \� ]h^��d� k_j_^bg_� ���o� ]]��hgb�mf_gvrbebkv�^h� ���\� ]h^��>Zggu_� h
nZdlbq_kdbo� ml_qdZo� \� gZklhys__� \j_fy� hlkmlkl\mxl�� Kj_^g_\a\_r_ggu_� agZq_gby



III-4

dhwnnbpb_glh\� wfbkkbb� ih� fZkkb\m� DJMW�� gZoh^ysboky� \� wdkiemZlZpbb� gZ� ����� ]�
khklZ\eyxl�������\�]h^��ih�fZkkb\m�\udexqZl_e_c���������\�]h^��>ey�jZkq_lh\�wfbkkbc
hl�ljZgknhjfZlhjh\�[ueh�ijbgylh�kj_^g__�agZq_gb_�ml_qdb������\�]h^�

LZdbf�h[jZahf��h[h[s_gguc�dhwnnbpb_gl�wfbkkbb�6)6�khklZ\ey_l������d]�gZ�_^bgbpm
h[hjm^h\Zgby�\�]h^��<�[m^ms_f�hg��ih�\b^bfhfm��[m^_l�kgb`Zlvky�ih�f_j_�\u\h^Z�ba
wdkiemZlZpbb� beb� fh^_jgbaZpbb� we_]Zah\h]h� h[hjm^h\Zgby� i_j\uo� ihdhe_gbc� b
\g_^j_gby� [he__� kh\_jr_gguo� mkljhckl\� k� f_gvrbfb� ml_qdZfb�� Ihkdhevdm� \
gZklhys__�\j_fy�ih^Z\eyxsZy�qZklv�h[hjm^h\Zgby� _s_�g_�bkq_jiZeZ� k\hc�j_kmjk�� lh
wfbkkbb��k\yaZggu_�k�__�\u\h^hf�ba�wdkiemZlZpbb�b�mlbebaZpb_c�\�gZklhys_c�jZ[hl_
g_� jZkkfZljb\Zxlky�� AgZqbl_evgh� [hevrbc� kfuke� bf__l� jZkkfhlj_gb_� wfbkkbc� 6)6,
k\yaZgguo� k� ijhba\h^kl\hf� we_]Zah\uo� mkljhckl\�� BgnhjfZpby� h� \_ebqbg_� lZdbo
wfbkkbc�\�Jhkkbb�hlkmlkl\m_l��ZgZeba�^Zgguo�ba�jZaebqguo�bklhqgbdh\�(NEMA, 1997;
������ 6)��VZLWFKJHDU���� ����� b� ^j��� ijh\_^_gguc� \� jZ[hl_� (Maiss and Brenninkmeijer,
1998)�ihdZau\Z_l��qlh�^ey�KR:��?\jhi_ckdh]h�j_]bhgZ�\�p_ehf�b�Yihgbb��ijbq_f�^ey
Yihgbb� \� wlm� hp_gdm� \dexqZxlky� b� wfbkkbb� \� ijhp_kk_� jZajZ[hldb� b� bkiulZgby
ZiiZjZlmju�� hgb� khklZ\eyxl� ������� kh^_j`Zs_]hky� \� ZiiZjZlmj_� 6)��� Z� ^ey�DblZy� �
hdheh� ����� Olivier and Bakker (1999)� ij_^eZ]Zxl� g_kdhevdh� [he__� gbadb_� hp_gdb
wfbkkbb��^ey�_\jhi_ckdbo�ijhba\h^bl_e_c�����\�i_jbh^�^h������]��b�����ihke_������]��
^ey�yihgkdbo� �����^ey�Zf_jbdZgkdbo� �ijhba\h^kl\h�\udexqZl_e_c�� ����\�i_jbh^�^h
�����]��b�����gZ������]���b�^ey�ijhqbo�ijhba\h^bl_e_c�������

LZ[e�������

Dhebq_kl\h�mklZgh\e_ggh]h�we_]Zah\h]h�h[hjm^h\Zgby�b�wfbkkby�6)6�\�j_amevlZl_
ml_q_d�\�Jhkkbb

Lbi�h[hjm^h\Zgby Dhebq_kl\h
�rl�

H[s__
Kh^_j`Zgb_

we_]ZaZ
��l�

Wfbkkby
�d]�

DJMW 39 44,5 504

LjZgknhjfZlhju 168 0,76 11,3

<udexqZl_eb�

������������������J:H�?WK�Jhkkbb

������������������F_klgu_�k_lb

502

hd����

4,88

hd������

138

|4,2

<k_]h |570 |50 |660

Bkihevamy� ^Zggu_� lZ[e�� ������ b� iheZ]Zy� dhwnnbpb_gl� wfbkkbb� 6)6 ijb� ijhba\h^kl\_
h[hjm^h\Zgby� jZ\guf� ����� ijboh^bf� d� hp_gd_� kmffZjgh]h� ihklmie_gby� we_]ZaZ� \
Zlfhkn_jm�hl�wlh]h�bklhqgbdZ���ijb[ebabl_evgh��������d]�aZ�i_jbh^�������������]]�

HklZevgu_� bklhqgbdb� wfbkkbb� 6)6� \� Jhkkbb�� ih�\b^bfhfm�� b]jZxl� kms_kl\_ggh
f_gvrmx� jhev�� <� dZq_kl\_� bg_jlghc� ]Zah\hc� kj_^u� ijb� ijhba\h^kl\_� fZ]gby
bkihevam_lky�� \� hkgh\ghf�� 622�� k\_^_gby� h[� bkihevah\Zgbb� 6)6� \� we_dljhgghc
ijhfure_gghklb�hlkmlkl\mxl��h^gZdh�ba\_klgh��qlh�kiZ^�ijhba\h^kl\Z�\�wlhc�hljZkeb
\� ���_� ]h^u� [ue� h^gbf� ba� kZfuo� [hevrbo� \� Jhkkbb� b�� ke_^h\Zl_evgh�� wfbkkbb� \
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gZklhys__� \j_fy� g_� fh]ml� khklZ\eylv� agZqbl_evgmx� \_ebqbgm�� Ijhba\h^kl\Z
aZiheg_gguo�6)6�rbg�b�kihjlb\ghc�h[m\b��Z�lZd`_�rmfhih]ehsZxsbo�hdhg�\�kljZg_
g_�bf__lky��ohly�ihke_^gb_��\_jhylgh��fh]ml�\�g_[hevrbo�dhebq_kl\Zo�\\hablvky�ba�aZ
jm[_`Z� \� ]hlh\hf� d� mklZgh\d_� \b^_��>ey� ihemq_gby� dhebq_kl\_gghc� bgnhjfZpbb� ih
wlbf�k_dlhjZf�g_h[oh^bfh�ijh\_^_gb_�^hihegbl_evguo�bkke_^h\Zgbc�

>ey� hp_gdb� \deZ^Z� 6)6� \� kmffZjgmx� wfbkkbx� iZjgbdh\uo� ]Zah\� \� Jhkkbb
\hkihevam_fky� j_amevlZlZfb� bg\_glZjbaZpbb� wfbkkbc� KH2� gZ� ����� ]h^�� KmffZ
gZpbhgZevguo� wfbkkbc� KH2� \� wlhf� ]h^m� khklZ\eyeZ� ����� Fl�� Wfbkkby� we_]ZaZ� \
j_amevlZl_� ml_q_d� ba� h[hjm^h\Zgby�� kh]eZkgh� ^Zgguf�� ijb\_^_gguf� \� lZ[e�� ��

khklZ\ey_l������l���jZagbp_c�f_`^m�\_ebqbghc�ml_q_d�\������]���ijb\_^_gghc�\�lZ[ebp_
b� ml_qdZfb� ����� ]�� fh`gh� \� i_j\hf� ijb[eb`_gbb� ij_g_[j_qv��� >Ze__�� \� dZq_kl\_
\_jog_c�hp_gdb��ij_^iheh`bf��qlh�\������]��[ueh�\u[jhr_gh�\�Zlfhkn_jm�����\k_]h
we_]ZaZ�� ihl_jyggh]h� \� ijhp_kk_� ijhba\h^kl\Z� ZiiZjZlmju�� l�_�� �� lhggu� 6)6.
Ijhkmffbjh\Z\� wlb� wfbkkbb� b� i_j_kqblZ\� bo�� iml_f� mfgh`_gby� gZ�I=I���� �jZ\guc
^ey� 6)6�� dZd� mdZau\Zehkv� \ur_�� ��� ����� \� wd\b\Ze_glgmx� wfbkkbx� KH2�� ihemqZ_f
\_ebqbgm��������l���hdjm]e_ggh���qlh�khhl\_lkl\m_l��������kmffZjghc�wfbkkbb�KH2� �\
kljZg_��<deZ^� 6)6� \� kmffZjgmx� wfbkkbx� \k_o� iZjgbdh\uo� ]Zah\� [m^_l� _s_� f_gvr_�
ihkdhevdm� wfbkkby�KH�� khklZ\ey_l� qmlv� [hevr_� ���� h[s_c� wd\b\Ze_glghc� wfbkkbb
iZjgbdh\uo�]Zah\�\�Jhkkbb�

Qlh�dZkZ_lky� we_dljhwg_j]_lbq_kdhc�hljZkeb�� l�_��djmiguo� l_ieh\uo�b� we_dljbq_kdbo
klZgpbc��lh�^ey�gbo�wfbkkby�KH2�khklZ\eyeZ�\������]������Fl��Wd\b\Ze_glgZy�wfbkkby
SF6��jZkkqblZggZy�[_a�mq_lZ�wfbkkbb�hl�ijhba\h^kl\Z�ZiiZjZlmju� �^ZggZy� wfbkkby�ih
deZkkbnbdZpbb� F=WBD�JDBD� hlghkblky� d� ijhfure_gghfm� Z� g_� wg_j]_lbq_kdhfm
k_dlhjm���jZ\gy_lky�������Fl�KH2��beb��������wfbkkbb�KH���\�we_dljhwg_j]_lbd_�

Fh`gh�lZd`_�hlf_lblv��qlh�h[s__�m\_ebq_gb_�]h^h\hc�wd\b\Ze_glghc�wfbkkbb�6)��hl
ml_q_d�ba�ZiiZjZlmju�aZ�i_jbh^�������������]���dhlhjh_��\h�\kydhf�kemqZ_��g_�ij_\urZ_l
ihemq_ggmx�\ur_�\_ebqbgm�������Fl�KH2� �gZ���ihjy^dZ�f_gvr_��q_f�ijhbkr_^r__�\
wlhl�i_jbh^�mf_gvr_gb_�wfbkkbb�KH2� �\�we_dljhwg_j]_lbd_��khklZ\b\r__��ih�^Zgguf
J:H�?WK�Jhkkbb��hdheh�����Fl

Ebl_jZlmjZ
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���M=HEVGUC�F?L:G

Ih^a_fgZy� ^h[uqZ� m]ey� khijh\h`^Z_lky� \u^_e_gb_f� f_lZgZ� ba� m]e_ghkguo� k\bl�
ij_^klZ\eyxsbf� l_ogheh]bq_kdmx� hiZkghklv�� >ey� h[_ki_q_gby� [_ahiZkghklb� gZ
m]hevguo� rZolZo� ijbf_gyxl� ijh\_ljb\Zgb_� ]hjguo� \ujZ[hlhd� k� \u\h^hf
jZa[Z\e_ggh]h�\ha^mohf�f_lZgZ�gZ�ih\_joghklv��Z�lZd`_�^_]ZaZpbx�m]hevguo�ieZklh\�b
\ujZ[hlZgguo�ijhkljZgkl\��Ijb�^h[uq_�m]ey�hldjuluf�kihkh[hf�f_lZg��\u^_ey_lky�\
Zlfhkn_jm�ba�m]hevguo�ieZklh\�_kl_kl\_gguf�h[jZahf�

Hdheh� ��� �� hl� h[t_fZ� ih^a_fghc� ^h[uqb� m]ey� \� Jhkkbb� ijboh^blky� gZ� Dmag_pdbc
m]hevguc� [Zkk_cg� �Dma[Zkk��� [hevrZy� qZklv� dhlhjh]h� jZkiheh`_gZ� \� D_f_jh\kdhc
h[eZklb��Ijb�wlhf�\�j_]bhg_�^h[u\Z_lky�ihqlb������\k_o�dhdkmxsboky�m]e_c��IehsZ^v
Dmag_pdh]h�m]hevgh]h�[Zkk_cgZ� �������luk��df2

��gZb[hevrb_�^ebgZ� ������df��rbjbgZ� �
����df��H[sb_�]_heh]bq_kdb_�aZiZku�m]ey�\�[Zkk_cg_�^h�]em[bgu������f�hp_gb\Zxlky�\
���� fej^�� l�� Ih� g_dhlhjuf� hp_gdZf� j_kmjku� f_lZgZ� m]hevguo� ieZklh\� \� Dma[Zkk_
khklZ\eyxl������ljeg��f3 [1-4].

JZkkfhljbf� ijbf_g_gb_�f_lh^bdb�F=WBD� ^ey� hp_gdb� wfbkkbb� f_lZgZ� ba� m]hevguo
ieZklh\� \� Dma[Zkk_�� <� khhl\_lkl\bb� k� f_lh^bdhc� ^ey� hij_^_e_gby� h[s_c� wfbkkbb
f_lZgZ�mqblu\Zxlky�_]h�\u[jhku�ijb�

- ^h[uq_�m]ey�ih^a_fguf�kihkh[hf�

- ^h[uq_�m]ey�hldjuluf�kihkh[hf�

- ihke_^mxs_c�^_yl_evghklb�

Ba� kmffZjghc� wfbkkbb� f_lZgZ� \uqblZ_lky� h[t_f� f_lZgZ� ba\e_q_ggh]h� b
bkihevah\Zggh]h�f_lZgZ�

Hp_gdZ�wfbkkbb�f_lZgZ�ijb�ih^a_fghc�^h[uq_�m]ey�ij_^klZ\ey_lky�gZb[he__�\Z`ghc�
l�d�� ^h[uqZ� m]ey� wlbf� kihkh[hf� \_^_lky� gZ� [hevrbo� ]em[bgZo� ba� m]hevguo� ieZklh\�
h[eZ^Zxsbo� \ukhdhc� ]Zahghkghklvx�� Bg`_g_jgu_� kem`[u� rZol� ihklhyggh
dhgljhebjmxl�f_lZghh[bevghklv�^ey�ij_^hl\jZs_gby�aZ]Zah\Zgbc�]hjguo�\ujZ[hlhd�b
h[_ki_q_gby� [_ahiZkghc� jZ[hlu��DZd� ijZ\beh�� wlb� ^Zggu_� ^hklmigu� \� j_]bhgZevguo
kem`[Zo� =hk]hjl_ogZ^ahjZ�� Ihwlhfm� hp_gdZ� wfbkkbb� rZolgh]h� f_lZgZ� fh`_l� [ulv
ihemq_gZ�k�\ukhdhc�lhqghklvx��khhl\_lkl\mxs_c�Jy^m���f_lh^bdb�F=WBD�

<� lZ[e�� ������ ij_^klZ\e_g� njZ]f_gl� ^Zgguo�� bkihevah\Z\rboky� ^ey� hp_gdb� wfbkkbb
f_lZgZ�ijb�^h[uq_�m]ey�ih^a_fguf�kihkh[hf�\�Dma[Zkk_�\������]�

Baf_g_gb_� ^h[uqb� m]ey� ih^a_fguf� kihkh[hf� b� kgb`_gb_� wfbkkbb�f_lZgZ�� \� ����� ±
�����]]��ijb\_^_gh�gZ�jbk��������
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LZ[ebpZ������
>Zggu_��bkihevah\Z\rb_ky�^ey�hp_gdb�wfbkkbb�f_lZgZ�ba�m]hevguo�rZol

Dma[ZkkZ�\������]�
RZolZ >h[uqZ m]ey�

luk� lhgg

:[khexlgZy

f_lZghh[bevghklv�

f
3
�fbg�

H[sZy wfbkkby

f_lZgZ� f
3

H[sZy wfbkkby

f_lZgZ� luk� lhgg

Nbadmevlmjgbd 380 0,86 452016 0,30
Kb[bjkdh_ 550 1,94 1019664 0,68
I_j\hfZckdZy 750 15,85 8330760 5,58
;_jhah\kdZy 495 18,41 9676296 6,48
<hedh\Z 270 7,03 3694968 2,48
Dbjh\Z 2119 60,4 31746240 21,27
Dhevqm]bgkdh_ 815 6,5 3416400 2,29
bf� � Ghy[jy 1048 32,6 17134560 11,48
YjhkeZ\kdh]h 480 17,1 8987760 6,02
Dhfkhfhe_p 830 85,8 45096480 30,21

Jbk���������Wfbkkby�f_lZgZ�b�^h[uqZ�m]ey�ih^a_fguf�kihkh[hf�\�Dma[Zkk_�\
����������]]�
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Wfbkkby�f_lZgZ�ijb�^h[uq_�m]ey�hldjuluf�kihkh[hf�hp_gb\ZeZkv�ih�nhjfme_�
Wfbkkby��=]�KG4) = [F_lZghghkghklv��f3

�KG4�l�

+ Ij_^iheZ]Z_fuc�dhwnnbpb_gl�wfbkkbb�^ey�\f_sZxsbo
 ihjh^��f3

�KG4�l�]
u H[t_f�^h[ulh]h�m]ey�hldjuluf�kihkh[hf��l�uI_j_\h^ghc�dhwnnbpb_gl

������=]����6�f3)].
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LZ[ebpZ������
Hp_gdZ�wfbkkbb�f_lZgZ�ijb�^h[uq_�m]ey�hldjuluf�kihkh[hf

M]hevguc jZaj_a >h[uqZ m]ey�

luk� lhgg

FZjdZ m]ey =Zahghkghklv�

f
3
�lhgg

Wfbkkby f_lZgZ�

luk� lhgg

D_^jh\kdbc 5501,7 C 8,50 31,33
Fhoh\kdbc 1538,5 > 6,00 6,18
KZjlZdb 1579,1 > 6,00 6,35
DZjZdZgkdbc 1775,0 > 6,00 7,14
;ZqZlkdbc 6503,9 C 8,50 37,04
DjZkguc ;jh^ 3235,0 T 9,50 20,59
Dbk_e_\kdbc 1071,2 C 8,50 6,10
<Zojmr_\jZaj_am]hev 1612,5 @� > 8,50 9,18
LZe^bgkdbc 2943,2 @� > 8,50 16,76
?jmgZdh\kdbc 2311,7 @ 8,50 13,17
Ebkl\ygkdbc 1140,0 T 9,50 7,26
DZelZgkdbc 786,3 T 9,50 5,00
Hkbggbdh\kdbc 1448,8 T 9,50 9,22
DjZgh]hjkdbc 3008,0 T 9,50 19,15
Lhfmkbgkdbc 3223,0 C 8,50 18,35
Kb[bj]bgkdbc 2469,0 T 9,50 15,72
Hev`_jkdbc 1303,0 @�&�7 8,50 7,42
;ZjaZkdbc 219,0 G_l ^Zgguo 8,50 1,25
R_klZdb 185,0 C 8,50 1,05
Ijhdhiv_\kdbc 530,0 G_l ^Zgguo 8,50 3,02
LZe^bgkdbc ±K_\_jguc 487,0 G_l ^Zgguo 8,50 2,77
;_j_ah\dbc 141,0 G_l ^Zgguo 8,50 0,80
F_`^mj_q_gkdbc 4003,2 T,C,K 10,00 26,82
Q_jgb]h\kdbc 3429,3 C 8,50 19,53
AZ^m[jh\kdbc 500,0 G_l ^Zgguo 8,50 2,85

:gZeba� ]_hnbabq_kdbo� ^Zgguo� djmig_cr_c� m]e_^h[u\Zxs_c� dhfiZgbb� j_]bhgZ
©Dma[ZkkjZaj_am]hevª�� \� khklZ\� dhlhjhc� \oh^bl� [hevrZy� qZklv� m]hevguo� jZaj_ah\
Dma[ZkkZ�� ihdZaZe�� qlh� ^_khj[pbhggu_� k\hckl\Z� m]hevguo� ieZklh\�� hljZ[Zlu\Z_fuo
jZaj_aZfb��bkke_^h\Zgu�g_^hklZlhqgh��Ihwlhfm�f_lZghghkghklv�hij_^_eyeZkv�dhk\_ggh
gZ�hkgh\Zgbb�^Zgguo�h�fZjhqghf�khklZ\_�m]e_c��^h[u\Z_fuo�jZaj_aZfb��b�ba\_klghf
khhl\_lkl\bb� ]Zahghkghklb�fZjhqghfm� khklZ\m��Ijb� hlkmlkl\bb� ^Zgguo� ]Zahghkghklv
iheZ]ZeZkv� jZ\ghc� kj_^g_fm� agZq_gbx�� gZc^_gghfm� ^ey� jZaj_ah\� Dma[ZkkZ� ±� ����
f3
�lhgg�

<�lZ[e��������ijb\_^_gu�^Zggu_��dhlhju_�bkihevah\Zebkv�^ey�jZkq_lZ�\u[jhkh\
f_lZgZ�ijb�^h[uq_�m]ey�hldjuluf�kihkh[hf�\�Dma[Zkk_�\������]�

Baf_g_gb_� h[t_fh\� ^h[uqb� m]ey� hldjuluf� kihkh[hf� b� k\yaZggh_� k� gbf
baf_g_gb_�wfbkkbb�f_lZgZ�ijb\_^_gh�gZ�jbk��������
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Jbk���������>h[uqZ�m]ey�hldjuluf�kihkh[hf�b�wfbkkby�f_lZgZ�\�Dma[Zkk_�\
����������]]�

Wfbkkbb�f_lZgZ�ijb�ihke_^mxs_c�^_yl_evghklb�hp_gb\ZeZkv�ih�nhjfme_�
Wfbkkby��=]�KG4) = F_lZghghkghklv��f3

�KG4�l�

u�H[t_f�m]ey��^h[ulh]h�ih^a_fguf��kihkh[hf��l�u>hey�f_lZgZ�
\uk\h[h^b\r_]hky�ijb�ihke_^mxsbo�hi_jZpbyo����

uI_j_\h^ghc�dhwnnbpb_gl��=]���6 f3)].
<uqbke_gby� ijh\h^bebkv� \� ij_^iheh`_gbb�� qlh� f_lZg� ba� m]ey�� ^h[ulh]h

hldjuluf�kihkh[hf��\u^_ebeky�\�Zlfhkn_jm�gZ� klZ^bb� _]h�ba\e_q_gby�ba�g_^j��>hey
f_lZgZ��\uk\h[h^b\r_]hky�ijb�ihke_^mxsbo�hi_jZpbyo��ijbgylZ�����

�����

�����

�����

�����

�����

�����

�����

�����

1990 1991 1992 1993 1994 1995 1996 1997 1998

=ĥ

>
h
[
u
q
Z
m
]
e
y

�
f
e
g

�
l
h
g
g

�

���

���

���

���

���

���

���

W
f
b
kk
b
y
f
_l
Z
g
Z
�
f
e
j
^
�
f�

>h[uqZm]ey

Wfbkkbyf_lZgZ



III-10

40.00

50.00

60.00

70.00

80.00

90.00

100.00

1990 1991 1992 1993 1994 1995 1996 1997 1998
=h^

>
h
[
u
q
Z
m
]
e
y

�
f
e
g

�

0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

0.045

0.05

W
f
b
kk
b
y
f
_l
Z
g
Z
�
f
e
j
^
�

3

>h[uqZ m]ey

Wfbkkby

f_lZgZ

<� lZ[e��3.2.�� ijb\_^_g�njZ]f_gl� bkoh^guo� ^Zgguo� b� hp_gdZ� \u[jhkh\�f_lZgZ
ijb� ihke_^mxs_c� ^_yl_evghklb�� H[sZy� hp_gdZ� wfbkkbb� f_lZgZ� ijb� ihke_^mxs_c
^_yl_evghklb�ba� m]ey��^h[ulh]h�ih^a_fguf� kihkh[hf� \� ����� ±����� ]]���ijb\_^_gZ� gZ
jbk��3.2.3.

LZ[ebpZ�3.2.3
Hp_gdZ�wfbkkbb�f_lZgZ�ijb�ihke_^mxs_c�^_yl_evghklb��ljZgkihjlbjh\dZ

b�h[h]Zs_gb_�m]ey�

RZolZ =Zahghkghklv�

f
3
�lhgg

>h[uqZ m]ey�

luk� lhgg

Wfbkkby f_lZgZ� f
3

Wfbkkby f_lZgZ� luk�

lhgg

Nbadmevlmjgbd 14,5 380 179075 0,12
Kb[bjkdh_ 12 550 214500 0,14
I_j\hfZckdZy 25 750 609375 0,41
;_j_ah\kdZy 26 495 418275 0,28
<hedh\Z 13 270 114075 0,08
Dbjh\Z 21 2119 1446218 0,97
Dhevqm]bgkdh_ 17 815 450288 0,30
Bf� � Ghy[jy 16 1048 544960 0,37
YjhkeZ\kdh]h 15 480 234000 0,16
Dhfkhfhe_p 20 830 539500 0,36

Jbk��3.2.3��Kgb`_gb_�^h[uqb�m]ey�ih^a_fguf�kihkh[hf�b�wfbkkby�f_lZgZ
ijb�ihke_^mxs_c�^_yl_evghklb�\�����������]]�

<� Dmag_pdhf� m]hevghf� [Zkk_cg_� ijbf_gyxlky� kbkl_fu� ^_]ZaZpbb� m]hevguo
ieZklh\�� F_lZg�� dZilbjm_fuc� lZdbfb� kbkl_fZfb�� bf__l� \ukhdmx� dhgp_gljZpbx� \
f_lZgh\ha^mrghc� kf_kb� ������� ��� b� fh`_l� [ulv� wnn_dlb\gh� bkihevah\Zg� ^ey
ijhba\h^kl\Z� l_ieh�� b� we_dljhwg_j]bb��Baf_g_gb_� h[t_fh\� dZilbjh\Zggh]h�f_lZgZ� \
Dmag_pdhf�m]hevghf�[Zkk_cg_�aZ�^_\ylv�e_l�ijb\_^_gh�gZ�jbk��3.2.���H^gZdh�\�j_]bhg_
g_� \_^_lky� mlbebaZpby� f_lZgZ� \� ijhfure_gguo� fZkrlZ[Zo� b� ihwlhfm� h[t_f
bkihevah\Zggh]h�f_lZgZ�g_�mqblu\Zeky�ijb�ijh\_^_gbb�ZgZebaZ�
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H[sZy� hp_gdZ� wfbkkbb� f_lZgZ�� ihemq_ggZy� k� mq_lhf� \u[jhkh\� f_lZgZ� ijb
^h[uq_� m]ey� ih^a_fguf� b� hljuluf� kihkh[Zfb�� Z� lZd`_� ijb� ljZgkihjlbjh\d_� b
h[h]Zs_gbb�m]ey�\������±�����]]��ij_^klZ\e_gZ�gZ�jbk��3.2.4.
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2YHUDOO 0HWKDQH (PLVVLRQ &DSWXUHG 0HWKDQH

Jbk��3.2.4��H[sZy�wfbkkby�b�dZilbjh\Zgguc�f_lZgZ�\�Dma[Zkk_�\������±������]]�

:gZeba�wfbkkbb�f_lZgZ��ijh\_^_gguc�gZ�hkgh\_�j_dhf_g^Zpbc�f_lh^bdb� IPCC,
ihdZaZe�j_adh_�kgb`_gb_�wfbkkbb�f_lZgZ�\�Dmag_pdhf�m]hevghf�[Zkk_cg_�k������lhgg
^h� ���� lhgg� \� ]h^��H^gZdh� ieZgbjm_fh_� m\_ebq_gb_� h[t_fh\� ^h[uqb� m]ey� \� ����� ]�
fh`_l�ijb\_klb�d�baf_g_gbx�keh`b\r_cky�l_g^_gpbb�

Ebl_jZlmjZ

�� =hjgZy wgpbdehi_^by� F�� Kh\_lkdZy wgpbdehi_^by� lhfZ ���� �����

2. KlmiZdh\ <�I�� ?nj_fh\Z :�=�� AbfZdh\ ;�F� KljmdlmjZ j_kmjkh\ b i_jki_dlb\u ^h[uqb

f_lZgZ \ m]hevguo f_klhjh`^_gbyo KG= �� Hp_gdZ ijh]ghaguo j_kmjkh\ m]e_\h^hjh^guo

]Zah\ \ m]hevguo [Zkk_cgZo KG=� K[� gZmq� lj� Dgb]Z �� <GBB=:A� �F� ��������� F�

3. Dhaeh\kdbc ?�:�� RZjh\ G�=�� Ahehluo K�K� b ^j� Hkh[_gghklb kujv_\hc [Zau ijhfukeh\hc

^h[uqb f_lZgZ ba m]hevguo ieZklh\ \ Dma[Zkk_ �� F_lZg m]hevguo rZol� ijh]gha�

mijZ\e_gb_� bkihevah\Zgb_� Ij_ijbgl FP BMM KH J:G� � �� �D_f_jh\h� ������ K� ����

4. Tailakov O.V., Polevshikov G.Y., Abramov I.L., Panchiseva T.A., Sinelnikova A.V., Zolotykh S.S.
Potential and Utilization Trends of Coalbed Methane Recovery in Kuznetsk Coal Basin of
Russia.// Proc. of International Coalbed Methane Symposium. Alabama. 12-16 May 1997, p.
157-167.
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���IJH;E?FU�HP?GDB�<U;JHKH<�<�E?K:O

<�khhl\_lkl\bb�k�JZfhqghc�dhg\_gpb_c�HHG�h[�baf_g_gbb�debfZlZ� �JDBD���wfbkkbb
iZjgbdh\uo� ]Zah\� ih^e_`Zl� h[yaZl_evghc� _`_]h^ghc� bg\_glZjbaZpbb� \h� \k_o
]hkm^Zjkl\Zo�mqZklgbdZo� JDBD� �JZfhqgZy� Dhg\_gpby� HHG, 1998; Climate Change,
��������<�k\_l_�ijbgylh]h�\� �����]��Dbhlkdh]h�ijhlhdheZ�JDBD� i_j_^�Jhkkb_c�klhbl
aZ^ZqZ� [he__� gZ^_`gh]h� dhgljhey� \u[jhkh\� iZjgbdh\uo� ]Zah\� \� jZaebqguo� k_dlhjZo
wdhghfbdb�� \� lhf� qbke_� ijb� baf_g_gbb� a_fe_ihevah\Zgby� b� \� e_kghf� ohayckl\_
�Dbhlkdbc�ijhlhdhe� 1998).�Ijb�wlhf�hkh[h_�\gbfZgb_�ke_^m_l�m^_eylv�kha^Zgbx�e_kh\
gZ�l_jjblhjbyo��dhlhju_�^h�wlh]h�gZoh^bebkv�ih^�^jm]bfb�\b^Zfb�a_fe_ihevah\Zgby�
P_ev� gZklhys_]h� bkke_^h\Zgby� �� jZkkfhlj_lv� \hijhku� ijZdlbq_kdh]h� ijbf_g_gby
klZl_c� ���� b� ���� Dbhlkdh]h� ijhlhdheZ� b� \uihegblv� ij_^\Zjbl_evgmx� hp_gdm� klhdh\
iZjgbdh\uo�]Zah\�\�khhl\_lkl\bb�kh�klZlv_c�����gZ�ijbf_j_�Gh\]hjh^kdhc�h[eZklb�

H[t_dlu�b�f_lh^u�bkke_^h\Zgby
DZd� mdZaZgh� \� klZlvyo� ���� b� ���� Dbhlkdh]h� ijhlhdheZ�� m\_ebq_gb_� qbkluo� klhdh\
iZjgbdh\uo�]Zah\�\�j_amevlZl_�ijyfhc�^_yl_evghklb�q_eh\_dZ�fh`_l�[ulv�^hklb]gmlh�\
j_amevlZl_� h[e_k_gby� b� e_kh\hah[gh\e_gby�� lh� _klv� iml_f� kha^Zgby� bkdmkkl\_gguo
e_kh\�gZ�l_jjblhjbyo��gZoh^b\rboky�^h�wlh]h�\�^jm]bo�\b^Zo�ihevah\Zgby��Ijb� wlhf
g_h[oh^bfh�mqblu\Zlv�lhevdh�l_�\b^u�^_yl_evghklb��dhlhju_�hkms_kl\eyxlky�k� ����
]h^Z� �Dbhlkdbc� ijhlhdhe� 1998��� K� ijZdlbq_kdhc� lhqdb� aj_gby� wlh� agZqbl�� qlh� \
dZq_kl\_� ih]ehlbl_e_c� ^\mhdbkb� m]e_jh^Z� �CO2)� jZkkfZljb\Zxlky� e_kZ�� kha^Zggu_� \
j_amevlZl_�Zgljhih]_gguo�baf_g_gbc�\� a_fe_ihevah\Zgbb��<� lZ[ebp_� ������ijb\_^_gZ
^bgZfbdZ� kha^Zgby� bkdmkkl\_gguo� e_khgZkZ`^_gbc� �e_kguo� dmevlmj�� gZ� a_feyo�
ijbgyluo�Gh\]hjh^kdbf�mijZ\e_gb_f�e_kZfb�ba�^jm]bo�\b^h\�a_fe_ihevah\Zgby�

LZ[ebpZ�������

Kha^Zgb_�e_kguo�dmevlmj�gZ�a_feyo��ijbgyluo�Gh\]hjh^kdbf�mijZ\e_gb_f
e_kZfb�ba�^jm]bo�\b^h\�a_fe_ihevah\Zgby�aZ�i_jbh^�k������ih������]]�

IehsZ^v kha^Zgguo aZ ]h^ e_kguo dmevlmj� ]Z

=h^ GZ \ujZ[hlZgguo GZ [u\rbo

lhjnygbdZo dZjv_jZo k_evoham]h^vyo

1990 35 - -
1991 - - -
1992 50 - -
1993 30 - 5
1994 47 16 48
1995 63 7 157
1996 154 16 83
1997 20 27 23
1998 86 41 106

GZ�i_j\uc�\a]ey^�\k_�\b^u�Zgljhih]_gghc�^_yl_evghklb��ijb\_^_ggu_�\�LZ[ebp_�������
m^h\e_l\hjyxl�kl������b�����Dbhlkdh]h�ijhlhdheZ��H^gZdh�k�lhqdb�aj_gby�hij_^_e_gby
F=WBD�� dhlhjh_� mklZgZ\eb\Z_l� \j_f_ggu_� jZfdb� ijhbkoh^ysbo� baf_g_gbc�� lhevdh
e_kgu_� dmevlmju� gZ� [u\rbo� k_evkdhohayckl\_gguo� a_feyo� \� iheghc� f_j_
khhl\_lkl\mxl� ihgylbx� ³h[e_k_gby´� IjhlhdheZ�� Ihwlhfm� \� dZq_kl\_� h[t_dlh\
bkke_^h\Zgby� [ueb� \u[jZgu� e_kgu_� dmevlmju�� \ukZ`_ggu_� gZ� [u\rbo
k_evkdhohayckl\_gguo�m]h^vyo�Gh\]hjh^kdhc�h[eZklb�gZqbgZy�k������]��\dexqbl_evgh�

Kha^Zgb_� \ukhdhijh^mdlb\guo� gZkZ`^_gbc� y\ey_lky� ijbhjbl_lghc� aZ^Zq_c
e_khdmevlmjgh]h�ijhba\h^kl\Z��Ihwlhfm�e_khohayckl\_ggu_�f_jhijbylby�\�fheh^gydZo
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gZijZ\e_gu� gZ� nhjfbjh\Zgb_� dZq_kl\_gguo� ^j_\hklh_\�� Ijb� wlhf� [hevrbgkl\h
f_jhijbylbc� gZagZqZ_lky� k� fhf_glZ� i_j_\h^Z� dmevlmj� \� e_khihdjulmx� iehsZ^v
�GZklZ\e_gb_� ih� jm[dZf� moh^Z�� ������� I_j_\h^� hkms_kl\ey_lky� ih� ^hklb`_gbb
dmevlmjZfb�\hajZklZ���e_l��Hp_gdZ� aZiZkh\�^j_\hklh_\�gZqbgZ_lky��dZd�ijZ\beh��k� ���
e_lg_]h� \hajZklZ� �Lj_lvydh\� k� khZ\l��� ������� Djhf_� lh]h�� ijbf_gy_fu_� \� gZklhys__
\j_fy� f_lh^u� iha\heyxl� hij_^_eblv� ebrv� [bhfZkkm� ]eZ\gh]h� we_f_glZ� e_kZ� �
^j_\_kgh]h� yjmkZ�� \� lh� \j_fy� dZd� [bhfZkkZ� gZihq\_ggh]h� jZklbl_evgh]h� ihdjh\Z�
ih^e_kdZ�b�ih^jhklZ�g_�mqblu\Z_lky��LZdbf�h[jZahf�hp_gdZ�[bhfZkku�e_kguo�dmevlmj
^h����e_lg_]h�\hajZklZ�y\ey_lky�^hklZlhqgh�keh`ghc�aZ^Zq_c�

Fu� ijbgyeb� jy^� ij_^\Zjbl_evguo� mkeh\bc� b� ^hims_gbc�� dhlhju_� hkgh\u\Zxlky� gZ
bgnhjfZpbb� h[� hj]ZgbaZpbb� b� \_^_gbb� e_kgh]h� ohayckl\Z� b� l_ogheh]bb� kha^Zgby
e_kguo� dmevlmj� gZ� l_jjblhjbb�Gh\]hjh^kdhc� h[eZklb��Ihkdhevdm� \� ���� kemqZ_\� gZ
l_jjblhjbb� h[eZklb� kha^Zxlky� qbklu_� dmevlmju� _eb�� [ueh� ijbgylh�� qlh� \k_
bkdmkkl\_ggu_� e_khgZkZ`^_gby� gZ� [u\rbo� k_evkdhohayckl\_gguo� a_feyo� [ueb
kha^Zgu� ��e_lgbfb� kZ`_gpZfb� _eb�� Ih� ^Zgguf� j_]bhgZevguo�� wdki_jlh\� ]mklhlZ
ihkZ^db�e_kguo�dmevlmj�khklZ\ey_l���������luk��rl��gZ���]Z��Z�bo�ijb`b\Z_fhklv� �����
�����>ey� gZrbo� jZkq_lh\� [ueZ� \aylZ� kj_^gyy� \_ebqbgZ� ]mklhlu� ihkZ^db� �� ����� luk�
rl��]Z�� b� ijb`b\Z_fhklv� ����� LZdbf� h[jZahf� ih� khklhygbx� gZ� ����� ]h^� \hajZkl
dmevlmj� _eb�� kha^Zgguo� gZ� k_evkdhohayckl\_gguo� a_feyo� Gh\]hjh^kdhc� h[eZklb
�lZ[ebpZ� ��������hij_^_eyeky�dZd�kmffZ�qbkeZ�e_l��ijhr_^rbo�k�fhf_glZ�ihkZ^db�b� �
e_l��\�l_q_gb_�dhlhjuo�kZ`_gpu�\ujZsb\Zebkv�\�e_kguo�iblhfgbdZo��lZ[ebpZ��������

LZ[ebpZ�������

<hajZkl�e_kguo�dmevlmj�_eb�kha^Zgguo�gZ�k_evkdhohayckl\_gguo�a_feyo
Gh\]hjh^kdhc�h[eZklb�ih�khklhygbx�gZ������]h^�

=h^ kha^Zgby e_kguo dmevlmj <hajZkl \ ���� ]�� e_l

1993 8
1994 7
1995 6
1996 5
1997 4
1998 3

Ihbkd�^Zgguo�ebl_jZlmju�b�dhgkmevlZpbb�k�wdki_jlZfb���ki_pbZebklZfb�N_^_jZevghc
kem`[u� e_kgh]h� ohayckl\Z� Jhkkbb� iha\hebeb� \uy\blv� ^\Z� hkgh\guo� f_lh^Z� hp_gdb
aZiZkh\�fheh^gydh\�

1. <� lhf� kemqZ_�� _keb� dmevlmju� bf_xl� \hajZkl� �� e_l� b� f_g__�� bo� aZiZk� gZ� �
]_dlZj_� hij_^_ey_lky� ih� KijZ\hqghfm� ihkh[bx� ³AZiZk� fheh^gydh\� \
dm[hf_ljZo� gZ� ]_dlZj´�� khklZ\e_gghfm� \� ����� ]�� X]h�<hklhqguf
e_khmkljhbl_evguf�ij_^ijbylb_f�<H�³E_kijh_dl´�

2. AZiZk�dmevlmj�klZjr_� ��e_l�fh`_l�[ulv�hij_^_e_g�gZ�hkgh\_�h[t_fZ�kl\heZ
h^gh]h�^_j_\Z�\�dhj_�\�khhl\_lkl\bb�k�lZ[ebpZfb�H[s_khxaguo�ghjfZlb\h\
^ey� lZdkZpbb� e_kh\� ������� b� ihke_^mxs_]h� i_j_kq_lZ� \� aZiZk� gZ� ]_dlZj_� k
mq_lhf�]mklhlu�ihkZ^db�b�ijb`b\Z_fhklb�dmevlmj�

Hq_\b^gh��qlh�^ey�hij_^_e_gby�[bhfZkku�e_kguo�dmevlmj�gZ�[u\rbo�k_evoham]h^vyo
Gh\]hjh^kdhc� h[eZklb� g_h[oh^bfh� bkihevah\Zlv� h[Z�f_lh^Z� hp_ghd��LZdbf� h[jZahf�
aZiZk� dmevlmj�� kha^Zgguo� \� ���������� b� \� ���������� jZkkqblu\Zeky� hl^_evgh�� AZiZk
dmevlmj������]���g_�hij_^_eyeky��lZd�dZd�^_ckl\mxsb_�f_lh^u�hp_ghd�g_ijbf_gbfu�d
gZkZ`^_gbyf���e_lg_]h�\hajZklZ�

>ey�hp_gdb�aZiZkZ�����e_lgbo�dmevlmj�_eb� �]h^�ihkZ^db������������[ueh�ijbgylh��qlh
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bo�^bZf_lj�gZ�\ukhl_�����f�khklZ\ey_l�����kf��Z�\ukhlZ�g_�ij_\urZ_l�����f��Lh]^Z�h[t_f
kl\heZ� \� dhj_� ^ey� �� ^_j_\Z� khklZ\ey_l� �������f3

� �H[s_khxagu_� ghjfZlb\u����� ������
Mqblu\Zy� kj_^gxx� ]mklhlm� ihkZ^db� ������ luk�� rl��]Z�� b� kj_^gxx� ijb`b\Z_fhklv
�������ihemqZeb�dhebq_kl\h�kl\heh\�b��khhl\_kl\_ggh��h[sbc�aZiZk�gZ���]Z�

Ih� k\b^_l_evkl\m� j_]bhgZevguo� wdki_jlh\�� kj_^gyy� \ukhlZ� ����e_lgbo� dmevlmj� g_
ij_\urZ_l� ����f��<� khhl\_lkl\bb� k�H[s_khxagufb�ghjfZlb\Zfb�^ey� lZdkZpbb� e_kh\
��������hlghkbl_evgZy�iheghlZ�o\hcguo�fheh^gydh\�ijb�dhebq_kl\_���������luk��rl��]Z
khklZ\ey_l� ����� Lh]^Z� ih�KijZ\hqghfm� ihkh[bx� ³AZiZk� fheh^gydh\� \� dm[hf_ljZo� gZ
]_dlZj´� ^ey� dmevlmj� _eb� \ukhlhc� ����f� b� iheghlhc� ���� [ue� gZc^_g� aZiZk� �� ����f3

�]Z�
Ke_^h\Zl_evgh�ijb�iheghl_�����aZiZk�khklZ\bl�����f3

�]Z�

<_ebqbgu� aZiZkh\�i_j_kqblu\Zeb� \� l� kmohc�fZkku� k� bkihevah\Zgb_f� dhwnnbpb_glh\
i_j_\h^Z� ^ey� fheh^gydh\� ������ l�f3

� �BkZ_\� k� khZ\l��� ������ b� ���� �^ey� kmohc� fZkku��
ijb\_^_ggh]h�\�JZ[hq_c�dgb]_ I_j_kfhlj_gguo�Jmdh\h^ysbo�ijbgpbih\�gZpbhgZevguo

bg\_glZjbaZpbc� iZjgbdh\uo� ]Zah\� F=WBD (Revised 1996 IPCC Guidelines, 1997).
Ihemq_ggu_� agZq_gby� bkihevah\Zeb� ^ey� hij_^_e_gby� h[s_]h� h[t_fZ� gZdhie_gghc
[bhfZkku� ih� ijhp_glghfm� khhlghr_gbx� we_f_glh\� ^j_\hklhy� \� kmohc� fZkk_�
ijb\_^_gghfm�\�kijZ\hqghf�ihkh[bb�Ehah\h]h�k�khZ\l�� �������^ey� ]mklhlu�ihkZ^db� �
luk�� kZ`_gp_\� gZ� �� ]Z�� Ihkdhevdm� ihkh[b_� g_� kh^_j`Zeh� ^Zgguo� ^ey� _eb�� [ueb
bkihevah\Zgu� khhlghr_gby� ^ey� khkgu�� dhlhju_� \� \hajZkl_� ^h� ��� e_l� g_agZqbl_evgh
hlebqZxlky� hl� khhl\_klkl\mxsbo� \_ebqbg� ^ey� _eb�� J_amevlZlu� jZkq_lh\
i_j_kqblu\Zebkv�\�CO2�b�\ujZ`Zebkv�\�=]�

J_amevlZlu�b�h[km`^_gb_
<� lZ[ebp_� ������ ijb\_^_gu� agZq_gby� aZiZkh\� dmevlmj� _eb� jZagh]h� \hajZklZ�
jZkkqblZggu_�gZ���]Z�b�gZ�h[smx�iehsZ^v��dhlhjmx�hgb�aZgbfZxl�

LZ[ebpZ�������

AZiZk�dmevlmj�_eb�gZ���]Z�b�gZ�h[smx�iehsZ^v��dhlhjmx�hgb�aZgbfZxl�

<hajZkl dmevlmj� e_l AZiZk� f
3
�]Z AZgbfZ_fZy

iehsZ^v

H[sbc aZiZk gZ aZgbfZ_fhc iehsZ^b� f
3

��� e_l 1.60 263 420.80
��� e_l 0.78 53 41.45

DZd� \b^gh� ba� lZ[ebpu� ������� aZiZku� gZ� �� ]Z� dmevlmj� jZagh]h� \hajZklZ� jZaebqZxlky
ijZdlbq_kdb�\���jZaZ��Ih�\b^bfhfm�wlh�k\yaZgh�k�lhqghklvx�bkihevah\Zgguo�f_lh^h\
hp_ghd�� F_lh^� jZkq_lZ� gZ� hkgh\_� h[t_fZ� �� ^_j_\Z� \� dhj_� ^ey� dmevlmj� ����e_lg_]h
\hajZklZ� y\ey_lky� [_amkeh\gh� [he__� lhqguf�� q_f� ]jm[Zy� hp_gdZ� aZiZkZ� dmevlmj� \
\hajZkl_� hl� �� ^h� �� e_l��D� kh`Ze_gbx�� h[Z�f_lh^Z� bf_xl� h]jZgbq_ggu_� \hafh`ghklb
ijbf_g_gby��q_f�b�h[mkeh\e_gh�bo�kh\f_klgh_�bkihevah\Zgb_�\�^Zgghf�bkke_^h\Zgbb�

LZ[ebpZ�������

Ijhp_glgh_�khhlghr_gb_�we_f_glh\�^j_\hklhy�\�kmohc�fZkk_��jZkkqblZgh�gZ
hkgh\_�^Zgguo�Ehah\h]h�k�khZ\l���������

IhdZaZl_ev Ijhp_gl \ khklZ\_ ^j_\hklhy� �

Kl\heu \ dhj_ 66
@b\u_ \_l\b 9

O\hy 9
Dhjgb 16
<k_]h 100

<� lZ[ebp_� ������ ijb\_^_gh� ijhp_glgh_� khhlghr_gb_� we_f_glh\� ^j_\hklhy� \� kmohc
fZkk_��jZkkqblZggh_�^ey�khkgu�ih�^Zgguf�Ehah\h]h�k�khZ\l���������^ey�]mklhlu�ihkZ^db
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�� luk�� kZ`_gp_\� gZ� �� ]Z�� Wlh� khhlghr_gb_� [ueh� bkihevah\Zgh� ^ey� jZkq_lZ� h[s_]h
h[t_fZ�[bhfZkku�\�dmevlmjZo�_eb��kha^Zgguo�gZ�[u\rbo�k_evkdhohayckl\_gguo�a_feyo
Gh\]hjh^kdhc�h[eZklb�ihke_������]�

Kl\heu� \� dhj_� khklZ\eyxl� hdheh� ���� \k_c� [bhfZkku� ^_j_\Z� �lZ[ebpZ� �������

Ke_^h\Zl_evgh��agZy�h[smx�fZkkm�kl\heh\�\�dhj_��fh`gh�jZkkqblZlv�kmffZjguc�h[t_f
[bhfZkku��gZdhie_gguc�dmevlmjZfb�ih�khklhygbx�gZ������]h^�

J_amevlZlu�jZkq_lh\�fZkku�m]e_jh^Z�\�^_j_\_kbg_�b�dhj_�dmevlmj�jZagh]h�\hajZklZ�gZ
[u\rbo�k_evkdhohayckl\_gguo�a_feyo�Gh\]hjh^kdhc�h[eZklb��ijb\_^_gu�\�lZ[ebp_���
<� lZ[ebp_� lZd`_� ijb\_^_gu� agZq_gby� h[s_c� [bhfZkku�� gZdhie_gghc
jZkkfZljb\Z_fufb� ^j_\hklhyfb�� dhlhju_� [ueb� ihemq_gu� gZ� hkgh\_� khhlghr_gbc
lZ[ebpu�������

LZ[ebpZ�������

FZkkZ�m]e_jh^Z�\�^j_\_kbg_�\�dhj_�b�h[sZy�[bhfZkkZ�dmevlmj��kha^Zgguo�gZ
[u\rbo�k_evkdhohayckl\_gguo�a_feyo�Gh\]hjh^kdhc�h[eZklb�\�i_j_kq_l_�gZ�l

kmoh]h�\_s_kl\Z�

<hajZkl dmevlmj� e_l FZkkZ m]e_jh^Z \ ^j_\_kbg_ b

dhj_� l kmoh]h \_s_kl\Z

H[sZy [bhfZkkZ dmevlmj� l kmoh]h

\_s_kl\Z

��� e_l 250.4 379.4
��� e_l 24.7 37.4

<k_]h 416.8

Ih�khklhygbx�gZ������]��h[sZy�[bhfZkkZ�dmevlmj�����e_lg_]h�\hajZklZ� �]h^u�ihkZ^db
����������� khklZ\beZ� \� i_j_kq_l_� gZ� kmoh_� \_s_kl\h� ������ l�� Khhl\_lkl\_ggh
ih]ehs_gb_�m]e_dbkeh]h�]ZaZ��CO2) wlbfb�gZkZ`^_gbyfb��������=]��KmffZjgZy�[bhfZkkZ
dmevlmj�\�\hajZkl_�����e_l�������b������]h^h\�ihkZ^db��khklZ\ey_l������l���lh�_klv�hgb
y\eyxlky� klhdhf� ����� =]� CO2�� LZdbf� h[jZahf�� kha^Zggu_� gZ� k_evkdhohayckl\_gguo
a_feyo�Gh\]hjh^kdhc�h[eZklb�e_kZ�ih]ehlbeb������=]�CO2.

AZ� i_jbh^� k� ����� ih� ����� ]]�� iehsZ^v� k_evkdhohayckl\_gguo� a_f_ev� Gh\]hjh^kdhc
h[eZklb�baf_gbeZkv�gZ� ���� luk�� ]Z��Ijb� wlhf�e_kgu_�dmevlmju�[ueb� kha^Zgu�gZ� ���
wlhc�iehsZ^b��K������ih������]]��iehsZ^v�k_evkdhohayckl\_gguo�m]h^bc�Jhkkbckdhc
N_^_jZpbb� baf_gbeZkv� gZ� ���� feg�� ]Z� �K_evkdh_� ohayckl\h� \� Jhkkbb�� ������� ?keb
ijbgylv�� qlh� e_kgu_� dmevlmju� [ueb� kha^Zgu� gZ� ���� wlhc� l_jjblhjbb�� lh� bo� h[sZy
iehsZ^v�khklZ\bl�����feg��]Z��Ih�]jm[uf�hp_gdZf���]Z�e_kguo�dmevlmj�y\ey_lky�klhdhf
hdheh�������=]�CO2��Ke_^h\Zl_evgh��ih]ehs_gb_�^\mhdbkb�m]e_jh^Z�gZ�l_jjblhjbb����
feg�]Z�khklZ\bl�ijb[ebabl_evgh� �������=]��LZdbf�h[jZahf�gZ�ijbf_j_�Gh\]hjh^kdhc
h[eZklb� ihdZaZgh�� qlh� kha^Z\Z_fu_� gZ� [u\rbo� k_evkdhohayckl\_gguo� a_feyo� Jhkkbb
e_kZ�b]jZxl�\Z`gmx�jhev�\�ih]ehs_gbb�CO2�ba�Zlfhkn_ju�

:\lhju� [eZ]h^Zjgu� US EPA b� PNNL aZ� nbgZgkh\mx� ih^^_j`dm� bkke_^h\Zgby��Fu
ijbagZl_evgu�X�<��N_^hjh\m�ba�Dhfbl_lZ�ih�wdheh]bb�Gh\]hjh^kdhc�h[eZklb�b�G�G�
=mk_\m� ba� P_gljZevgh]h� e_khmkljhbl_evgh]h� ij_^ijbylby� aZ� p_ggu_� kh\_lu� b
aZf_qZgby�ih�oh^m�\uiheg_gby�bkke_^h\Zgby�
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<u\h^u

1. Lhevdh�kha^Zgb_�bkdmkkl\_gguo�e_kh\�gZ�l_jjblhjbb�[u\rbo�k_evkdhohayckl\_gguo
a_f_ev� fh`_l� [ulv� ijyfh� hlg_k_gh� d� ihgylbx� ³h[e_k_gb_´� klZlvb� ���� Dbhlkdh]h
ijhlhdheZ�

2. E_kZ�� kha^Zggu_�gZ�[u\rbo� k_evkdhohayckl\_gguo� a_feyo�� b]jZxl� \Z`gmx� jhev� \
klhd_� CO2� ba� Zlfhkn_ju�� <uiheg_ggu_� ^ey� l_jjblhjbb� Gh\]hjh^kdhc� h[eZklb
jZkq_lu�ihdZau\Zxl��qlh�ih�khklhygbx�gZ������]�������]Z�e_kguo�dmevlmj�ih]ehlbeb
�����=]�CO2.

3. Ij_^klZ\ey_lky� p_e_khh[jZaguf� ijh^he`_gb_� bkke_^h\Zgbc� ih� ih\ur_gbx
lhqghklb�hp_ghd�ih]ehs_gby�CO2�bkdmkkl\_ggufb�e_kZfb�

Kibkhd�bkihevah\Zgghc�ebl_jZlmju
1.  AZ]j__\�<�<���Kmobo�<�B���R\b^_gdh�:�A���=mk_\�G�G���FhrdZe_\�:�=��H[s_khxagu_

ghjfZlb\u�^ey�lZdkZpbb�e_kh\���F���Dhehk�������������k�
2.  BkZ_\�:�K���Dhjh\bg�=�B���Mldbg�:�B���Ijy`gbdh\�:�:���AZfheh^qbdh\�>�=��Hp_gdZ

aZiZkh\�b�]h^bqgh]h�^_ihgbjh\Zgby�m]e_jh^Z�\�nblhfZkk_�e_kguo�wdhkbkl_f�Jhkkbb�
E_kh\_^_gb_�����������k�������

3.  Dbhlkdbc�ijhlhdhe�d�Dhg\_gpbb�h[�baf_g_gbb�debfZlZ��UN�FCCC, UNEP / IUC.
1998. 33 k�

4.  Ehah\hc� :�>��� ;m]Z_\� <�:��� Kfhevygh\� :�G�� LZdkZpby� lhgdhf_jgh]h� e_kZ� b
g_^j_\_kgh]h�kujvy��KijZ\hqgh_�ihkh[b_��<hjhg_`��Ba^�\h�<=M�����������k�

5.  GZklZ\e_gb_� ih� jm[dZf� moh^Z� \� jZ\gbgguo� e_kZo� _\jhi_ckdhc� qZklb� Jhkkbb�� �F��

<GBBPe_kj_kmjk�������������k�
6.  JZfhqgZy�Dhg\_gpby�HHG�h[�baf_g_gbb�debfZlZ�UN�FCCC, UNEP / IUC. 1998. 29

k�
7.  K_evkdh_� ohayckl\h� \� Jhkkbb�� KlZlbklbq_kdbc� k[hjgbd�� =hkdhfklZl� Jhkkbb�� �F��

�����������k�
8.  Lj_lvydh\� G�<��� =hjkdbc� I�<��� KZfhceh\bq� =�=�� KijZ\hqgbd� lZdkZlhjZ�� �F��

=hke_k[mfba^Zl�������������k�
9.  Climate Change 1995. IPCC Second Assessment. A Report of the Intergovernmental Panel

on Climate Change. WMO - UNEP, 1995. 64 p.
10.  Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories. IPCC-OECD-

IEA. Paris, 1997.
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���M=EM;E?GGH?�J:KKFHLJ?GB?�JY>:�IJ?>IJBYLBC
GH<=HJH>KDHC�H;E:KLB��HJB?GLBJH<:GGH?�G:�BO�MQ:KLB?�<
F?O:GBAF:O�=B;DHKLB

>Zggh_� ki_pbZevgh_� bkke_^h\Zgb_� ijba\Zgh� ^Zlv� ^hihegbl_evgmx� [he__� ih^jh[gmx
bgnhjfZpbx� h� \u[jhkZo� iZjgbdh\uo� ]Zah\� gZ� \_^msbo� ij_^ijbylbyo� Gh\]hjh^kdhc
h[eZklb�±�ihl_gpbZevgufb�mqZklgbdZfb�ijh_dlh\�kh\f_klgh]h�hkms_kl\e_gby�b�ijh[guo
k^_ehd� ih� lhj]h\e_� d\hlZfb�� Ij_`^_� \k_]h�� ihke_� ^_lZevgh]h� h[km`^_gby� k
gh\]hjh^kdbfb� wdki_jlZfb�� mqZkl\mxsbfb� \� \uiheg_gbb� ^Zggh]h� ijh_dlZ�� [ue
khklZ\e_g� kibkhd�ij_^ijbylbc�b�hj]ZgbaZpbc��\u]ey^_\rbo�gZb[he__�i_jki_dlb\gufb
^ey�gZrbo�p_e_c�

1. H:H�³:DJHG´
2. LWP����\�]��Gh\]hjh^_
3. Ih^a_fgh_�]ZahojZgbebs_�³G?<KDH?´
4. M]eh\kdbc�ba\_kldh\uc�dhf[bgZl
5. ;hjh\bq_kdbc�aZ\h^�h]g_mihjh\��]��;hjh\bqb�
6. H:H��³HDMEH<KDBC�;MF:@GBD´��p_eexehagh�[mfZ`gh_�ijhba\h^kl\h�
7. Jhkkbckdh�Nbgkdh_�ij_^ijbylb_�“J:ML:F:” ih�i_j_jZ[hld_�^j_\_kbgu�\�]��Qm^h\h
8. DhfiZgby�³NE:C>?J�QM>H<H´��ijhba\h^kl\h�l_jfhbaheypbhgguo�fZl_jbZh\�
9. NZ[jbdZ�ih�ijhba\h^kl\m�nZg_ju�\�]��IZjnbgh �ih[ebahklb�hl�]��KlZjZy�JmkkZ�
10. Q_jdbah\kdbc�fykhi_j_jZ[Zlu\Zxsbc�dhf[bgZl
11. :H�Fykhi_j_jZ[Zlu\Zxsbc�dhf[bgZl�³FYKGHC�><HJ´
12. I_klh\kdbc�^_j_\hh[jZ[Zlu\Zxsbc�dhf[bgZl
13. Ij_^ijbylb_�³XIBL?J´��ijhba\h^kl\h�hilbdb�
14. FmgbpbiZevgZy�kbkl_fZ�l_iehkgZ[`_gby�³E?<H;?J?@G:Y´
15. Gh\]hjh^kdbc�iheb]hg�l\_j^uo�[ulh\uo�hloh^h\��L;H�
16. FZeh\br_jkdZy�nZ[jbdZ�ih�ijhba\h^kl\m�kl_deZ
17. Khhjm`_gby�\h^hhqbkldb�\�]��Gh\]hjh^_
18. :\bZj_fhglgh_�ij_^ijbylb_�\�]��KlZjZy�JmkkZ
19. :\lhj_fhglgh_�ij_^ijbylb_�\�]��KlZjZy�JmkkZ
20. NZ[jbdZ�ih�ijhba\h^kl\m�kbebdZlgh]h�dbjibqZ�\�]��;hjh\bqb
21. =Zev\Zgbq_kdZy�nZ[jbdZ�\ ]��Gh\]hjh^
22. K\bgh\h^q_kdbc�dhf[bgZl�³GH<=HJH>KDBC´

Ijb�khklZ\e_gbb�³dhjhldh]h�ebklZ´�ij_^ijbylbc�ijbgbfZebkv�\h�\gbfZgb_�ke_^mxsb_
djbl_jbb�

x Mklhcqb\h_�wdhghfbq_kdh_�khklhygb_�ij_^ijbylby

x Q_ldh�\ujZ`_ggh_�`_eZgb_�jmdh\h^kl\Z�ij_^ijbylby�mqZkl\h\Zlv�\�^Zgghf�ijh_dl_

x GZebqb_�ykguo�b�dhgdj_lguo�\hafh`ghkl_c�kgb`_gby�\u[jhkh\�iZjgbdh\uo�]Zah\

x Kms_kl\_gguc�\deZ^�\�\Zeh\uc�\u[jhk�iZjgbdh\uo�]Zah\�\�h[eZklb

 Ihke_� [he__� ^_lZevghc� hp_gdb� b� ihemq_gby� gZ� f_kl_� i_j\bqguo� ^Zgguo�
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^hihegbl_evghc�bgnhjfZpbb�h�^_yl_evghklb��k\yaZgghc�k��wfbkkbyfb�iZjgbdh\uo�]Zah\�
b� bgnhjfZpbb� ^ey� hp_gdb� \hafh`ghklb� hj]ZgbaZpbb� ijh_dlh\� kh\f_klgh]h
hkms_kl\e_gby�b�ibehlguo�\ZjbZglh\�lhj]h\eb�d\hlZfb��[ueb�hlh[jZgu���ij_^ijbylbc�
;ueZ� hj]Zgbah\ZgZ� ki_pbZevgZy� ih_a^dZ� lj_o� fhkdh\kdbo� b� g_kdhevdbo� f_klguo
wdki_jlh\�ih�wlbf�ij_^ijbylbyf�

x H:H��:djhg��

x Gh\]hjh^kdZy�LWP�����

x G_\kdZy�klZgpby�ih^a_fgh]h�ojZg_gby�]ZaZ�

x M]eh\kdbc�ba\_kldh\uc�dhf[bgZl�

x H:H��;hjh\bqkdbc�dhf[bgZl�h]g_mihjh\��

x :HAL��Gh\]hjh^kdbc�k\fghdhf[bgZl��

 <h�\j_fy�ih_a^db� lZd`_�ijh\h^bebkv�^_lZevgu_� h[km`^_gby� kblmZpbb� \� jZchgZo
h[eZklb�k�ij_^klZ\bl_eyfb�f_klguo�Z^fbgbkljZpbc��<k_]h�ih_a^dZfb�[ueh�ho\Zq_gh� �
gZb[he__� ijhfure_ggh� jZa\bluo� jZchgh\� h[eZklb� �Gh\]hjh^kdbc�� ;hjh\bqkdbc�
Hdmeh\kdbc��<Ze^Zckdbc��>_fvygkdbc�b�Dj_klph\kdbc��

 

 G?<KD:Y�KL:GPBY�IH>A?FGH=H�OJ:G?GBY�=:A:

 F_klhiheh`_gb_�� Dj_klph\kdbc� jZchg�� :e_dk_c� :e_dk__\bq� ;hg^Zj_gdh�
gZqZevgbd�G_\kdhc�KIO=�b�B]hjv�:e_dk__\bq�<_ldbg��ij_^k_^Zl_ev�=hkm^Zjkl\_ggh]h
dhfbl_lZ�ih�wdheh]bb�Dj_kl_pdh]h�jZchgZ�

 Ih� l_jjblhjbb� Gh\]hjh^kdhc� h[eZklb� ijhoh^yl� fZ]bkljZevgu_� ]Zahijh\h^u
K_jimoh\���KZgdl�I_l_j[mj]��b�=jyah\_p���KZgdl�I_l_j[mj]�k�hl\h^Zfb�<Ze^Zc���Qm^h\h�b
<Ze^Zc���Ikdh\��Dhfij_kkhjgu_�klZgpbb��DK��fZ]bkljZevguo�]Zahijh\h^h\�jZkiheh`_gu
\�jZchgZo�]]��<Ze^Zc�b�Gh\]hjh^��_s_�h^gZ�DK���Dj_klph\kdZy�\oh^bl�\�khklZ\�G_\kdhc
klZgpbb�ih^a_fgh]h�ojZg_gby�]ZaZ�b�wdkiemZlbjm_lky�\�l_q_gbb�iheh\bgu�dZ`^h]h�]h^Z��
<Ze^ZckdZy�DK�hkgZs_gZ�lhevdh�dhfij_kkhjZfb�k�we_dljbq_kdbf�ijb\h^hf��djhf_�lh]h
hgZ��dZd�ijZ\beh��g_�wdkiemZlbjm_lky��Z�kem`bl�j_a_j\ghc��LZdbf�h[jZahf��hgZ�y\ey_lky
ebrv�bklhqgbdhf�hq_gv�g_[hevrbo�wfbkkbc�f_lZgZ��GZ�Gh\]hjh^kdhc�DK�mklZgh\e_ggu
�� dhfij_kkhjh\� =I:�P������ jZ[hlZxsbo� gZ� ]Zah\hf� lhieb\_�� gh� hgZ� lh`_� y\ey_lky
j_a_j\ghc�� jZ[hlZy� h[uqgh� ebrv� ���� g_^_eb� \� abfgbc� i_jbh^�� dh]^Z� h[t_fu
ljZgkihjlbjh\db� b� ihlj_[e_gby� ]ZaZ� fZdkbfZevgu�� Z� iehlghklv� _]h� fZdkbfZevgZ�
Hkgh\ghc��^h`bfghc��DK�gZ�wlhf�mqZkld_�]ZahljZgkihjlghc�kbkl_fu�y\ey_lky�klZgpby�\
Lhj`d_��L\_jkdZy�h[eZklv��

 G_\kdZy�KIO=�y\ey_lky�djmig_crbf�\�?\jhi_�]ZahojZgbebs_f��>_ckl\m_l�k������]�
AZdZqdZ�]ZaZ�gZ�ojZg_gb_�\�ih^a_fgu_�]hjbahglu�hkms_kl\ey_lky�\�e_lgbc�i_jbh^��hl[hj
]ZaZ�±�\�abfgbc��dh]^Z�ihlj_[e_gb_�_]h�ijhfure_gghklvx�b�gZk_e_gb_f�fZdkbfZevgh��<
dhgkljmdlb\gh�l_ogheh]bq_kdhf�hlghr_gbb�KIO=�khklhbl�ba�

x =Zah\h]h�ijhfukeZ�iehsZ^vx�hdheh���� df2
���df����df���gZ�dhlhjhf�bf__lky����kd\Z`bg

^ey�aZdZqdb�b�hl[hjZ�]ZaZ��ba�gbo����^_ckl\mxsbo��hklZevgu_�aZdhgk_j\bjh\Zgu��

x Dhfij_kkhjghc� klZgpbb� ^ey� aZdZqdb� ]ZaZ� \� ih^a_fgu_� ]hjbahglu� �hl[hj� ]ZaZ� ba
ojZgbebsZ�hkms_kl\ey_lky�ih^�_kl_kl\_gguf�^Z\e_gb_f��

x Ljm[hijh\h^h\��aZihjgh�j_]mebjmxs_c�ZjfZlmju��maeh\�baf_j_gby�jZkoh^Z�]ZaZ�b�l�^��

x <kihfh]Zl_evghc�bgnjZkljmdlmju�
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 Hkgh\gu_�ihdZaZl_eb�jZ[hlu�KIO=�aZ�i_jbh^������±������]]��ijb\_^_gu�\�lZ[ebp_ 3.4.1.
 

 LZ[ebpZ��������IhdZaZl_eb�jZ[hlu�G_\kdhc�KIO=

 IhdZaZl_ev  1990  1994  1996  1997  1998

 H[t_f aZdZqdb ]ZaZ gZ ojZg_gb_� fej^� f3  0,376  0,460  0,632  0,592  0,750

 GhjfZlb\gu_ \u[jhku ]ZaZ \ Zlfhkn_jm� l�  2812  3441  4727  3220  4080

 

 Dhfij_kkhjgZy� klZgpby� hkgZs_gZ� ��� fhlhdhfij_kkhjgufb� Z]j_]ZlZfb� lbiZ
��=DGZ���������^Z\e_gb_�]ZaZ�gZ�\oh^_����Zlf���gZ�\uoh^_�����Zlf����bkihevamxsbfb�\
dZq_kl\_�lhieb\Z�ijbjh^guc�]Za��Dhgkljmdpby�Z]j_]Zlh\�hlghkblky�d������]���]h^�\uimkdZ
±�������H^gh\j_f_ggh�jZ[hlZxl������Z]j_]Zlh\��hklZevgu_�gZoh^ylky�\�j_fhgl_�beb�gZ
ijhnbeZdlbd_�� Imkd� b� hklZgh\dZ� Z]j_]Zlh\� khijh\h`^Zxlky� l_ogheh]bq_kdbfb
\u[jhkZfb� ijbjh^gh]h� ]ZaZ� b� ijhbkoh^yl� gZ� DK� ���� jZaZ� \� kmldb�� Wlh� kqblZ_lky
agZqbl_evguf�^hklb`_gb_f��ihkdhevdm�jZg__��g_kdhevdh�e_l�gZaZ^��qbkeh�lZdbo�kh[ulbc
^hklb]Zeh� ��� \� kmldb�� Ijh]j_kk� [ue� ^hklb]gml� \� j_amevlZl_� memqr_gby� l_ogbq_kdh]h
h[kem`b\Zgby�dhfij_kkhjh\�

 M^_evguc�jZkoh^�lhieb\gh]h�]ZaZ�gZ�jZ[hlm�dhfij_kkhjh\��\h�\j_fy�aZdZqdb�]ZaZ�\
�����]���khklZ\ey_l�������hl�h[s_]h�h[t_fZ�aZdZqb\Z_fh]h�]ZaZ��IeZgbjm_lky�aZdmidZ�b
mklZgh\dZ�gh\uo�dhfij_kkhjh\�lbiZ��DZl_jibee_j���>ey�wlh]h�[ue�aZdexq_g�dhgljZdl�gZ
kmffm������feg��^hee��KR:��gh�nbgZgkbjh\Zgb_�wlh]h�dhgljZdlZ�d�gZklhys_fm�\j_f_gb
g_� hldjulh�� Bkihevah\Zgb_� wlh]h� h[hjm^h\Zgby� iha\hebeh� [u� ih\ukblv� lhieb\gmx
wnn_dlb\ghklv�DK�ijbf_jgh�\���jZaZ��JZ[hlZ�dhfij_kkhjh\�khijh\h`^Z_lky�\u[jhkZfb
N22��Z�lZd`_�b�12x ��h^gZdh�\�gZklhys__�\j_fy�hp_ghd�wfbkkbb�122�g_�bf__lky�

 JZkkfZljb\ZeZkv�lZd`_�\hafh`ghklv�bkihevah\Zgby�dhfij_kkhjh\�k�we_dljbq_kdbf
ijb\h^hf�� h^gZdh� wlhl� \ZjbZgl� [ue� hl\_j]gml�� lZd� dZd� bkihevah\Zgb_� ]ZaZ� h[oh^blky
^_r_\e_��P_gZ� we_dljhwg_j]bb� \� j_]bhg_� y\ey_lky� \ukhdhc�� ^h� �� jZa� ij_\hkoh^y� p_gu
^jm]bo� j_]bhgh\�� WlZ� kblmZpby� k\yaZgZ� k� l_f�� qlh� Gh\]hjh^kdZy� h[eZklv� ihemqZ_l
agZqbl_evgmx�qZklv�we_dljhwg_j]bb�ba\g_�

 Bf__lky� dhfivxl_jbah\ZggZy� kbkl_fZ� aZf_jh\� dhebq_kl\Z� ijbjh^gh]h� ]ZaZ�
^m[ebjh\ZggZy� ijb[hjZfb� h[uqgh]h� lbiZ�� WlZ� `_� kbkl_fZ� bkihevam_lky� ^ey
^_lZebabjh\Zggh]h�mq_lZ�ihlj_[e_gby�]ZaZ�gZ�kh[kl\_ggu_�gm`^u�DK�

 AZf_jh\� l_ogheh]bq_kdbo� \u[jhkh\� b� ml_q_d� ijbjh^gh]h� ]ZaZ� g_� ijhba\h^blky�
GhjfZlb\gh_�agZq_gb_�ihl_jv�khklZ\ey_l������aZdZqb\Z_fh]h�]ZaZ��Bf__lky���dZl_]hjbb
bklhqgbdh\� wfbkkbb� ]ZaZ�� ��� imkd� b� hklZgh\dZ� dhfij_kkhjh\� ijb� aZdZqd_� ]ZaZ� \
]ZahojZgbebs_� �lhevdh�\�l_ieuc�i_jbh^��hdheh�ihem]h^Z������ijh^m\dZ�k_iZjZlhjh\�ijb
ih^]hlh\d_� ]ZaZ��hl[bjZ_fh]h�ba�ojZgbebsZ�� ���ml_qdb�\�kh_^bg_gbyo� ljm[hijh\h^h\�b
aZihjgh�j_]mebjmxs_c� ZjfZlmj_�� Ih� fg_gbx� Z^fbgbkljZpbb� KIO=� � wfbkkby
ijbjh^gh]h� ]ZaZ� hl� ihke_^gbo� ^\mo� bklhqgbdh\� agZqbl_evgh� f_gvr_�� q_f� � wfbkkby
k\yaZggZy�k�imkdhf�b�hklZgh\dhc�dhfij_kkhjh\�

 Hj]Zgbah\Zggu_�\u[jhku�ijbjh^gh]h�]ZaZ�ijb�ijh^m\d_�k_iZjZlhjh\�ijhbkoh^yl�\
abfgbc� i_jbh^�� >ey� bo� fbgbfbaZpbb� ijbf_gy_lky� ^\moj_a_j\mZjgZy� ko_fZ� ijh^m\db�
ijbq_f� ]Za� \uimkdZ_lky� \� Zlfhkn_jm� lhevdh� ba� \lhjh]h� j_a_j\mZjZ�� \� dhlhjhf� hg
kf_rb\Z_lky�k�\ha^mohf�

 L_ogheh]bq_kdbc� Z\lhljZgkihjl� b]jZ_l� \lhjhkl_i_ggmx� jhev� k� lhqdb� aj_gby



III-20

wfbkkbb�iZjgbdh\uo�]Zah\�

 

 LZ[ebpZ��������Hp_gdZ�wfbkkbc�iZjgbdh\uo�]Zah\�gZ�G_\kdhc�KIO=

  1990  1994  1996  1997  1998

 <u[jhku KG�� =]  0,308  0,377  0,518  0,486  0,615

 Wfbkkby KH� hl k`b]Zgby ]ZaZ� =] KH�  11,220  13,795  18,945  15,818  22,439

 Wfbkkby KG� hl k`b]Zgby ]ZaZ� =] KG�  0,0002  0,0003  0,0003  0,0003  0,0004

 Wfbkkby N2Ohl k`b]Zgby ]ZaZ� =] N2O  0,000  0,000  0,000  0,000  0,000

 <k_]h� =] KH� ±wd\�  17,692  21,718  29,829  26,030  35,362

 

 <hafh`gu_�ijh_dlu�ih�kgb`_gbx�wfbkkbc�iZjgbdh\uo�]Zah\�

x mklZgh\dZ� gh\uo� dhfij_kkhjh\� �kgb`_gb_� ihlj_[e_gby� ]ZaZ� ^h� �� jZa� beb� kgb`_gb_
\u[jhkh\�ijbf_jgh�gZ����=]�KH2)

x j_a_j\u�wdhghfbb�lhieb\Z�aZ�kq_l�ih^h]j_\Z�]ZaZ��hl[bjZ_fh]h�bo�ojZgbebsZ

x hilbfbaZpby�j_`bfh\�jZ[hlu�l_ogheh]bq_kdh]h�h[hjm^h\Zgby

 

 

 :DPBHG?JGH?�H;S?KL<H�A:DJULH=H�LBI:�³GH<=HJH>KDBC
K<BGHDHF;BG:L´

 F_klhiheh`_gb_�� Gh\]hjh^kdbc� jZchg�� Ij_^klZ\bl_eb� ij_^ijbylby� b
ijbjh^hhojZgguo� hj]Zgh\�� <eZ^bfbj� K_j]__\bq�N_^hjh\�� ]eZ\guc� wg_j]_lbd�� =ZebgZ
B\Zgh\gZ�;jua]Zeh\Z�� ]eZ\guc� ahhl_ogbd��<Zkbebc�KZnjhgh\bq�R\Ze_\�� ij_^k_^Zl_ev
jZchggh]h�=hkm^Zjkl\_ggh]h�dhfbl_lZ�ih�wdheh]bb�

 Dhf[bgZl� ki_pbZebabjm_lky� gZ� ijhba\h^kl\_� k\bgbgu� b�� hlqZklb�� ]h\y^bgu� b
fhehdZ��^ey�Gh\]hjh^Z�b�Gh\]hjh^kdhc�h[eZklb��Ijhba\h^kl\h�k\bgbgu�khklZ\ey_l�����
l�]h^��\������]�������l�]h^���H[sZy�qbke_gghklv�hkgh\gh]h�b�\kihfh]Zl_evgh]h�i_jkhgZeZ
khklZ\eyeZ�gZ� ����� ]�� ���� q_e��� gZ� ����� ]�� ���� q_e��Ih]heh\v_� k\bg_c� gZ� ���������� ]]�
khklZ\ey_l� ���������� luk�� ]heh\� �\� ����� ]�� �� ��� luk�� ]heh\�� \� ����� �� ��� luk�� ]heh\� ijb
fZdkbfZevghc� \f_klbfhklb� k\bghdhfie_dkZ� ��� luk�� ]heh\��� djmigh]h� jh]Zlh]h� kdhlZ
�DJK�� �� ��������� ]heh\� �\� ����� ]�� �� ����� ]heh\���K\bghdhfie_dk�ijhfure_ggh]h� lbiZ�
\dexqZxsbc� lbih\u_� kbkl_fu� m^Ze_gby� gZ\haZ� b� hqbklgu_� khhjm`_gby�� \\h^beky� \
wdkiemZlZpbx�hq_j_^yfb�gZqbgZy�k������]��GZ�dhfie_dk_�kh^_j`blky�klZ^h�kf_rZgghc
ihjh^u� �djmigh�[_ehc�b�q_jghc�iexk�ojydb�ihjh^� �EZg^jZk��b� �>xjhd����Kj_^gbc�\_k
`b\hlgh]h�ijb�k^Zq_�gZ�m[hc�������d]��kmlhqguc�ijb\_k�hldZjfeb\Z_fuo�`b\hlguo����
]��<������]��ijb\_k�khklZ\eye�����]�kmldb��IZ^_gb_�ijb\_kh\�h[tykgy_lky����ijhp_glguf
^_nbpblhf� dhf[bdhjfh\� ba�aZ� bo� \ukhdhc� klhbfhklb��Bkihevam_fu_� ]jm[u_� dhjfZ� b
kbehk�g_�y\eyxlky�wd\b\Ze_glghc�aZf_ghc�

 KljmdlmjZ� klZ^Z� �ijb\_^_gu� h[h[s_ggu_� ^Zggu_�� g_h[oh^bfu_� ^ey� jZkq_lZ
wfbkkbb��
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x FZlhqgh_�klZ^h��kj_^gbc�\_k�����d]������luk��]heh\�

x IhjhkylZ�khkmgu����d]����������luk��]heh\�

x ����f_kyqgu_�ihjhkylZ�����d]��������luk��

x @b\hlgu_�gZ�hldhjf_�����d]��������luk�

 K_ahggu_�dhe_[Zgby�qbke_gghklb�b�kljmdlmju�klZ^Z�ijZdlbq_kdb�hlkmlkl\mxl�

 DJK�abfhc�kh^_j`blky�\�klhceZo��e_lhf���k����fZy�^h���hdly[jy���gZ�iZkl[bsZo��aZ
bkdexq_gb_f�qZklb�l_eyl��

 KljmdlmjZ�klZ^Z��h[h[s_ggh��

x >hcgu_�dhjh\u������d]������������

x G_l_eb������d]�������

x Fheh^gyd�ijhreuo�e_l������d]��������

x Fheh^gyd�l_dms_]h�]h^Z������d]��������

x Ijbieh^�

 <�l_q_gbb�]h^Z�qbke_gghklv�klZ^Z�dhe_[e_lky�\�ij_^_eZo���������]heh\�

 @b^db_��jZa[Z\e_ggu_�\h^hc��hloh^u�i_jbh^bq_kdb����jZa�\�g_^_ex��ihklmiZxl�ba
k\bghdhfie_dkZ� gZ� hqbklgu_� khhjm`_gby�� ]^_� ih^\_j]Zxlky� f_oZgbq_kdhc� hqbkld_�
[bheh]bq_khdhc�hqbkld_�\�Zwjhl_gdZo��Zwjhl_gdb�[ueb�aZims_gu�\������]��b�\�gZqZe_����
o�]]��\u\_^_gu�ba�wdkiemZlZpbb���ihiZ^Zxl�\�hlklhcgbdb�b�^Ze__�gZ�ihey�hjhr_gby�

 Dhebq_kl\h� h[jZamxs_]hky� gZ\haZ� \� gZklhys__� \j_fy� khklZ\ey_l� ��� l�kmldb� ijb
\eZ`ghklb���������Dhebq_kl\h�`b^dbo�hloh^h\�gZ�\uoh^_�hqbFlguo�khhjm`_gbc� �����
f3
�kmldb��;ID5 gZ� \oh^_� hqbklguo� khhjm`_gbc� khklZ\ey_l� �����f]�e�� gZ� \uoh^_� �� ���

f]�e�� ihke_� ihe_c� hjhr_gby� �����f]�e��Hqbklgu_� khhjm`_gby� g_� bkihevamxlky� gb� ^ey
hqbkldb� hloh^h\� DJK�� gb� ^ey� hqbkldb� dhffmgZevgh�[ulh\uo� klhdh\�� Hloh^u� DJK
ljZgkihjlbjmxlky� k� n_jfu� ljZdlhjZfb� g_ihkj_^kl\_ggh� gZ� ihey� beb� gZ� iehsZ^dm
dhfihklbjh\Zgby��Dhfihklbjh\Zgb_�ijhbkoh^bl�\�Zwjh[guo�mkeh\byo�

 GZ� ij_^ijbylbb� bf__lky� ]Zah\Zy� dhl_evgZy�� hkgZs_ggZy� lj_fy� g_[hevrbfb
dhlehZ]j_]ZlZfb�>D<J��������� mklZgh\e_ggufb� \� ����� ]��b�^\mfy�[he__� kh\j_f_ggufb
Z]j_]ZlZfb�>W����ijhba\h^bl_evghklvx����l��iZjZ�\�qZk��Dhl_evgZy�bkihevam_lky�gZ�qZklv
fhsghklb�� abfhc� �������� ]�� jZ[hlZeh� ih� h^ghfm� Z]j_]Zlm� dZ`^h]h� lbiZ�� <� ����
ij_^ijbylb_� ih^Zeh� aZy\dm� gZ� ������ feg�f3 ]ZaZ�� h^gZdh� j_Zevgh� [m^_l� bkihevah\Zgh
f_gvr__�dhebq_kl\h��<������]��ihlj_[e_gb_�]ZaZ�khklZ\eyeh�������feg�f3

����\���k�ebrgbf
jZaZ�f_gvr_��q_f�\������]���dh]^Z�������feg�f3 [ueh�bkihevah\Zgh�gZ�ijhba\h^kl\_ggu_
gm`^u� b� hlhie_gb_� `bevy�� gZoh^b\r_]hky� \� kh[kl\_gghklb� k\bghdhf[bgZlZ�� <
gZklhys__�\j_fy�wlh�`bev_�ijb\Zlbabjh\Zgh�b�ihemqZ_l�l_ieh�ba�^jm]bo�bklhqgbdh\�

 :^fbgbkljZpby�dhf[bgZlZ�ohl_eZ�[u�hj]Zgbah\Zlv� k[hj�b�bkihevah\Zgb_�f_lZgZ�
\u^_eyxs_]hky� ba� hloh^h\�`b\hlguo�� k� ihke_^mxsbf� _]h� bkihevah\Zgb_f� \� dZq_kl\_
lhieb\Z��h^gZdh�\�gZklhysbc�fhf_gl�g_�bf__l�^ey�wlh]h�nbgZgkh\uo�\hafh`ghkl_c�

 Ijb\_^_ggu_� \ur_� k\_^_gby� iha\heyxl� k^_eZlv� \u\h^� h� lhf�� qlh� hkgh\guf
iZjgbdh\uf� ]Zahf� ^ey� k\bghdhfie_dkZ� �Gh\]hjh^kdbc�� y\ey_lky� K+4�� bklhqgbdb
dhlhjh]h���`b\hlgu_�b�hloh^u�`b\hlguo��AZ�i_jbh^�������������]]��wfbkkby�khdjZlbeZkv
ijb[ebabl_evgh� \� �� jZa�� Hkgh\ghc� bklhqgbd� KH2� �� dhl_evgZy�� >hihegbl_evguf
bklhqgbdhf� wfbkkbb� KH2, N22� b�� \� g_dhlhjhc� kl_i_gb�� K+4� kem`bl� l_ogheh]bq_kdbc
Z\lhlhjZgkihjl�b�ljZdlhju��Hkgh\ghc�\hafh`gu�imlv�mf_gvr_gby�wfbkkbb�iZjgbdh\uo
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]Zah\���k[hj�b�bkihevah\Zgb_�\u^_eyxs_]hky�f_lZgZ�

 

 LZ[ebpZ 3.4.���Hp_gdZ�wfbkkbc�KG��gZ�Gh\]hjh^kdhf�k\bghdhf[bgZl_�

  1990  1994  1996  1997  1998

 hl ijh^mdlh\ `bag_^_yl_evghklb� l KG�  196  180  116  98  60

 hl dbr_qghc n_jf_glZpbb� l KG�  73,5  67,5  43,5  36,8  22,5

 <K?=H� l KG�  269,5  247,5  159,5  134,8  82,5

 <k_]h� =] KH��wd\b\�  5,660  5,198  3,350  2,831  1,733

 

 <hafh`gu_�ijh_dlu�ih�kgb`_gbx�wfbkkbc�iZjgbdh\uo�]Zah\�

x k[hj�f_lZgZ�� \u^_eyxs_]hky� ba� hloh^h\�`b\hlguo� b� _]h� mlbebaZpby� ^ey� lhieb\guo
p_e_c (gZijbf_j��^ey�hlhie_gby�dhf[bgZlZ�

 

 GH<=HJH>KD:Y�LWP���

 F_klhiheh`_gb_�� ]�� Gh\]hjh^�� Ij_^klZ\bl_eb� ij_^ijbylby� b� ijbjh^hhojZgguo
hj]Zgh\�� :gZlhebc� N_^hjh\bq� =hem[�� ^bj_dlhj� Gh\]hjh^kdhc� LWP�� K_j]_c
:e_dkZg^jh\bq� Fbjhrgbq_gdh�� ]eZ\guc� bg`_g_j�� <Zkbebc� KZnjhgh\bq� R\Ze_\�
ij_^k_^Zl_ev�jZchggh]h�=hkm^Zjkl\_ggh]h�dhfbl_lZ�ih�wdheh]bb�

 KlZgpby� wdkiemZlbjm_lky� \� l_q_gbb� ��� e_l�� Hkgh\gh_� l_ogheh]bq_kdh_
h[hjm^h\Zgb_� khklhbl� ba� �� lmj[hZ]j_]Zlh\� k� ]Zahm]hevgufb� ]hj_edZfb� b� aZ� \j_fy
wdkiemZlZpbb� g_� aZf_gyehkv�� <� dZq_kl\_� lhieb\Z� bkihevam_lky� dmag_pdbc� �Kb[bjv�
wg_j]_lbq_kdbc� m]hev�fZjdb�LJ� k� ahevghklvx� ������� aZdmiZ_fuc� ]eZ\guf� h[jZahf� gZ
jZaj_a_�³F_`^mj_q_gkdbc´��Kf_gZ�ihklZ\sbdh\�m]ey�k�p_evx�khdjZs_gby�ljZgkihjlguo
ba^_j`_d� ijZdlbq_kdb� g_\hafh`gZ� ba�aZ� lh]h�� qlh� l_ogheh]bq_kdh_� h[hjm^h\Zgb_
jZkkqblZgh�gZ�bkihevah\Zgb_�m]ey�k�dhgdj_lgufb�oZjZdl_jbklbdZfb��>jm]hc�\b^�lhieb\Z
±�ijbjh^guc�]Za��bkihevam_fuc�^h�����\j_f_gb��\�lh�\j_fy��dZd�m]hev������\j_f_gb���AZ
ihke_^gb_�]h^u�d�klZgpbb�ih^\_^_g�]Zahijh\h^�k�^Z\e_gb_f����Zlfhkn_j��iha\heyxsbc�
\� i_jki_dlb\_�� mklZgh\blv� ]Zahlmj[bggu_� wg_j]_lbq_kdb_� mklZgh\db� b� hldZaZlvky� hl
bkihevah\Zgby�m]ey��H^gZdh�^ey�wlh]h�ihlj_[mxlky� agZqbl_evgu_�bg\_klbpbb� �ihjy^dZ
^\_gZ^pZlb� fbeebhgh\� ^heeZjh\� KR:��� Hkgh\guf� Zj]mf_glhf�� \� ihevam� mklZgh\db
gh\h]h� h[hjm^h\Zgby� kem`bl� lh�� qlh� ^_ckl\mxs__� h[hjm^h\Zgb_� � m`_� ij_\ukbeh� k\hc
ghjfZlb\guc� kjhd� kem`[u�� hg� ijh^e_g� ^h� ����� ]��� h^gZdh� ^Zevg_cr__� ijh^e_gb_
fZeh\_jhylgh�� Ijb� mklZgh\d_� gh\h]h� h[hjm^h\Zgby� wdhghfbqghklv� fh`_l� [ulv
ih\ur_gZ�gZ��������
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 LZ[ebpZ��������Ihlj_[e_gb_�lhieb\Z�gZ�Gh\]hjh^kdhc�LWP���

 <b^ lhieb\Z  1990  1994  1996  1997  1998

 Ijbjh^guc ]Za� feg�f�  420,865  385,560  354,418  347,108  379,732

 M]hev� l�  149876  114566  85181  24131  14867

 ;_gabg� l�  G_l ^Zgguo  73  71  129  118

 >ba_evgh_ lhieb\h� l�  G_l ^Zgguo  73  80  67  81

 

 Kj_^g_f_kyqgh_� ijhba\h^kl\h� l_ieh\hc� wg_j]bb� \� ����� ]�� khklZ\eyeh� ������ luk�
=dZe��we_dljbq_kdhc�±����feg��d\l�q��<ky�\ujZ[hlZggZy�l_ieh\Zy�wg_j]by�ihklZ\ey_lky�gZ
obfbq_kdbc�dhf[bgZl�:DJHG�\�\b^_�iZjZ�k�^Z\e_gb_f��������b����Zlfhkn_j�b��\�i_jbh^�k
�� hdly[jy� ih� ��� Zij_ey�� ]hjyq_c� \h^u�� <ujZ[hlZggZy� we_dljhwg_j]by� ihklmiZ_l� gZ
wg_j]_lbq_kdbc� jughd� �q_j_a� ?^bgmx� wg_j]hkbkl_fm� Jhkkbb��� M^_evgu_� jZkoh^u
mkeh\gh]h�lhieb\Z�gZ�\ujZ[hldm�we_dljbq_kdhc�b�l_ieh\hc�wg_j]bb�khklZ\eyeb�\������]�
�������� ]�d<l�b� ���� ]�d<l� khhl\_lkl\_ggh�� \� ����� ]�� ±� ����b� ���� ]�d<l��Jhkl� m^_evguo
jZkoh^h\� lhieb\Z� k\yaZg� k�mf_gvr_gb_f� aZ]jmadb� klZgpbb� �\�gZklhys__�\j_fy�h^gZ�ba
lj_o�bf_xsboky�lmj[bg�g_�wdkiemZlbjm_lky��

 Ke_^m_l� k^_eZlv� \u\h^� h� lhf�� qlh� hkgh\guf� iZjgbdh\uf� ]Zahf�� \u[jZku\Z_fuf
Gh\]hjh^kdhc� LWP� y\ey_lky� KH2�� h[jZamxsbcky� ijb� k`b]Zgbb� l\_j^h]h� b� ]Zah\h]h
lhieb\Z� wg_j]_lbq_kdbf� h[hjm^h\Zgb_f�� Wfbkkbb� ^jm]bo� iZjgbdh\uo� ]Zah\� lZd`_
hp_g_gu��gh�bo�\_ebqbgZ�agZqbl_evgh�f_gvr_��L_ogheh]bq_kdbc�Z\lhljZgkihjl�y\ey_lky
fZehkms_kl\_gguf�bklhqgbdhf�wfbkkbc��h^gZdh�^Zggu_�ih�bkihevah\Zgbx�bf�lhieb\Z
\dexq_gu� \� ijb\_^_ggmx� \ur_� lZ[ebpm�� Ljm^ghklb� k� ^Zggufb� gZ� ����� ]�� \ua\Zgu
rbjhdbf� bkihevah\Zgb_f� fhlhjgh]h� lhieb\Z� \� g_ijhba\h^kl\_gguo� p_eyo
�h[kem`b\Zgb_�khpbZevguo�h[t_dlh\�b�l�^��

 

 LZ[ebpZ��������Wfbkkbb�iZjgbdh\uo�]Zah\�hl�k`b]Zgby�lhieb\Z�gZ�Gh\]hjh^kdhc
LWP���

  1990  1991  1992  1993  1994  1995  1996  1997  1998*

 <u[jhku &2�� =]  1119  1068  1073  1044  958  833  844  698  698

 <u[jhku &+�� =]  0,018  0,017  0,017  0,017  0,016  0,014  0,014  0,012  0,012

 <u[jhku 1�2� =]  0,006  0,006  0,006  0,005  0,005  0,004  0,004  0,002  0,002

 <k_]h� =] KH� ±wd\�  1121,2  1070,2  1075,2  1045,9  959,9  834,5  845,5  698,9  698,9

 �Hp_ghqgu_�^Zggu_�

 

 <hafh`gu_�ijh_dlu�ih�kgb`_gbx�wfbkkbc�iZjgbdh\uo�]Zah\�

x mklZgh\dZ�gh\uo�]Zahlmj[bgguo�wg_j]hmklZgh\hd��wdhghfby�wg_j]bb��������

x hilbfbaZpby�kbkl_f�jZkij_^_e_gby�l_ieh\hc�wg_j]bb
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 HLDJULH?�:DPBHG?JGH?�H;S?KL<H�³:DJHG´

 F_klhiheh`_gb_�� ]�� Gh\]hjh^�� Ij_^klZ\bl_eb� ij_^ijbylby�� K_j]_c� GbdheZ_\bq
Dmabg�� qe_g� kh\_lZ� ^bj_dlhjh\�� <eZ^bfbj� ;hjbkh\bq� H\qbggbdh\�� ^bj_dlhj� ih
l_ogbq_kdhfm�jZa\blbx�

 :dpbhg_jgh_�h[s_kl\h��:DJHG��y\ey_lky�h^ghc�ba�\_^msbo�jhkkbckdbo�dhfiZgbc
ih� ijhba\h^kl\m� m^h[j_gbc� b� ^jm]hc� obfbq_kdhc� ijh^mdpbb�� Djhf_� ijhba\h^kl\Z�
gZoh^ys_]hky� \� Gh\]hjh^_�� dhfiZgby� \dexqZ_l� >hjh]h[m`kdbc� aZ\h^� m^h[j_gbc� \
Kfhe_gkdhc� h[eZklb� b� jy^� g_[hevrbo� k_j\bkguo� dhfiZgbc�� <k_� ijb\h^ysb_ky� gb`_
^Zggu_�dZkZxlky�ijhba\h^kl\Z��jZkiheh`_ggh]h�\�Gh\]hjh^kdhc�h[eZklb�

 Hdheh� ���� h[t_fZ� ijh^Z`� dhfiZgbb� ijboh^blky� gZ� fbg_jZevgu_� m^h[j_gby� b
ZffbZd������ijh^mdpby�hj]Zgbq_kdhc�b�g_hj]Zgbq_kdhc�obfbb��b������lh\Zju�gZjh^gh]h
ihlj_[e_gby�� >hey� :DJHGZ� \� ijhba\h^kl\_� Zahlguo� m^h[j_gbc� \� Jhkkbb� \� ����� ]�
khklZ\eyeZ�����

 Ih� blh]Zf� ����� ]�� j_glZ[_evghklv� ijhba\h^kl\Z� khojZgbeZkv� gZ� mjh\g_� ����� ]�
g_kfhljy�gZ�g_[eZ]hijbylgmx�dhgtxgdlmjm�p_g�gZ�]hlh\mx�ijh^mdpbx��ih\ur_gb_�p_g
gZ�kujv_�b�jhkl�ba^_j`_d��k\yaZgguc�k�j_adbf�iZ^_gb_f�dmjkZ�jm[ey�ih�hlghr_gbx�d
fbjh\uf� \ZexlZf�� <� ����� ]�� :DJHG� ijbagZg� ih[_^bl_e_f� \� dhgdmjk_� �Emqrb_
ij_^ijbylby�Jhkkbb� �� ���� \� ghfbgZpbb� �AZ� gZb\ukrmx� wnn_dlb\ghklv� bkihevah\Zgby
\k_o�\b^h\�j_kmjkh\��

 H[t_f�ijhba\h^kl\Z�f_lZgheZ�\������]��khklZ\be�hdheh����luk��lhgg��;hevrZy�qZklv
\uims_ggh]h� f_lZgheZ� bkihevam_lky� gZ� \gmljbaZ\h^kdh_� ihlj_[e_gb_�� AZ� kq_l
j_dhgkljmdpbb� ijhba\h^kl\Z� f_lZgheZ�� ijh\_^_gghc� \� ����� ]��� h[sbc� h[t_f� ijh^Z`
ijh^mdpbb�hj]Zgbq_kdh]h�kbgl_aZ�\hajhk�gZ����ih�kjZ\g_gbx�k������]�

 :H�:DJHG� h[_ki_qb\Z_l�fbg_jZevgufb� m^h[j_gbyfb� ihlj_[bl_e_c� gZ� k_\_j_� b
k_\_jh�aZiZ^_� Jhkkbb� b� ihklZ\ey_l� ijh^mdpbx� gZ� wdkihjl��Wdkihjlbjm_lky� [he__� ���
ijh^mdpbb� �LZ[ebpZ� �������� qlh� hlqZklb� k\yaZgh� k� gbadhc� ieZl_`_kihkh[ghklvx
hl_q_kl\_gguo� ihlj_[bl_e_c�� Klhbfhklv� ijbjh^gh]h� ]ZaZ�� bkihevam_fh]h� ijb
ijhba\h^kl\_��khklZ\ey_l�hdheh�����k_[_klhbfhklb�\uimkdZ_fuo�m^h[j_gbc�

 GZ�ij_^ijbylbb�mklZgh\e_gh�^hklZlhqgh�kh\j_f_ggh_�h[hjm^h\Zgb_��hlebqZxs__ky
ohjhrbfb� ihdZaZl_eyfb� wg_j]hwnn_dlb\ghklb�� Mjh\_gv� aZ]jmadb� fhsghkl_c� ih
ijhba\h^kl\m�f_lZgheZ�\� ����� ]��khklZ\be� ������ih�fbg_jZevguf�m^h[j_gbyf� �����ih
ZffbZdm� �� ����� � Ijh\h^ylky� f_jhijbylby� ih� ih\ur_gbx� wg_j]hwnn_dlb\ghklb�
kgb`_gbx� m^_evgh]h� jZkoh^Z� kujvy�� ih\ur_gbx� wnn_dlb\ghklb� f_g_^`f_glZ�
:^fbgbkljZpby� ij_^ijbylby� dhgljhebjm_l� h[klZgh\dm� \� hdjm`Zxs_c� _]h� kZgblZjgh�
aZsblghc� ahg_� b� ohl_eh� [u� mklZgh\blv� gZmqgh� h[hkgh\Zggu_� jZaf_ju� wlhc� ahgu
�\hafh`gh��baf_gblv�__�jZaf_ju�\�klhjhgm�mf_gvr_gby��

 GZ� ijhba\h^kl\h� h^ghc� lhggu� ZffbZdZ� aZljZqb\Z_lky� hdheh� �����f3 ijbjh^gh]h
]ZaZ��kujvy��b�����=dZe�wg_j]bb��J_dhgkljmdpby�ijhba\h^kl\Z�ZffbZdZ�[ueZ�ijh\_^_gZ�\
����� b� ����� ]]��� gh� bkihevam_fZy� l_ogheh]by� b� h[hjm^h\Zgb_� ih�ij_`g_fm� kqblZ_lky
^hklZlhqgh� kh\j_f_gghc��MklZgh\dZ� gh\_cr_]h� h[hjm^h\Zgby� �gZijbf_j�� ijhba\h^kl\Z
=_jfZgbb�� fh`_l� mf_gvrblv� m^_evguc� jZkoh^� wg_j]bb� ^h� �� =dZe�l�� b� m\_ebqblv
gZ^_`ghklv� ijhba\h^kl\Z�� Hkgh\gZy� qZklv� ZffbZdZ� bkihevam_lky� ^ey� ijhba\h^kl\Z
m^h[j_gbc�gZ�kZfhf�:DJHG_��hklZevgZy��hdheh�����luk�l���ihklZ\ey_lky�ihlj_[bl_eyf��\
hkgh\ghf�� aZjm[_`guf�� Ijb� ijhba\h^kl\_� Zahlghc� dbkehlu� ba� ZffbZdZ� bkihevam_lky
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ijhp_kk�ijb�\ukhdhf�^Z\e_gbb�

 KH2�� h[jZamxsbcky� ijb� ijhba\h^kl\_� ZffbZdZ�� bkihevam_lky� \� ijhba\h^kl\_
dZj[Zfb^Z�� g_dhlhjh_� dhebq_kl\h� _]h� lZd`_� ihklZ\ey_lky� ihlj_[bl_eyf� �\� l\_j^hf�
`b^dhf�b�]Zahh[jZaghf�\b^_��

 Lbi� ]Zahhqbkldb� ijb� ijhba\h^kl\_� Zahlghc� dbkehlu� �� dZlZeblbq_kdh_
\hkklZgh\e_gb_�hdbkeh\�ZahlZ�^h�we_f_glZjgh]h�ZahlZ��g_�ij_^gZagZq_g�^ey�meZ\eb\Zgby
iZjgbdh\uo� ]Zah\��� <� ����� ]��� \� jZfdZo� jhkkbckdh�^Zlkdh]h� khljm^gbq_kl\Z
j_dhgkljmbjh\ZgZ�i_j\Zy�hq_j_^v�[bheh]bq_kdbo�hqbklguo� khhjm`_gbc��qlh�iha\hebeh
^h\_klb�dZq_kl\h�klhqguo�\h^��k[jZku\Z_fuo�\�\h^h_fu�^h�ghjfZlb\gh]h�mjh\gy�

 Hkgh\guf�iZjgbdh\uf�]Zahf�gZ�^Zgghf�ij_^ijbylbb�ke_^m_l�kqblZlv�KH2��h^gZdh
N22��\u^_eyxsbcky�ijb�ijhba\h^kl\_�Zahlghc�dbkehlu��lh`_�b]jZ_l�kms_kl\_ggmx�jhev�
>ey�hp_gdb�wfbkkbb�dexq_\mx�jhev�[m^ml�b]jZlv�^Zggu_�ih�bkihevah\Zgbx�ijbjh^gh]h
]ZaZ�\�g_lhieb\guo�p_eyo��Ijb�hp_gd_�wfbkkbb�ke_^m_l�mqblu\Zlv�i_j_lhd�KH2 \�]hlh\mx
ijh^mdpbx� �`b^dZy�� l\_j^Zy� b� ]Zahh[jZagZy� m]e_dbkehlZ���>hihegbl_evgu_� ^Zggu_� h[
h[t_fZo� ijhba\h^kl\Z� b� l_ogheh]bq_kdbo� ijhp_kkZo� [m^ml� ij_^hklZ\e_gu
Z^fbgbkljZpb_c�H:H�:DJHG�\�l_q_gbb�[eb`Zcrbo�f_kyp_\�

 

 LZ[ebpZ��������>_yl_evghklv�:H�:DJHG��k\yaZggZy�k�wfbkkbyfb�iZjgbdh\uo
]Zah\������������]]��

 Ijh^mdpby  =h^

  1990  1994  1996  1997  1998

 :ffbZd� l  926302  850098  924956  875978  887756

 :ahlgZy dbkehlZ� l  877904  646368  822750  805168  752857

 Ijbjh^guc ]Za �ihlj_[e_gb_ gZ

ijhba\h^kl\h ZffbZdZ�� f
3

 1141232  1083378  1141556  1078894  1086097

 Fbg_jZevgu_ m^h[j_gby \k_]h� l  1989649  1555990  2008956  1936239  1958975

 \ lhf qbke_ dZj[Zfb^� l  351745  350346  371534  260280  347450

 
 LZ[ebpZ��������KljmdlmjZ�ijh^Z`�:H�:DJHG�\������]�

 J_]bhg  H[t_f ijh^Z`� �

 Jhkkby  11

 KG=  2

 ?\jhiZ  17

 :f_jbdZ  12

 :aby  57

 Ijhqb_  1
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 LZ[ebpZ��������Wfbkkbb�iZjgbdh\uo�]Zah\�gZ�:H�:DJHG�

  1990  1994  1996  1997  1998

 Wfbkkby N2Oijb ijhba\h^kl\_ Zahlghc dbkehlu� =]

N2O
 6,2  4,6  5,8  5,6  5,2

 Wfbkkby KH� ijb ijhba\h^kl\_ ZffbZdZ� =] KH�  2091  1986  2093  1980  1991

 Wfbkkby KG� ijb ijhba\h^kl\_ f_lZgheZ� =] KG�  0,2  0,15  0,13  0,11  0,14

 Wfbkkby KH� ijb k`b]Zgbb ]ZaZ� =] KH�  258,9  203,4  295,9  277,4  277,4

 Wfbkkby KG� ijb k`b]Zgbb ]ZaZ� =] KG�  0,005  0,004  0,005  0,005  0,005

 Wfbkkby N2Oijb k`b]Zgbb ]ZaZ� =] N2O  0,000  0,000  0,001  0,001  0,001

 H[sZy wfbkkby \ KH� wd\b\Ze_gl_� =] KH�  4276,2  3618,6  4190,0  3996,1  3883,8

 

 <hafh`gu_�ijh_dlu�ih�kgb`_gbx�wfbkkbc�iZjgbdh\uo�]Zah\�

x ih\ur_gb_�wg_j]hwnn_dlb\ghklb�ijb�ijhba\h^kl\_�ZffbZdZ�

 

 

 HLDJULH?� :DPBHG?JGH?� H;S?KL<H� ³M=EH<KDBC� BA<?KLDH<UC
DHF;BG:L´

 F_klhiheh`_gb_��ihk��M]eh\dZ�Hdmeh\kdh]h�jZchgZ��Ij_^klZ\bl_eb�ij_^ijbylby�b
ijbjh^hhojZgguo� hj]Zgh\�� <eZ^bfbj� B\Zgh\bq� EZibg�� aZf_klbl_ev� ]_g_jZevgh]h
^bj_dlhjZ�ih�hojZg_�ljm^Z�b�hdjm`Zxs_c�kj_^u��:e_dkZg^j�:glhgh\bq�Khkugdh\��b�h�
]eZ\gh]h� bg`_g_jZ�� � FboZbe� Ydh\e_\bq� S_lbgdbg�� ij_^k_^Zl_ev� =hkm^Zjkl\_ggh]h
dhfbl_lZ�ih�wdheh]bb�Hdmeh\kdh]h�jZchgZ�

 M]eh\kdbc� ba\_kldh\uc� dhf[bgZl� jZ[hlZ_l� k� ����� ]�� Qbke_gghklv� jZ[hlZxsbo
khklZ\ey_l�hdheh�����q_eh\_d�b�ijZdlbq_kdb�g_�baf_gyeZkv�k������]��Y\ey_lky�hkgh\guf
�]jZ^hh[jZamxsbf�� ijhfure_gguf� ij_^ijbylb_f� ihk�� M]eh\dZ�� Dhf[bgZl� \uimkdZ_l
ljb�\b^Z�g_]Zr_ghc�ba\_klb�

x Dhfh\mx�ba\_klv��kh^_j`Zgb_�&D2�0J2���������ba�gbo�0J2�d5%);

x Ihjhrdhh[jZagmx� ba\_klv� k� ^h[Z\dZfb� �kh^_j`Zgb_� &D2�0J2� �������� ba� gbo� 0J2

d5%);

x F_lZeemj]bq_kdmx�ba\_klv��kh^_j`Zgb_�&D2�t65%; MgO d 1%).

x Fbg_jZevguc� ihjhrhd� ^ey� ZknZevlh[_lhgguo� kf_k_c� k� kh^_j`Zgb_f� &D&2�� � ����� �
������b�0J&2�������������

x Ba\_klgydh\mx�fmdm�^ey�jZkdbke_gby�ihq\�b�ijhba\h^kl\Z�dhf[bdhjfh\�^ey�`b\hlguo�b
ilbpu�k�lZdbf�`_�kh^_j`Zgb_f�wlbo�\_s_kl\��dZd�b�\�ij_^u^ms_f�kemqZ_�

 Mf_gvr_gb_� h[t_fh\� ijhba\h^kl\Z� \� ���������� ]�� k\yaZgh� k� iZ^_gb_f
ieZl_`_kihkh[gh]h� kijhkZ�� hkh[_ggh� kh� klhjhgu� k_evkdhohayckl\_gguo�ij_^ijbylbc� \
������������]]���ijb�wlhf�\������]��ijhba\h^kl\h�[ueh�hdheh�����hl�mjh\gy������]�� �kf�
LZ[e���������
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 LZ[ebpZ������� Ijhba\h^kl\h�ba\_klb�b�ba\_klgydh\hc�fmdb�M]eh\kdbf
ba\_kldh\uf�dhf[bgZlhf

  1990  1994  1996  1997  1998

 Ba\_klv � \k_ fZjdb �luk�l��  360,98  235,05  293,24  163,51  158,08

 Ba\_klgydh\Zy fmdZ �luk�l��  254,89  8,69  1,44  0,53  0,83

 

 Kujv_��ba\_klgyd��^h[u\Z_lky�hldjuluf�kihkh[hf�\�dZjv_j_��jZkiheh`_gghf�\����
df�� hl� ij_^ijbylby� b� ljZgkihjlbjm_lky� Z\lhfh[beyfb�;?E:A� b�Dj:A��H^gh\j_f_ggh
�djm]ehkmlhqgh�� \� �� kf_gu�� jZ[hlZxl� ���� ;?E:AZ� b� ���� ]jmah\bdh\� f_gvr_c
]jmahih^t_fghklb��Kjhd�kem`[u�Z\lhfh[bevgh]h�iZjdZ�^hklb]Z_l����e_l��hg�gZoh^blky�\
iehohf� khklhygbb�� LZdhc� `_� kjhd� wdkiemZlZpbb� bf_xl� [mev^ha_ju�� ^ba_evgu_� b
we_dljbq_kdb_� wdkdZ\Zlhju�� jZ[hlZxsb_� \� dZjv_j_�� JZkoh^� ^ba_evgh]h� lhieb\Z
Z\lhljZgkihjlhf� ^hklb]Z_l� ��� �� ��� luk�� l� \� g_^_ex�� AZf_gZ� ]jmah\bdh\� b� [mev^ha_jh\
jZkkfZljb\Z_lky� dZd� hkgh\gZy� \hafh`ghklv� khdjZs_gby� wfbkkbb� iZjgbdh\uo� ]Zah\�
Bkihevah\Zgb_� [u\rbo� \� wdkiemZlZpbb� gh� gZoh^ysboky� \� ohjhr_f� khklhygbb
bfihjlguo�]jmah\bdh\�b�[mev^ha_jh\� �gZijbf_j�� �DZl_jibee_j���fh`_l�^Zlv�wdhghfbx
^h�����^ba_evgh]h�lhieb\Z�

 Kujv_�ihklmiZ_l�gZ�^jh[bevgh�khjlbjh\hqgmx�nZ[jbdm��hkgZs_ggmx�^jh[bedZfb�k
we_dljbq_kdbf� ijb\h^hf�� aZl_f� \� i_qb� ^ey� h[`b]Z�� <� dZq_kl\_� lhieb\Z� ^ey� i_q_c
bkihevam_lky� ijbjh^guc� ]Za��M^_evguc� jZkoh^� ]ZaZ� khklZ\ey_l� hdheh� ��� f3 gZ� lhggm
ba\_klb��>ey�ijhba\h^kl\Z�ba\_klgydh\hc�fmdb�b�fbg_jZevgh]h�ihjhrdZ�bkihevamxlky
hloh^u� ^jh[bevgh�khjlbjh\hqghc� nZ[jbdb�� ih^\_j]Zxsb_ky� ihfhem� [_a� h[`b]Z�
Hkgh\gh_� l_ogheh]bq_kdh_� h[hjm^h\Zgb_� bkq_jiZeh� k\hc� j_kmjk� gZ� ���� �gZijbf_j�
^jh[bedZ� nbjfu� �Djmii�� ihemq_gZ� ba� =_jfZgbb� ihke_� <lhjhc� fbjh\hc� \hcgu� ih
j_iZjZpbyf���Ba�aZ� hlkmlkl\by� bg\_klbpbhgguo� j_kmjkh\� aZdmidZ� gh\h]h� h[hjm^h\Zgby
g_�ijhba\h^blky��gh�ijbh[j_lZ_lky�[u\r__�\�wdkiemZlZpbb�h[hjm^h\Zgb_�gZ�ZgZeh]bqguo
ijhba\h^kl\Zo��bkiulu\Zxsbo�wdhghfbq_kdb_�ljm^ghklb��G_kfhljy�gZ�wlh��\����������
]]�� aZims_g� gh\uc� p_o� ih� ijhba\h^kl\m� fhehlhc� ba\_klb�� aZf_gb\rbc� klZjh_
ijhba\h^kl\h�

 Ihlj_[bl_eyfb� ijh^mdpbb� dhf[bgZlZ� y\eyxlky� ij_^ijbylby� kljhbl_evgh]h
dhfie_dkZ� �ijhba\h^kl\h� dbjibqZ�� kl_deZ� b� ^j���� ibs_\hc� b� obfbq_kdhc
ijhfure_gghklb�� �\� ihke_^g_f� kemqZ_� ijh^mdpby� dhf[bgZlZ� bkihevam_lky� ^ey
obfbq_kdhc� g_cljZebaZpbb� hloh^h\� ijhba\h^kl\Z��� ZknZevlh\u_� aZ\h^u� b
k_evkdhohayckl\_ggu_� ij_^ijbylby�� <uimkd� ihjhrdhh[jZaghc� ba\_klb� \hajZklZ_l�� l�d�
ijhba\h^kl\h�]hlh\h]h�d�bkihevah\Zgbx�dhg_qgh]h�ijh^mdlZ�\�gZklhys__�\j_fy�\u]h^g__
ijhba\h^kl\Z�ihemnZ[jbdZlZ�

 <� kh[kl\_gghklb� ij_^ijbylby� gZoh^blky� qZklv� `bevy� b� bgnjZkljmdlmju� \� i�
M]eh\dZ�� \dexqZy� dhl_evgmx�� hkgZs_ggmx� ^\mfy� dhleZfb� lbiZ�>D<J� ����� gZ� ]Zah\hf
lhieb\_�

 GZ� ^hex� dhf[bgZlZ� ijboh^blky� hdheh� ���� \u[jhkh\� �g_iZjgbdh\uo�
aZ]jyagyxsbo� \_s_kl\� \� Zlfhkn_jm� \� Gh\]hjh^kdhc� h[eZklb� �\� hkgh\ghf�� KH�� iuev�
g_[hevrh_� dhebq_kl\h� 12x��� Wlh� k\b^_l_evkl\m_l� h� g_h[oh^bfhklb� ijh\_^_gby
khhl\_lkl\mxsbo� f_jhijbylbc�� ijb� ijh\_^_gbb� dhlhjuo� khdjZs_gb_� wfbkkbb
iZjgbdh\uo�]Zah\�fh`_l�[ulv�ihimlguf�wnn_dlhf�
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 Hkgh\gufb�bklhqgbdZfb�KH2�y\eyxlky�\u^_e_gb_�KH2 ba�ba\_klgydZ�ijb�h[`b]_�b
k`b]Zgb_�]Zah\h]h�lhieb\Z��=jmah\hc�Z\lhljZgkihjl�lZd`_�\ghkbl�kms_kl\_gguc�\deZ^�\
wfbkkbx��Hg�fh`_l�[ulv�kms_kl\_ggh�mf_gvr_g�iml_f� aZf_gu�Z\lhiZjdZ� �^Z`_�iml_f
bfihjlZ�[u\rbo�\�mihlj_[e_gbb�]jmah\bdh\�b�[mev^ha_jh\��

 

 LZ[ebpZ� �������� Wfbkkbb� iZjgbdh\uo� ]Zah\� hl� k`b]Zgby� ]ZaZ� gZ� M]eh\kdhf
ba\_kldh\hf�dhf[bgZl_

  1990  1994  1996  1997  1998

 Wfbkkby KH� ijb ijhba\h^kl\_ ba\_klb� =] KH�  190  125  155  80  75

 Wfbkkby KH� hl k`b]Zgby ]ZaZ� =] KH�  90,3  64,1  57,7  43,1  33,9

 Wfbkkby KG� hl k`b]Zgby ]ZaZ� =] KG�  0,002  0,001  0,001  0,001  0,001

 Wfbkkby 1�2 hl k`b]Zgby ]ZaZ� =] 1�2  0,000  0,000  0,000  0,000  0,000

 H[sZy wfbkkby \ KH� wd\b\Ze_gl_� =] KH�  280,3  189,1  212,7  123,1  108,9

 

 <hafh`gu_�ijh_dlu�ih�kgb`_gbx�wfbkkbc�iZjgbdh\uo�]Zah\�

x aZf_gZ�klZjuo�[mev^ha_jh\�b�]jmah\bdh\��^h�����wdhghfbb�^balhieb\Z�

x aZf_gZ�mklZj_\r_]h�^jh[bevgh]h�h[hjm^h\Zgby

x hilbfbaZpby�jZ[hlu�i_qb��kgb`_gb_�ihlj_[e_gby�lhieb\Z�

 

 HLDJULH?� :DPBHG?JGH?� H;S?KL<H� ³;HJH<BQ?KDBC� DHF;BG:L
H=G?MIHJH<´

 F_klhiheh`_gb_�� ]�� ;hjh\bqb� �Z^fbgbkljZlb\guc� p_glj� ;hjh\bqkdh]h� jZchgZ��
Ij_^klZ\bl_eb� ij_^ijbylby� b� ijbjh^hhojZgguo� hj]Zgh\�� =_ggZ^bc� :e_dkZg^jh\bq
:[jZfh\�� aZf_klbl_ev� ]eZ\gh]h�bg`_g_jZ��<Ze_jbc�B\Zgh\bq�DZiblhgh\�� ij_^k_^Zl_ev
jZchggh]h�=hkm^Zjkl\_ggh]h�dhfbl_lZ�ih�wdheh]bb��DhgklZglbg�<bdlhjh\bq�FboZceh\�
bgki_dlhj�wlh]h�`_�dhfbl_lZ�

 Ij_^ijbylb_� jZ[hlZ_l� k� ����� ]h^Z��H[sZy� qbke_gghklv� i_jkhgZeZ� khklZ\ey_l� ���
luk��q_e��gZ� ����� ]�� �<� ����� ]��hdheh� �� luk��q_e����Ijh^mdpby� ±�\k_�\b^u� h]g_mihjguo
fZl_jbZeh\� ^ey� q_jghc� b� p\_lghc� f_lZeemj]bb�� ihjhrdh\u_� fZl_jbZeu�� Kujv_f
y\eyxlky� h]g_mihjgZy� ]ebgZ� �dZhebg��� ^h[u\Z_fZy� hldjuluf� kihkh[hf�� \� dZjv_jZo�
JZg__��^h������]���ijZdlbdh\ZeZkv�lZd`_�rZolgZy�^h[uqZ��h^gZdh�wfbkkbb�f_lZgZ�ba�wlbo
rZol� g_� [ueh��<� ijhrehf� ijhba\h^beZkv� lZd`_� ^h[uqZ� [mjh]h� m]ey� \�rZol_� \hae_� ]�
Ex[ulbgh��khijh\h`^Z\rZyky�wfbkkb_c�K+4��h^gZdh�wlZ�rZolZ�[ueZ�aZdjulZ�jZg__�����
]�� <� dZq_kl\_� kujvy� bkihevamxlky� lZd`_� [hdkblu� �aZdmiZxlky� \� ]�� ;hdkblh]hjkd� b
bfihjlbjmxlky���ljZgkihjlbjm_fu_�ih�`_e_aghc�^hjh]_�

 DZjv_ju� gZoh^ylky� gZ� jZkklhygbb� ��� df�� hl� hkgh\gh]h� ijhba\h^kl\Z�� >h[uqZ
dZhebgZ� ijhba\h^blky� rZ]Zxsbfb� b� jhlhjgufb� wdkdZ\ZlhjZfb� k� we_dljbq_kdbf
ijb\h^hf�� >ey� ljZgkihjlbjh\db� bkihevamxlky� ]jmah\u_� Z\lhfh[beb� [hevrhc
]jmahih^t_fghklb� �;?E:Au� ^ey� \gmljbdZjv_jguo� i_j_\hahd�� D:F:Au� b� Dj:Au� ^ey



III-29

^hklZ\db�kujvy�gZ�dhf[bgZl���:\lhfh[bevguc�iZjd�ihklhyggh�h[gh\ey_lky�b�gZoh^blky�\
ohjhr_f�l_ogbq_kdhf�khklhygbb��>Zggu_�h�ihlj_[e_gbb�[_gabgZ�b�^ba_evgh]h�lhieb\Z
[m^ml�ihemq_gu�iha`_�

 Ijb� ijhba\h^kl\_� h]g_mihjh\� bkihevamxlky� ke_^mxsb_� l_ogheh]bq_kdb_
ijhp_kku�� f_oZgbq_kdh_� ^jh[e_gb_� k� ihfhsvx� ^jh[bevguo� fZrbg�� h[`b]� \h
\jZsZxsboky�i_qZo��jZ[hlZxsbo�gZ�]Zah\hf�lhieb\_��ij_kkh\dZ��h[`b]�ihemnZ[jbdZlh\
h]g_mihjh\� \� lmgg_evguo� i_qZo� gZ� ]Zah\hf� lhieb\_�� khjlbjh\dZ�� Hkgh\gh_
ijhba\h^kl\_ggh_� h[hjm^h\Zgb_� gZoh^blky� \� ohjhr_f� khklhygbb�� <jZsZxsb_ky� i_qb
mklZgh\e_gu� \� i_jbh^� ����� ±� �����_� ]]��� gh� ihklhyggh� ih^\_j]Zxlky� j_fhglm� b
fh^_jgbaZpbb��>_ckl\mxsb_�lmgg_evgu_�i_qb�ims_gu�\�wdkiemZlZpbx�\� ����������]]�
Gh\_cr__� h[hjm^h\Zgb_� bkihevam_lky� ijb� \uimkd_� fZl_jbZeh\� ^ey� g_nl_^h[u\Zxs_c
ijhfure_gghklb�

 GZ� dhf[bgZl_� bf__lky� kh[kl\_ggZy� we_dljbq_kdZy� klZgpby� gZ� ]Zah\hf� lhieb\_� �\
dZq_kl\_�j_a_j\gh]h�bkihevam_lky�fZaml���ih^dexq_ggZy�d�?^bghc�wg_j]hkbkl_f_�Jhkkbb�
<� gZklhys__� \j_fy� hgZ� ih� wdhghfbq_kdbf� khh[jZ`_gbyf� bkihevam_lky� gZ� lj_lv
fhsghklb��l��d��we_dljbq_kl\h��ihemqZ_fh_�k�Zlhfghc�we_dljhklZgpbb�\�M^hfe_��L\_jkdZy
h[eZklv�� h[oh^blky� ^_r_\e_�� H[s__� ihlj_[e_gb_� lhieb\gh]h� ]ZaZ� gZ� jZ[hlm
l_ogheh]bq_kdh]h�b�wg_j]hkgZ[`Zxs_]h�h[hjm^h\Zgby�\������]��khklZ\beh�����feg��f3.

 Ihlj_[bl_eyfb� h]g_mihjh\� y\eyxlky� \k_� aZ\h^u� q_jghc� f_lZeemj]bb� Jhkkbb
�djmig_crbc��ihlj_[eyxsbc�hdheh� ����ijh^mdpbb� ±�Q_j_ih\_pdbc�f_lZeemj]bq_kdbc
dhf[bgZl�� b� ij_^ijbylby� p\_lghc� f_lZeemj]bb�� QZklv� ijh^mdpbb� wdkihjlbjm_lky� \
Nbgeyg^bx� b� ^jm]b_� kljZgu�� \dexqZy� kljZgu� X`ghc� :f_jbdb�� IZ^_gb_� h[t_fZ
ijhba\h^kl\Z�aZ�i_jbh^������±������]]��khklZ\beh�ijb[ebabl_evgh�����

 Dhf[bgZl�bf__l� \iheg_� kh\j_f_ggmx� kbkl_fm� hqbkldb�`b^dbo� hloh^h\�� \dexqZy
khhjm`_gby�[bheh]bq_kdhc�hqbkldb�

 <� i_jbh^� ^h� ���������� ]]�� \� kh[kl\_gghklb� ij_^ijbylby� gZoh^behkv� g_kdhevdh
f_edbo�dhl_evguo�gZ�l\_j^hf�lhieb\_��qZklbqgh�h[_ki_qb\Z\rbo�l_iehf�`beu_�^hfZ�b
bgnjZkljmdlmjm�g_dhlhjuo�jZchgh\�]��;hjh\bqb��<�gZklhys__�\j_fy�\k_�hgb�i_j_^Zgu�\
\_^_gb_�]hjh^kdbo�\eZkl_c�

 Fh`gh� k^_eZlv� \u\h^� h� lhf�� qlh� hkgh\gufb� bklhqgbdZfb� wfbkkbb� iZjgbdh\uo
]Zah\�\�Zlfhkn_jm�gZ�dhf[bgZl_�y\eyxlky��Z\lhljZgkihjl� �k`b]Zgb_�`b^dh]h� lhieb\Z��
i_qb�^ey�h[`b]Z� �k`b]Zgb_� ]Zah\h]h� lhieb\Z��� wg_j]_lbq_kdh_�h[hjm^h\Zgb_� �k`b]Zgb_
]Zah\h]h�b�g_[hevrh]h�dhebq_kl\Z�`b^dh]h�lhieb\Z���<k_�hgb�fh]ml�kem`blv�h[t_dlZfb
f_j� ih� kgb`_gbx� wfbkkbb� iZjgbdh\uo� ]Zah\��>hihegbl_evgh�fh`_l� [ulv� jZkkfhlj_g
\hijhk�h�\u^_e_gbb�KH2�ba�bkoh^gh]h�kujvy�\�ijhp_kk_�h[`b]Z�

 

 LZ[ebpZ���������Wfbkkbb�iZjgbdh\uo�]Zah\�hl�k`b]Zgby�lhieb\Z�^ey
l_ogheh]bq_kdbo�gm`^�gZ�;hjh\bq_kdhf�dhf[bgZl_�h]g_mihjh\
  1990  1994  1996  1997  1998

 Wfbkkby KH�� =] KH�  254,4  230,2  198,1  223,5  196,1
 Wfbkkby KG�� =] KG�  0,005  0,004  0,004  0,004  0,004
 Wfbkkby 1�2� =] 1�2  0,001  0,000  0,000  0,000  0,000
 <k_]h� =] KH��wd\b\�  254,7  230,4  198,3  223,7  196,3
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 <hafh`gu_��ijh_dlu�ih�kgb`_gbx�wfbkkbc�iZjgbdh\uo�]Zah\�

x kh\_jr_gkl\h\Zgb_�i_q_c�^ey�h[`b]Z

x fh^_jgbaZpby�wg_j]_lbq_kdh]h�h[hjm^h\Zgby

x kgb`_gb_�wfbkkbc�hl�ljZgkihjlZ ij_^ijbylby

K<H>GU?�>:GGU?

K\h^gu_� ^Zggu_� ih� �� ij_^ijbylbyf�� jZkkfZljb\Z_fuf� dZd� ihl_gpbZevgu_
mqZklgbdb ijh_dlh\� ih� kgb`_gbx� wfbkkbc� iZjgbdh\uo� ]Zah\� ������� ij_^klZ\e_gu� \
LZ[ebp_��������

LZ[ebpZ� 3.4.12.�K\h^gu_�^Zggu_�ih�wfbkkbyf�iZjgbdh\uo�]Zah\�ih�ij_^ijbylbyf�
�����]�

KH� KG� N2H KH�-wd\� hp_gdZ

khdjZs_gby

wfbkkbc

G_\kdZy KIO= 22,4 0,615 0 35,362 ~10

Gh\]hjh^kdbc

k\fghdhf[bgZl

- 0,083 - 1,733 ~1

Gh\]hjh^kdZy LWP��� 698 0,012 0,002 698,9 100 - 140

;hjh\bqkdbc dhf[bgZl

h]g_mihjh\

196 0,004 0 196,3 ~20

M]eh\kdbc ba\_kldh\uc

dhf[bgZl

109 0,001 0 108,9 ~3

:DJHG 2271 0,145 5,201 3883,8 ~100

<k_]h 3296,4 0,86 5,203 4925 ~250

<�kmff_� ��\u[jZgguo�ij_^ijbylbc�^Zxl�[he__�iheh\bgu�\k_o�\u[jhkh\�h[eZklb
�ijb� wlhf� hkgh\ghc� \deZ^� \ghkbl�:DJHG���GZ� [hevrbgkl\_� ba� ij_^ijbylbc� \u[jhku
fh]ml� [ulv� kgb`_gu� gZ� ��� ±� ����� ijb� wlhf� hjb_glbjh\hqgZy� hp_gdZ� kmffZjgh]h
kgb`_gby�\u[jhkh\�\�j_amevlZl_�l_o�beb�bguo�f_j�^Z_l�ijbf_jgh�����luk��l�KH2 wd\��\
]h^�


