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#BE>B?P>G >?<@4F @9AS9FES 7?B54?PAB < ?B>4?PAB, EFDB<F9?PA4S BFD4E?P <7D49F 

64:AGR DB?P 6 6B;89=EF6<< A4 <;@9A9A<9 >?<@4F4 <;-;4 E6B9= 89SF9?PABEF<, < 

B>DG:4RM4S ED984 5G89F CB869D:9A4 8DG7B@G >?<@4F<K9E>B@G 6B;89=EF6<R, K9@ 6 

CDBL?B@. *9?PR 84AAB= D45BFO S6?S9FES <EE?98B64A<9 >D<F<K9E><I H4>FBDB6, 6?<SRM<I 

A4 <;@9A9A<9 >?<@4F4 6OL9GCB@SAGFO@< 6O5DBE4@< EFDB<F9?PAB= BFD4E?<. "C<E4A 

6BC?BM9AAO= 6O5DBE G7?9DB84 (G7?9DB8AO= E?98). 1FB <EE?98B64A<9 F4>:9 @B7?B 5O 

CDB?<FP E69F A4 B5M99 6?<SA<9 EFDB<F9?PAB= BFD4E?< A4 <;@9A9A<9 >?<@4F4. �?S 

8BEF<:9A<S QFB= J9?< 5O? CDB6989A <AF9AE<6AO= < FM4F9?PAO= B5;BD ?<F9D4FGDO, KFB5O 

CB8K9D>AGFP H4>FBDO 6?<SA<S EFDB<F9?PAB= BFD4E?< A4 <;@9A9A<9 >?<@4F4. �4?99 

E?98G9F F9@4F<K9E>B9 <EE?98B64A<9 H<D@O CB CDB<;6B8EF6G 59FBA4 CB8 A4;64A<9@ """ 

«#�� ���"� «�'�$/», 6 >BFBDB@ CDB<;6B8<?ES 4A4?<; < D4EK9F 6O5DBEB6 CO2 6 

D9;G?PF4F9 <I CDB<;6B8EF69AAB= 89SF9?PABEF<. #DB6989AAO9 D4EK9FO CB>4;4?<, KFB 

>B@C4A<S 6O5D4EO649F BCD989?9AAB9 >B?<K9EF6B G7?9><E?B7B 74;4 (>BFBDO= S6?S9FES 

B8A<@ <; 6D98AOI C4DA<>B6OI 74;B6, ECBEB5EF6GRM<I <;@9A9A<R >?<@4F4) 6  IB89 E6B9= 

89SF9?PABEF<. "C<E4AO @9DO CB EB>D4M9A<R 6O5DBEB6 6 EFDB<F9?PAB= BFD4E?<. 

 

ABSTRACT 

As the climate change globally and locally, the construction industry plays a major role to 

impact on the climate change due to their activities and the built environment will be subject to 

different climate exposure than in the past. This paper aims to research the critical factors the 

aforementioned construction industry emissions impact on the climate change. The embodied 

carbon emission (carbon footprint) is described. This research could also shed light on the 

general impact of the construction industry on the climate change. To achieve this aim an 

intensive and careful literature review was conducted to emphasize the contribution factors of the 

construction industry on the climate change. This is followed by a case study of a concrete 

production firm called LLC «PLEMZAVOD «BUGRY» to analysis and calculate the emission 

of CO2 from their production activities. The calculation conducted reviewed that the firm emits a 

certain amount of carbon dioxide (which is one of the harmful greenhouse gases which 

contributes to climate change) during their operational activities. Measures to reduce emissions 

from the construction industry are described. 
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�;@9A9A<9 >?<@4F4 < BJ9A>4 97B CBE?98EF6<= 3 B8A4 <; A4<5B?99 4>FG4?PAOI < 

CD<BD<F9FAOI CDB5?9@, EFBSM<I 6 CB69EF>9 8AS @9:8GA4DB8AB7B EBB5M9EF64 (�## ""% < 

"�1�, 2020). 

�9FBA 3 QFB @4F9D<4?, <ECB?P;G9@O= 6 EFDB<F9?PEF69 ;84A<S, EBEFBSM<= <; F69D8B=, 

I<@<K9E>< <A9DFAB7B >BA>D9FAB7B 69M9EF64, <;69EFAB7B >4> ;4CB?A<F9?P (B5OKAB 

<;7BFB6?9AAOI <; D4;AOI F<CB6 C9E>4 < 7D46<S), >BFBDB9 E6S;O649FES 6@9EF9 J9@9AFB@ < 

6B8B= (Dan Babor, Diana Plian And Loredana Judele, 2009).  

�?B54?PA4S ED98ASS F9@C9D4FGD4 6 2019 7B8G 5O?4 CD<@9DAB A4 1,1 ± 0,1 °C 6OL9 

54;B6B7B GDB6AS 185041900 7B8B6 (World Meteorological Organization, 2020).  

#B6OL9A<9 GDB6AS >BAJ9AFD4J<< C4DA<>B6OI 74;B6 6 4F@BEH9D9 S6?S9FES A4<5B?99 

;A4K<F9?PAB= CD<K<AB= <;@9A9A<S >?<@4F4. �F@BEH9DAO9 >BAJ9AFD4J<<  BFD4:4RF 54?4AE 

@9:8G <EFBKA<>4@< (6>?RK4S 6O5DBEO) < CB7?BF<F9?S@<. �?B54?PAO9 >BAJ9AFD4J<< CO2 

BFD4:4RF 54?4AE @9:8G 6O5DBE4@<, 6O;64AAO@ 89SF9?PABEFPR K9?B69>4, < CB7?BM9A<9@ 

5<BEH9DB= < B>94AB@ (World Meteorological Organization, 2020).  

#BE?9 6B8O 59FBA S6?S9FES A4<5B?99 L<DB>B <ECB?P;G9@O@ 69M9EF6B@ A4 �9@?9. 

�E?< 5O J9@9AFA4S CDB@OL?9AABEFP 5O?4 BF89?PAB= EFD4AB=, BA4 5O?4 5O FD9FP<@ CB 

69?<K<A9 <EFBKA<>B@ 6O5DBEB6 G7?9><E?B7B 74;4 6 @<D9 - 8B 2,8 @?D8 FBAA, GEFGC4S FB?P>B 

�<F4R < %,� (Jonathan Watts, 2020).  

�>FG4?PABEFP F9@O <EE?98B64A<S ;4>?RK49FES 6 FB@, KFB E >4:8O@ 7B8B@ 
EFDB<F9?PA4S BFD4E?P G69?<K<649F E6B< 7454D<FO, 6 E6S;< E K9@ CDB<EIB8<F <;@9A9A<9 

>?<@4F4, 6?<SRM99 A9CBED98EF69AAB A4 K9?B69>4.  

&9?P 3 CDB4A4?<;<DB64FP 4AFDBCB79AAB9 6B;89=EF6<9 K9?B69>4 A4 <;@9A9A<9 >?<@4F4 
A4 CD<@9D9 CD98CD<SF<S CB CDB<;6B8EF6G 59FBA4. 

�?S 8BEF<:9A<S CBEF46?9AAB= J9?< A9B5IB8<@B D9L<FP E?98GRM<9 ;484K<: 

1. <;GK<FP ?<F9D4FGDAO9 <EFBKA<>< CB F9@9 <EE?98B64A<S; 

2. <;GK<FP < BC<E4FP CDB<;6B8EF69AAO9 CDBJ9EEO, <EFBKA<>< 6O5DBEB6 

D4EE@4FD<649@B7B CD98CD<SF<S;  

3. BJ9A<FP 6?<SA<9 CDB@OL?9AAB7B CD98CD<SF<9 A4 >?<@4F; 

4. CDB69EF< 4A4?<; @9DBCD<SF<= CB G@9APL9A<R 6B;89=EF6<S A4 <;@9A9A<S 

>?<@4F4 BF EFDB<F9?PAB= CDB@OL?9AABEF<. 

 9FB8O <EE?98B64A<S: BJ9ABKAO=, @4F9@4F<K9E><= < D<E>-BD<9AF<DB64AAB7B 

GCD46?9A<S. 
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1. &�"$�&�'�%��� �%#��&/ �� �!�!�� ��� �&� 

1.1. �BAJ9CJ<S <;@9A9A<S >?<@4F4 < 7?B54?PAB9 CBF9C?9A<9 
 

�;@9A9A<9 >?<@4F4 6 A4EFBSM99 6D9@S D4EE@4FD<649FES @AB7<@< 7BEG84DEF64@< >4> 

B8<A <; E4@OI 64:AOI 7?B54?PAOI CDB5?9@ A4L97B 69>4 (�BA84D9A>B �.� < 8D., 2018).  

'EG7G5?9A<9 7?B54?PAB7B Q>B?B7<K9E>B7B >D<;<E4 E6S;4AB E 89@B7D4H<K9E><@ 

6;DO6B@ < A9B5IB8<@BEFPR G8B6?9F6BD9A<S D4EFGM<I @4F9D<4?PAOI CBFD95ABEF9= ?R89=, 

KFB BCD989?S9F D4EL<D9A<9 @4ELF45B6 IB;S=EF69AAB= 89SF9?PABEF< < CD<6B8<F > 

G69?<K9A<R 4AFDBCB79AAB= A47DG;>< A4 B>DG:4RMGR ED98G. � D9;G?PF4F9, G69?<K<64RFES 

CDB5?9@O 7?B54?PAB7B ;47DS;A9A<S B>DG:4RM9= ED98O, 7?B54?PAB7B <;@9A9A<S >?<@4F4, 

D4;DGL9A<S EFD4FBEH9DAB7B B;BA4, <EFBM4RFES CD<DB8AO9 D9EGDEO C?4A9FO, G69?<K<649FES 

K<E?B F9IAB79AAOI >4F4EFDBH, 6B;D4EF49F 69DBSFABEFP CBF9D< GEFB=K<6BEF< 5<BEH9DO, 

IB;S=EF69AA4S 9@>BEFP >BFBDB= >BA9KA4 (�BC4F<A �. ! < 8D., 2005). 

�?<@4F<K9E>4S E<EF9@4 �9@?< 6>?RK49F 6 E95S 4F@BEH9DG, B>94A, EGLG < 5<BEH9DG. 

'E?B6<S ED98O, 6>?RK9AAO9 6 QFG E?B:AGR E<EF9@G, BC<E4AO F4><@< C4D4@9FD4@<, >4> 

F9@C9D4FGD4, 846?9A<9, C?BFABEFP, E>BDBEFP < F. 8. «#B6989A<9» >?<@4F<K9E>B= E<EF9@O, 

>BFBD4S I4D4>F9D<;G9FES J<>?<K9E><@< CDBJ9EE4@<, @B:9F 5OFP BI4D4>F9D<;B64AB 5B?99 

E?B:AO@< C4D4@9FD4@<: 8<A4@<>B= >DGCAB@4ELF45AB= J<D>G?SJ<< 4F@BEH9DO < B>94A4, 

K4EFBFB= < E<?B= Q>EFD9@4?PAOI @9F9BDB?B7<K9E><I S6?9A<=, 7D4A<J4@< ED98O B5<F4A<S 

:<6OI BD74A<;@B6 < DS8B@ 8DG7<I C4D4@9FDB6. �?<@4F BCD989?S9FES @AB:9EF6B@ EBEFBSA<=, 

CDBIB8<@OI >?<@4F<K9E>B= E<EF9@B= ;4 I4D4>F9DAO= C9D<B8 6 A9E>B?P>B 89ESF<?9F<=, < 

K4EFBFB= <I CB6FBDS9@BEF<. �;@9A9A<9 >?<@4F4 A4 7?B54?PAB@ GDB6A9 <?< 8?S 84AAB= 

79B7D4H<K9E>B= @9EFABEF< ;4>?RK49FES 6 E@9A9 @AB7B?9FA97B D9:<@4 CB7B8O  (�BC4F<A �. ! 

< 8D., 2005). 

�?B54?PAO9 >?<@4F<K9E><9, 5<B?B7<K9E><9, 79B?B7<K9E><9, I<@<K9E><9 CDBJ9EEO < 

CD<DB8AO9 Q>BE<EF9@O F9EAB 6;4<@BE6S;4AO: <;@9A9A<S 6 B8AB@ <; CDBJ9EEB6 @B7GF 

CB6?<SFP A4 8DG7<I. �4:AB 6;4<@B89=EF6<9 @9:8G 4F@BEH9DB= < B>94AB@, KFB S6?S9FES 

BEAB6AO@ <EFBKA<>B@ Q>EFD9@4?PAOI S6?9A<= CB7B8O. #BE>B?P>G  <DB6B= B>94A ;4A<@49F 

5B?PLGR K4EFP C?4A9FO, FB <@9AAB F9K9A<S < J<D>G?SJ<S 6B8O BCD989?S9F >?<@4F @AB7<I 

7GEFBA4E9?9AAOI D97<BAB6 @<D4. #BF9AJ<4?PAB BK9AP BC4EAO@ S6?S9FES <;@9A9A<9 

J<D>G?SJ<< F4><I @BMAOI B>94A<K9E><I F9K9A<=, >4> �B?PHEFD<@. +4EFB @9:8G 

>B@CBA9AF4@< >?<@4F<K9E>B= E<EF9@O 9EFP B5D4FA4S E6S;P. #D< CB?B:<F9?PAB= B5D4FAB= 

E6S;< CDB<EIB8<F GE>BD9AAO= DBEF C9D6<KAB7B A97B8B64A<S. !4CD<@9D, EA<:9A<9 EA9:AB7B 

CB>DB64 <;-;4 CB6OL9A<S F9@C9D4FGDO EA<:49F 4?P598B - BFD4:9A<9 EB?A9KAB7B <;?GK9A<S 
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B5D4FAB 6 4F@BEH9DG < G69?<K<649F >B?<K9EF6B QA9D7<<, CB7?BM49@B= �9@?9=, < QFB, 6 E6BR 

BK9D98P, CB6OL49F F9@C9D4FGDG < CD<6B8<F > 9M9 5B?99 4>F<6AB@G F9K9A<R EA974 < ?P84. � 

E?GK49 BFD<J4F9?PAB= B5D4FAB= E6S;< 6 >?<@4F<K9E>B= E<EF9@9 4>F<6<DGRFES CDBJ9EEO, 

74ESM<9 C9D6<KAB9 6B;@GM9A<9. !4CD<@9D, GE<?9A<9 B5?4KABEF<, 6O;64AAB9 5B?99 

<AF9AE<6AO@ <EC4D9A<9@ CD< 5B?PL<I F9@C9D4FGD4I, G69?<K<649F BFD4:4F9?PAGR 

ECBEB5ABEFP C?4A9FO < G@9APL49F <AF9AE<6ABEFP EB?A9KAB= D48<4J<<, KFB, 6 >BA9KAB@ 

EK9F9, EA<:49F F9@C9D4FGDG G CB69DIABEF< �9@?<  (�BC4F<A �. ! < 8D., 2005). 

%B7?4EAB A4GKAB-@9FB8<K9E>B= ?<F9D4FGD9 «"EAB6O ;4M<FO A4E9?9A<S < F9DD<FBD<= 

6 >D<;<EAOI E<FG4J<SI», BEAB6AO@< 7?B54?PAO@< CDB5?9@4@< 6 A4EFBSM99 6D9@S S6?SRFES 

Q>B?B7<K9E><9 E @AB7BK<E?9AAO@< EBEF46?SRM<@<, 6 FB@ K<E?9 E 7?B54?PAO@ <;@9A9A<9@ 

>?<@4F4. !4<5B?99 BEFDB BMGM49@O@< K9?B69K9EF6B@ B5N9>F4@< 4AFDBCB79AAB7B 

6B;89=EF6<S A4 CD<DB8AGR ED98G S6?SRFES 4F@BEH9D4, 7<8DBEH9D4 < CBK64. �4:84S <; QF<I 

ED98 CD9F9DC9649F 897D484J<R, < 6 BCD989?9AAB= EF9C9A< QFB ;46<E<F BF K9?B69>4 (2. �. 

�BDB5P964, 2006).  

$4;DGL9A<9 CD<DB8AB= ED98O < 4>F<64J<S D4;6<F<S BC4EAOI CDBJ9EEB6 I4D4>F9DAO A9 

FB?P>B 8?S GD54A<;<DB64AAOI F9DD<FBD<=. �B 6FBDB= CB?B6<A9 20 -7B 69>4 QF4 F9A89AJ<S 

CD<B5D9?4 7?B54?PAO9 @4ELF45O. !9E@BFDS A4 FB, KFB ;4 8648J4F< ?9F @9:8G 

>BAH9D9AJ<S@< ""! 6 %FB>7B?P@9 (1972) < $<B -89 -�4A9=DB (1992) 1,2 FD<??<BA4 8B??4DB6 

5O?B CBFD4K9AB A4 ;4M<FG B>DG:4RM9= ED98O, Q>B?B7<K9E>4S E<FG4J<S A4 ;9@?9 

GIG8L49FES. #BF9C?9A<9 >?<@4F4, BF@9K9AAB9 6 CBE?98A<9 7B8O, @B:9F ;A4K<F9?PAB 

<;@9A<FP >GDE D4;6<F<S @AB7<I BC4EAOI CD<DB8AOI S6?9A<=. 1FB 6 C9D6GR BK9D98P 

BFABE<FES > Q>;B79AAO@ 7<8DB@9F9BDB?B7<K9E><@ < 79B>D<B?B7<K9E><@ CDBJ9EE4@. &4><@ 

B5D4;B@, EB7?4EAB D4EK9F4@ 4@9D<>4AE><I Q>EC9DFB6, CBF9C?9A<9 A4 1 7D48GE @B:9F CD<69EF< 

> G69?<K9A<R CBFB>B6 6B;8GI4 A4 �F?4AF<K9E>B@ CB59D9:P9 %B98<A9AAOI ,F4FB6 A4 40-

60%, KFB, A9EB@A9AAB, GEG7G5<F < 59; FB7B 8BEF4FBKAGR GS;6<@BEFP QFB= F9DD<FBD<< BF 

FDBC<K9E><I F4=HGAB6 < GD474AB6 (�BA84D9A>B �.� < 8D., 2018). 

#?4A9F4 < D4APL9 EF4?><64?4EP E <;@9A9A<9@ >?<@4F4: ED98ASS F9@C9D4FGD4 �9@?< 

>B?954?4EP A4 CDBFS:9A<< 4,54 @<??<4D84 ?9F <EFBD<< C?4A9FO. #?4A9F4 C9D9:<64?4 

8?<F9?PAO9 IB?B8AO9 C9D<B8O («?98A<>B6O9 C9D<B8O») < F9C?O9 C9D<B8O 

(«@9:?98A<>B6PS») E J<>?4@< 6 100 000 ?9F, CB >D4=A9= @9D9, 6 F9K9A<9 CBE?98A97B 

@<??<BA4 ?9F. #D98O8GM<9 QC<;B8O CBF9C?9A<S 5O?< 6O;64AO A95B?PL<@ G69?<K9A<9@ 

>B?<K9EF64 EB?A9KAB7B E69F4, 8BEF<74RM97B CB69DIABEF< �9@?<, 4 ;4F9@ GE<?<64?<EP 

5B?PL<@< 6O5DBE4@< G7?9><E?B7B 74;4 <; B>94AB6 CB @9D9 <I A47D964A<S (A4CD<@9D, 

L<C9A<9, 6O89?SRM99ES <; F9C?B= 74;<DB6><) (Caitlyn Kennedy and Rebecca Lindsey, 2015). 
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 �6FBDO EF4FP< «What's the difference between global warming and climate change?» 

EK<F4RF, KFB 7?B54?PAB9 CBF9C?9A<9 F4>:9 BF?<K49FES BF CDBL?B7B CBF9C?9A<S E6B9= 

E>BDBEFPR. &9>GM99 CB6OL9A<9 7?B54?PAB= ED98A9= F9@C9D4FGDO, CB-6<8<@B@G, CDB<EIB8<F 

A4@AB7B 5OEFD99, K9@ >B784-?<5B E F9I CBD, >4> EB6D9@9AA4S J<6<?<;4J<S < E9?PE>B9 

IB;S=EF6B D4;6<64?<EP ;4 CBE?98A<9 11 000 ?9F <?< B>B?B FB7B, <, 69DBSFAB, 5OEFD99, K9@ 

?R5O9 @9:?98A<>B6O9 F9C?O9 C9D<B8O ;4 CBE?98A<= @<??<BA ?9F (Caitlyn Kennedy and 

Rebecca Lindsey, 2015). 

#B @A9A<R �. �. �BA84D9A>B, A9B5IB8<@B GK<FO64FP 869 EFBDBAO CDB5?9@O 

<;@9A9A<S >?<@4F4. % B8AB= EFBDBAO, 59;GE?B6A4S BC4EABEFP QFB7B S6?9A<S, <; -;4 >BFBDB= 

Q>B?B7< E6S;O64RF 97B E CDB5?9@4@< 6OEB>B= EF9C9A< Q>BAB@<K9E>B= (<, E?98B64F9?PAB, 

EBJ<4?PAB=) BC4EABEF<. % 8DG7B= EFBDBAO, >?<@4FB?B7< EK<F4RF CDBJ9EE <;@9A9A<S >?<@4F4 

Q6B?RJ<BAAO@, >BFBDO= CDB<EIB8<F 6 BK9AP, BK9AP @98?9AAB@ F9@C9, >BFBDO= K4EFB 

A4CB@<A49F >?<@4F<K9E><9 >B?954A<S - A9>BFBDB9 CBF9C?9A<9, BF@9K9AAB9 6 CDBL?B@ 69>9, 

@B:9F E@9A<FPES CBIB?B84A<9@ CD< 4A4?B7<KAB= F9@C9D4FGD9 6 4A4?B7<KAOI <EFBD<K9E><9 

<AF9D64?O < F. 8. (�BA84D9A>B �.� < 8D., 2018). 

�;7?S8O GK9AOI A4 CD<K<AO <;@9A9A<S >?<@4F4 D4;?<K4RFES. #B6OL9A<9 

F9@C9D4FGDO FDBCBEH9DO �9@?< 5B?PL<AEF6B GK9AOI E6S;O64RF E FD4AEHBD@4J<9= EBEF464 

4F@BEH9DAB7B 6B;8GI4, B5GE?B6?9AAB7B 89SF9?PABEFPR K9?B69>4 (4AFDBCB79AAB9 

6B;89=EF6<9) (�BA84D9A>B �.� < 8D., 2018). 

!B EGM9EF6GRF < 8DG7<9 FBK>< ;D9A<S A4 CD<K<AO CBF9C?9A<S >?<@4F4.  

!9>BFBDO9 GK9AO9 EF46SF CB8 EB@A9A<9 EGM9EF6B64A<9 7?B54?PAB7B CB6OL9A<S 

F9@C9D4FGDO E 4AFDBCB79AAO@< 6O5DBE4@<. &4><@ B5D4;B@, @AB7<9 <EE?98B64F9?< E>?BAAO 

> FB@G H4>FG, KFB CD<BD<F9FA4S DB?P 6 >?<@4F<K9E><I <;@9A9A<SI A4 ;9@?9 CD<A48?9:<F > 

7?G5<AAO@ B>94A<K9E><@ F9K9A<S@ < D4;6<F<R @BMAB7B CD<DB8AB7B F9K9A<S, A4;O649@B7B 

1?P !<APB. $S8 GK9AOI EK<F4RF, KFB CB6OL9A<9 F9@C9D4FGDO 6B;8GI4 E6S;4AB E <;@9A9A<9@ 

EB?A9KAB= 4>F<6ABEF<, 6 D9;G?PF4F9 >BFBDB7B A45?R849FES G69?<K9AAO= CBFB> G7?9><E?B7B 

74;4 6 4F@BEH9DG BF 5<BFO (@BD9, B>94AO, D4EF<F9?PABEFP). % F4>B= <AF9DCD9F4J<9= CDBJ9EE4 

G69?<K9A<S CBEFGC?9A<S G7?9><E?B7B 74;4 6 4F@BEH9DG �9@?<, 8B>FD<A4 F9IAB79AAB7B 

6B;89=EF6<S A4 >?<@4F K9D9; C4DA<>B6GR QHH9>F EF4AB6<FES A9BK96<8AB=. 1F4 CB;<J<S 6 

;A4K<F9?PAB= EF9C9A< CB8F69D:849FES ED46A9A<9@ @4EEO G7?9><E?B7B 74;4, CBC484RM97B 6 

4F@BEH9DG: F9IAB79AAO9 8BIB8O CB @4EE9 ;A4K<F9?PAB GEFGC4RF 9EF9EF69AAO@ (�BA84D9A>B 

�.� < 8D., 2018). 
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�BCD9>< D4;?<KAO@ @A9A<S@ B CDBJ9EE9 <;@9A9A<S >?<@4F4, A9B5IB8<@B SEAB 

BE4;AB64FP CD<K<AO, I4D4>F9D < CBE?98EF6<S QFB7B S6?9A<S. 1FB @B:9F E@S7K<FP A974F<6AO9 

CBE?98EF6<S <;@9A9A<S >?<@4F4.  

 

1.2. #4DA<>B6O= QHH9>F, C4DA<>B6O9 74;O 

 

«�4DA<>B6O9 74;O 4 QFB 74;O 6OEB>B= CDB;D4KABEF< 6 6<8<@B@ 8<4C4;BA9 < E 

6OEB><@ CB7?BM9A<9@ 6 84?PA9@ <AHD4>D4EAB@ 8<4C4;BA9. #D<EGFEF6<9 F4><I 74;B6 

6O;O649F C4DA<>B6O= QHH9>F 4 CB6OL9A<9 F9@C9D4FGDO A<:A<I E?B96 4F@BEH9DO 

C?4A9FO» («%CD46BKA<> Q>B?B74», 2017). 

«"EAB6AO@< C4DA<>B6O@< 74;4@<, 6 CBDS8>9 <I 6B;89=EF6<S A4 F9C?B6B= 54?4AE 

�9@?<, S6?SRFES 6B8SAB= C4D (H2O), G7?9><E?O= 74; (CO2), @9F4A (CH4) < B;BA (O3)» 

(«%CD46BKA<> Q>B?B74», 2017). 

$S8 C4DA<>B6OI 74;B6 <@99F 4AFDBCB79AAB9 CDB<EIB:89A<9. � D9;G?PF4F9 D4;6<F<S 

CDB@OL?9AABEF<, QA9D79F<>< < FD4AECBDF4 <I >BAJ9AFD4J<S 6 4F@BEH9D9 D4EF9F, KFB 

CD<6B8<F > G69?<K9A<R C4DA<>B6B7B QHH9>F4, CB6OL9A<R ED98A9= F9@C9D4FGDO < 

<;@9A9A<R >?<@4F4 (Plus-one.ru, 2015). 

� F4><@ 74;4@ BFABESFES: 

 '7?9><E?O= 74; (BA :9 8<B>E<8 G7?9DB84, CO2). #BC4849F 6 4F@BEH9DG 6 

D9;G?PF4F9 E:<74A<S <E>BC49@B7B FBC?<64, F69D8OI BFIB8B6, 89D96P96 < 8DG7<I 

5<B@4F9D<4?B6, 4 F4>:9 6 IB89 DS84 I<@<K9E><I D94>J<= (A4CD<@9D, CD< CDB<;6B8EF69 

J9@9AF4). !4 2015 7B8 A4 A97B CD<IB8<?BEP 76% C4DA<>B6OI 6O5DBEB6 CB 6E9@G @<DG;  

  9F4A (CH4). �O89?S9FES 6 D9;G?PF4F9 E9?PE>BIB;S=EF69AAB= 89SF9?PABEF<, 

CD< 8B5OK9 < FD4AECBDF<DB6>9 G7?S, CD<DB8AB7B 74;4 < A9HF<, 4 F4>:9  6 IB89 D4EC484 

BD74A<K9E><I BFIB8B6 A4 E64?>4I. !4 2015 7B8 EBEF46?S? 16% BF 7?B54?PAOI C4DA<>B6OI 

6O5DBEB6; 

 �4><EP 4;BF4 (BA :9 B>E<8 4;BF4, N2O). "EAB6AO9 <EFBKA<>< 4 E9?PE>B9 

IB;S=EF6B, CDB@OL?9AABEFP, E:<74A<9 <E>BC49@B7B FBC?<64 < BFIB8B6, 4 F4>:9 BK<EF>4 

EFBKAOI 6B8. �B?S ;4><E< 4;BF4 6 @<DB6OI C4DA<>B6OI 6O5DBE4I A4 2015 7B8 4 6E97B 6%, 

B8A4>B C4DA<>B64S 4>F<6ABEFP G A99 CBKF< 6 300 D4; 6OL9, K9@ G G7?9><E?B7B 74;4; 

 (D9BAO (E<AF9F<K9E><9 HFBD-, I?BD- < 5DB@EB89D:4M<9 CDB<;6B8AO9 @9F4A4, 

QF4A4 < 8DG7<I A4EOM9AAOI G7?96B8BDB8B6; B5B;A4K4RFES F4><@< 455D96<4FGD4@<, >4> CFC, 

HFC, HCFC). �O89?SRFES 6 D9;G?PF4F9 D4;?<KAOI CDB@OL?9AAOI CDBJ9EEB6, S6?SRFES 

A4<5B?99 @BMAO@< C4DA<>B6O@< 74;4@< (C4DA<>B64S 4>F<6ABEFP 6 FOESK< D4; 6OL9, K9@ G 
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G7?9><E?B7B 74;4) < CBFB@G >D4=A9 BC4EAO 84:9 A9E@BFDS A4 A<;>GR 8B?R 6 B5M9@<DB6OI 

6O5DBE4I (B>B?B 2% A4 2015 7B8) (Plus-one.ru, 2015). 

�?S A47?S8ABEF< A4@< 5O?4 CBEFDB9A4 �<47D4@@4 №1, CB>4;O64RM4S 8B?< 6O5DBEB6 

C4DA<>B6OI 74;B6 6 CDBJ9AF4I. �; 8<47D4@@O 6<8AB, KFB A4<5B?PL<= 6O5DBE C4DA<>B6OI 

74;B6 CD<IB8<FES A4 8<B>E<8 G7?9DB84 (CO2). 

�<47D4@@4 №1 

 

�B@<A<DGRM<= H4>FBD 6 D48<4J<BAAB@ 6B;89=EF6<< A4 >?<@4F 6 <A8GEFD<4?PAGR 

QCBIG 3 QFB CB6OL4RM4SES >BAJ9AFD4J<S D4;?<KAOI C4DA<>B6OI 74;B6 6 4F@BEH9D9 (IPCC 

Fourth Assessment Report: Climate Change, 2007). 

�M9 6 1827 7B8G HD4AJG;E><= GK9AO= (GDP9 84? F9BD9F<K9E>B9 B5BEAB64A<9 

C4DA<>B6B7B QHH9>F4: 4F@BEH9D4 CDBCGE>49F >BDBF>B6B?AB6B9 EB?A9KAB9 <;?GK9A<9, AB 

;489D:<649F BFD4:9AAGR �9@?9= 8?<AAB6B?AB6GR F9C?B6GR QA9D7<R. � >BAJ9 XIX 69>4 

L698E><= GK9AO= �DD9A<GE CD<L9? > 6O6B8G, KFB <;-;4 E:<74A<S G7?S <;@9AS9FES 

>BAJ9AFD4J<S %"2 6 4F@BEH9D9, < QFB CD<6B8<F > CBF9C?9A<R >?<@4F4. � 1957 7B8G 

CDB6B8<?ES  9:8GA4DB8AO= 79BH<;<K9E><= 7B8, < A45?R89A<S CB>4;4?<, KFB <89F 

;A4K<F9?PAO= DBEF >BAJ9AFD4J<< %"2 6 4F@BEH9D9. $BEE<=E><= GK9AO=  <I4<? �G8O>B 

E89?4? C9D6O9 K<E?9AAO9 D4EK9FO < CD98E>4;4? E<?PAO9 <;@9A9A<S >?<@4F4 (�B>BD<A �. ", 

2005). 

#4DA<>B6O= QHH9>F 6O;O649FES 6B8SAO@ C4DB@, G7?9><E?O@ 74;B@, @9F4AB@, ;4><EPR 

4;BF4 < DS8B@ 8DG7<I @9A99 ;A4K<F9?PAOI 74;B6. #4DA<>B6O= QHH9>F 5O? 6E9784, >4> FB?P>B 
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G �9@?< CBS6<?4EP 4F@BEH9D4. %D98ASS F9@C9D4FGD4 G CB69DIABEF< �9@?< D46A4 14 °%, 59; 

C4DA<>B6B7B QHH9>F4 5O?B 5O 3 19 °% FB 9EFP A4 33 °% A<:9 (�B>BD<A �. ", 2005). 

"EB59AAB9 6A<@4A<9 @<DB6B9 EBB5M9EF6B G89?S9F 6O5DBE4@, >BFBDO9 6 E6B9@ EBEF469 

EB89D:4F I?BD-, HFBDG7?96B8BDB8O, G7?9><E?O= < E9DA<EFO= 74;O. &4> >4> BA< CD<6B8SF > 

CB6D9:89A<R B;BAB6B7B E?BS, 6B;A<>AB69A<R C4DA<>B6B7B QHH9>F4, 6OC489A<R ><E?BFAOI 

8B:89= ( GE<A4 1.�., 2020). 

&D96B7G 6O;O649F A9 A45?R849@B9 E9=K4E <;@9A9A<9 F9@C9D4FGDO, 4 4AFDBCB79AAB9 

<;@9A9A<9 I<@<K9E>B7B EBEF464 4F@BEH9DO. 

#4DA<>B6O= QHH9>F IBDBLB <;GK9A. $BEF 6 4F@BEH9D9 C4DA<>B6OI 74;B6, (CD9:89 

6E97B %"2 < @9F4A4), CB D4EK9F4@ GK9AOI, @B:9F CD<69EF< > 7BD4;8B 5B?99 E<?PAB@G, K9@ 

E9=K4E, CBF9C?9A<R >?<@4F4 (�B>BD<A �. ", 2005). 

%B7?4EAB (�B>BD<A �. ", 2005)., «�;@9A9A<9 F9@C9D4FGDO 3 ?<LP E<7A4?, >BFBDO= 

CB8F69D:849F BC4E9A<S. #DB5?9@4 3 6 59ECD9J989AFAB@ DBEF9 >BAJ9AFD4J<< %"2, >4>B7B A9 

A45?R84?BEP 6 CD<DB89 ;4 6ER <EFBD<R K9?B69K9EF64. #D<K<A4 QFB7B DBEF4 3 CD9:89 6E97B 3 

4AFDBCB79AAO9 6O5DBEO %"2 6 4F@BEH9DG CD< E:<74A<< <E>BC49@B7B FBC?<64.» 

 

1.2.  <DB6O9 6O5DBEO %"2 

 

%B6B>GCAO9 6O5DBEO G7?9><E?B7B 74;4 S6?SRFES 8B@<A<DGRM9= 86<:GM9= E<?B= 

<;@9A9A<S >?<@4F4. "A< A4K4?< D4EF< 6B 6D9@S CDB@OL?9AAB= D96B?RJ<< (BEB59AAB CBE?9 

1850 7B84), KFB B;A4K49F, KFB 5B?99 5B74FO9 EFD4AO, F4><9 >4> %B98<A9AAO9 ,F4FO, >BFBDO9 

D4AB C9D9L?< > Q>BAB@<K9E>B= E<EF9@9, BEAB64AAB= A4 <E>BC49@B@ FBC?<69, <7D4RF 

B7DB@AGR DB?P 6 6B;89=EF6<< A4 >?<@4F, >BFBDB9 @O A45?R849@ E97B8AS 6B 6E9@ @<D9 

(Union of Concerned Scientists, 2022). 

'7?9DB8AO= E?98 (4A7?. carbon footprint) 4 EB6B>GCABEFP 6E9I 6O5DBEB6 C4DA<>B6OI 

74;B6, CDB<;698ёAAOI CDS@B < >BE69AAB BF89?PAO@ K9?B69>B@, BD74A<;4J<9=, @9DBCD<SF<9@ 

<?< CDB8G>FB@ (Wikipedia). 

%B7?4EAB BFK9FG B 6O5DBE4I CO2 6B 6E9I EFD4A4I @<D4 ;4 2022 7B8, EBEF46?9AAB@G 

 9:8GA4DB8AO@ QA9D79F<K9E><@ 479AFEF6B@ < �79AFEF6B@ CB BJ9A>9 B>DG:4RM9= ED98O 

!<89D?4A8B6, 7?B54?PAO9 6O5DBEO <E>BC49@B7B CO2 6 2021 7B8G G69?<K<?<EP A4 5,3% CB 

ED46A9A<R E 2020 7B8B@, CBKF< 8BEF<7AG6 GDB6A9=, CD98L9EF6B646L<I C4A89@<< 2019 7B84 

(Joint Research Centre, 2022). 

%B7?4EAB 84AAO@ (Joint Research Centre, 2022), �<F4=, %B98<A9AAO9 ,F4FO, �%-27, 

�A8<S, $BEE<S < 3CBA<S BEF464?<EP >DGCA9=L<@< 6 @<D9 <EFBKA<>4@< 6O5DBEB6 CO2. 
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�@9EF9 A4 A<I CD<IB8<FES 49,2% @<DB6B7B A4E9?9A<S, 62,4% @<DB6B7B 64?B6B7B 6AGFD9AA97B 

CDB8G>F4, 66,4% @<DB6B7B CBFD95?9A<S <E>BC49@B7B FBC?<64 < 67,8% 7?B54?PAOI 6O5DBEB6 

<E>BC49@B7B CO2. �E9 L9EFP >DGCA9=L<I <EFBKA<>B6 6O5DBEB6 G69?<K<?< 6O5DBEO 

<E>BC49@B7B CO2 6 2021 7B8G CB ED46A9A<R E 2020 7B8B@, CD< QFB@ �A8<S < $BEE<S CB>4;4?< 

A4<5B?PL<= DBEF 6 BFABE<F9?PAB@ 6OD4:9A<< (10,5% < 8,1%).  

�4?99 6 &45?<J9 №1 CD98EF46?9AO <;@9A9A<S 6O5DBEB6 CO2 6 C9D<B8O 2019-2020, 

2020-2021, 2019-2021 < EB6B>GCAO= ED98A<= F9@C DBEF4, CD98EF46?SRM<= ED98A97B8B6B= 

CDBJ9AFAO= DBEF 6O5DBEB6 CO2 6 C9D<B8 E 1990 CB 2021 7B8 (Joint Research Centre, 2022). 

 

&45?<J4 №1 

 
�?B54?PA4S 
8B?S 

�;@9A9A<S 
2019-2020 

�;@9A9A<S 
2020-2021 

�;@9A9A<S 
2019-2021 

%D98A97B8B6B= 
DBEF 6O5DBEB6 

CO2 E 1990-
2021 

�<F4=  32,9 % 1,5 % 4,3 % 5,9 % 5,4 % 

%(� 12,6 % -10,9 % 6,5 % -5,2 % -0,2 % 

�6DBEBR; 27 7,3 % -10,8 % 6,5 % -5,0 % -1,0 % 

�A8<S  7,0 % -6,5 % 10,5 % 3,3 % 4,9 % 

$BEE<S 5,1 % -4,5 % 8,1 % 3,2 % -0,7 % 

3CBA<S 2,9 % -7,6 % 2,8 % -5,0 % -0,2 % 

�D4A 1,9 % 3,1 % 2,9 % 6,1 % 4,1 % 

2:A4S �BD9S 1,7 % -6,9 % 3,5 % -3,6 % 2,7 % 

�A8BA9;<S 1,6 % -8,7 % 1,9 % -6,9 % 4,3 % 

%4G8B6E>4S 
�D46<S 1,5 % -0,4 % 2,0 % 1,6 % 4,0 % 

�4A484 1,5 % -9,9 % 2,8 % -7,4 % 0,8 % 

�D4;<?<S 1,3 % -7,7 % 11,0 % 2,4 % 2,5 % 

2:A4S �HD<>4 1,2 % -9,1 % 1,8 % -7,4 % 1,1 % 

&GDJ<S 1,2 % -0,1 % 8,0 % 7,9 % 3,6 % 

 9>E<>4 1,1 % -16,7 % 4,3 % -13,1 % 1,2 % 

�6EFD4?<S 1,0 % -7,4 % -2,4 % -9,6 % 0,9 % 

"5M99  -5,3 % 5,3 % -0,4 % 1,7 % 

 9:8GA4DB8A4S 
46<4J<S 1,0 % -45,3 % 15,4 % -36,8 % 1,3 % 

 9:8GA4DB8AO9 
C9D96B;>< 

1,8 % -2,6 % 4,9 % 2,2 % 2,1 % 

 

� 5B?99 L<DB>B@ E@OE?9, <; 16 EFD4A < D97<BAB6, A4 >4:8GR <; >BFBDOI CD<IB8<FES 

5B?99 1% 7?B54?PAOI 6O5DBEB6, 6 E9@< EFD4A4I - �<F49, �A8<<, $BEE<<, �D4A9, %4G8B6E>B= 

�D46<<, �D4;<?<< < &GDJ<< - 6O5DBEO CO2 6 2021 7B8G 5G8GF 6OL9, K9@ 6 2019 7B8G (8B 

C4A89@<<), CD< QFB@ &GDJ<S CDB89@BAEFD<DB64?4 A4<5B?PL<= DBEF (+7,9%). �?S ED46A9A<S, 

27 EFD4A �% < 6BE9@P 8DG7<I EFD4A 3 %B98<A9AAO9 ,F4FO, 3CBA<S, 2:A4S �BD9S, 

�A8BA9;<S, �4A484, 2:A4S �HD<>4,  9>E<>4 < �6EFD4?<S 3 6 2021 7B8G 6O89?<?< @9APL9 

6O5DBEB6, K9@ 6 2019 7B8G, CD< QFB@  9>E<>4 CDB89@BAEFD<DB64?4 A4<5B?PL99 EA<:9A<9 ( -

13,1%).) (Joint Research Centre, 2022). 
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$4;6<FO9 EFD4AO, >4> CD46<?B, <@9RF 6OEB><9 6O5DBEO G7?9><E?B7B 74;4 A4 8GLG 

A4E9?9A<S, 6 FB 6D9@S >4> A9>BFBDO9 D4;6<64RM<9ES EFD4AO ?<8<DGRF CB F9@C4@ DBEF4 

6O5DBEB6 G7?9><E?B7B 74;4. 1FBF A9D46AB@9DAO= 6>?48 6 >?<@4F<K9E><= >D<;<E ?9:<F 6 

BEAB69 CDB5?9@, E >BFBDO@< EF4?><649FES @<DB6B9 EBB5M9EF6B 6 CB<E>9 QHH9>F<6AOI < 

ECD4698?<6OI D9L9A<= CDB5?9@O 7?B54?PAB7B CBF9C?9A<S (Union of Concerned Scientists, 

2022). 

$BEF GDB6AS 6O5DBEB6 CO2, 6O;64AAO= B:<6?9A<9@ @<DB6B= Q>BAB@<><, CD96OE<? 

F9A89AJ<R CDBL?OI ?9F (+1,9 %/7B8 6 C9D<B8 E 2000 CB 2019 7.). �O5DBEO CO2 6 @<D9 

G69?<K<?<EP A4 5,4 % < 8BEF<7?< D9>BD8AB7B GDB6AS (33 �FCO2) (�:97B8A<> Enerdata, 2021). 

%D98< >DGCA9=L<I Q@<F9AFB6 6O5DBEB6 FB?P>B 6 �6EFD4?<< GDB69AP 6O5DBEB6 CO2 

CD<89D:<649FES A<EIB8SM9= F9A89AJ<< (-3,6 %), CD9<@GM9EF69AAB 5?47B84DS 4,3-

CDBJ9AFAB@G EB>D4M9A<R 6 QA9D79F<K9E>B@ E9>FBD9 (G@9APL9A<9 8B?< G7B?PAOI < 74;B6OI 

Q?9>FDBEF4AJ<= 6 6OD45BF>9 QA9D7<< 6 CB?P;G EB?A9KAB= < 69FDB6B= QA9D79F<><). � 3CBA<< 

GDB69AP 6O5DBEB6 CO2 CDB8B?:49F D4EF< >BAFDB?<DG9@O@< F9@C4@< (+0,8 %) (�:97B8A<> 

Enerdata, 2021). 

�4@9FAO= 6EC?9E> GDB6AS 6O5DBEB6 CO2 ;4H<>E<DB64A 6 �D4;<?<< (+14 %, 

G69?<K9A<9 <ECB?P;B64A<S 74;B6OI Q?9>FDBEF4AJ<=, DBEF CBFD95?9A<S, CD9<@GM9EF69AAB 

A9HF<, 6 FD4AECBDFAB@ E9>FBD9), $BEE<< (+9,5 %, D9>BD8AO= ECDBE A4 74;, BEB59AAB 6 

QA9D79F<K9E>B@ < CDB@OL?9AAB@ E9>FBD4I) < 6 @9APL9= EF9C9A< 6 %,� (+6,2 %). &B?P>B 6 

B8AB= $BEE<< GDB69AP 6O5DBEB6 6ODBE (+156  FCO2) CD4>F<K9E>< A4 F4>GR :9 69?<K<AG, 

KFB < 6B 6E9@ �%, 789 5B?PL9 70 % G69?<K9A<S GDB6AS 6O5DBEB6 CO2 CD<IB8<FES A4 8B?R 

�9D@4A<<, (D4AJ<<, �F4?<< < !<89D?4A8B6 (�:97B8A<> Enerdata, 2021). 

'DB69AP 6O5DBEB6 CO2 6 �<F49 8BEF<7 D9>BD8AB7B ;A4K9A<S (+6,3 %, 10,4 �FCO2) <;-

;4 D9;>B7B G69?<K9A<S ECDBE4 A4 Q?9>FD<K9EF6B 6 2021 7. (+10 %) 6 EBK9F4A<< E GIG8L9A<9@ 

>BQHH<J<9AF4 CO2 6 B5?4EF< 6OD45BF>< Q?9>FDBQA9D7<< (66B8 6 Q>EC?G4F4J<R G7B?PAOI 

Q?9>FDBEF4AJ<= EG@@4DAB= @BMABEFPR B>B?B 7 ��F 6 2021 7.). (�:97B8A<> Enerdata, 2021). 

� A4K4?9 B>FS5DS 2021 7B84 BD74A<;4J<S Carbon Brief BCG5?<>B64?4 D9;G?PF4FO 

4A4?<;4 B5M97B B5N9@4 6O5DBEB6 G7?9><E?B7B 74;4 EFD4A4@< E 1850 7B84. �EE?98B64A<9 

CB>4;4?B 7BEG84DEF64, A9EGM<9 A4<5B?PLGR <EFBD<K9E>GR BF69FEF69AABEFP ;4 

KD9;6OK4=AGR E<FG4J<R E >?<@4FB@. %,� CD<;A4A4 >DGCA9=L<@ ;47DS;A<F9?9@ A4 C?4A9F9 

�9@?S, ;4 A9= E?98G9F �<F4= < $BEE<S. �4?99 5B?99 DB6AB CB B5M<@ B5N9@4@ D4ECB?B:<?<EP 

EFD4AO: �D4;<?<S, �A8BA9;<S, �9D@4A<S, �A8<S, �9?<>B5D<F4A<S, 3CBA<S < �4A484. 

'7?9><E?O= 74; BEF49FES 6 4F@BEH9D9 6 F9K9A<9 EFB?9F<=, 4 EB6B>GCAO= B5N9@ 6O5DBEB6 CO2 

F9EAB E6S;4A E CBF9C?9A<9@ A4 +2°C, >BFBDB9 G:9 CDB<;BL?B 6 @<D9 (tadviser.ru, 2022). 
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1.3. �AFDBCB79AAB9 6B;89=EF6<9 A4 <;@9A9A<9 >?<@4F4 

 

�AFDBCB79AAO9 <;@9A9A<S >?<@4F4 3 <;@9A9A<S >?<@4F4 (@9EFAB7B >?<@4F4, 

@<>DB>?<@4F4), E6S;4AAO9 E IB;S=EF69AAB= 89SF9?PABEFPR K9?B69K9E>B7B B5M9EF64. "A< 

S6?SRFES D9;G?PF4FB@ <;@9A9A<S E6B=EF6 ;9@AB= CB69DIABEF< (E6989A<9 ?9EB6, D4EC4L>4 

;9@9?P, BEGL9A<9, BDBL9A<9, ;4EFDB=>4 F9DD<FBD<< < F.8.) <?< A9CBED98EF69AAB E6B=EF6 

E4@B= 4F@BEH9DO (A47D964A<9 6B;8GI4 <A8GEFD<4?PAO@< F9C?B6O@< GEF4AB6>4@<; 

G69?<K9A<9 >BAJ9AFD4J<< G7?9><E?B7B 74;4 6 4F@BEH9D9 6 D9;G?PF4F9 E:<74A<S FBC?<64, 

F4>:9 CD<6B8SM99 > A47D964A<R 4F@BEH9DO). � ;A4K<F9?PAB= EF9C9A< 4AFDBCB79AAO9 

<;@9A9A<S >?<@4F4 E6S;4AO E DBEFB@ CDB@OL?9AABEF<; 6 QFB@ E?GK49 <I A4;O64RF 9M9 

F9IAB79AAO@< <;@9A9A<S@< >?<@4F4. �B E<I CBD 4AFDBCB79AAO9 <;@9A9A<S >?<@4F4 

D4ECDBEFD4AS?<EP CD9<@GM9EF69AAB A4 @<>DB>?<@4F < @9EFAO= >?<@4F, 6 A4EFBSM99 6D9@S 

BA< A4K<A4RF CD<B5D9F4FP 7?B54?PAO= I4D4>F9D (�<8DB@9FJ9AFD $BEE<<). 

#B @A9A<R �.". �B>BD<A4, «+9?B69K9EF6B A4A9E?B I<@<K9E><= G84D CB 4F@BEH9D9. 

�4AAO= 6O5DBE 3 CDBJ9EE, B5D4FAO= B5D4;B64A<R G7?S, A9HF< < 74;4 6 A98D4I �9@?<. "8A4>B 

E>BDBEFP CDBJ9EE4 6 @<??<BAO D4; 5B?PL9, K9@ CB7?BM9A<9 %"2 <; 4F@BEH9DO 6 84?9>B@ 

CDBL?B@. 1FB S6?9A<9 EB69DL9AAB 59ECD9J989AFAB. #D<DB84 A9 @B:9F > A9@G A9@98?9AAB 

CD<ECBEB5<FES» (�B>BD<A �. ", 2005). 

!<>B?4= �DBA<A 6 E6B9= EF4FP9 B5NSEAS9F 6 K9@ ;4>?RK49FES >BAJ9CJ<S <;@9A9A<S 

>?<@4F4: «#D< E:<74A<< <E>BC49@B7B FBC?<64 (A9HFP, 74;, G7B?P) 6O5D4EO649FES 5B?PLB9 

>B?<K9EF6B G7?9><E?B7B 74;4. �O5DBE G7?9><E?B7B 74;4 D4;B7D9649F 4F@BEH9DG, D4;B7D9649F 

�9@?R. 1FBF CDBJ9EE ?<A9=AO= < @B:9F CDB<;B=F< A4EOM9A<9 4F@BEH9DO G7?9><E?O@ 

74;B@, KFB CD<6989F > >BD9AAB= C9D9EFDB=>9 4F@BEH9DAOI CDBJ9EEB6.  O CDBEFB A9 ;A49@, 6 

>4>B@ @<D9 B>4:9@ES» (!. �DBA<A, 2015). 

% 6OEB>B= 69DBSFABEFPR BEAB6AB= 6>?48 6 <;@9A9A<9 >?<@4F4 6ABE<F IB;S=EF69AA4S 

89SF9?PABEFP K9?B69>4, EBCDB6B:84RM4SES 6O5DBEB@ C4DA<>B6OI 74;B6. $BEF <I 

>BAJ9AFD4J<< 6 4F@BEH9D9 CD<6B8<F > GE<?9A<R C4DA<>B6B7B QHH9>F4 <, >4> E?98EF6<9, 

CB6OL9A<R CD<;9@AB= F9@C9D4FGDO 6B;8GI4. !9E@BFDS A4 FB, KFB 9EFP A9@4?B GK9AOI, 

E>9CF<K9E>< BFABESM<IES > 7<CBF9;9 B C4DA<>B6B@ QHH9>F9, CD<ASFB 7B6BD<FP B 

EGM9EF6B64A<< A4GKAB7B >BAE9AEGE4, CB8F69D:84RM97B 64:AGR DB?P 4AFDBCB79AAB7B 

H4>FBD4. &4>, EB7?4EAB <EE?98B64A<R 'A<69DE<F9F4 �??<AB=E4, ED98< 3146 <EE?98B64F9?9= 

(79BH<;<>B6, >?<@4FB?B7B6 < 8D.), 4>F<6AB CG5?<>GRM<I A4GKAO9 D45BFO CB CDB5?9@9 

>?<@4F<K9E><I <;@9A9A<=, 97% EB7?4EAO E F9@, KFB K9?B69K9E>4S 89SF9?PABEFP S6?S9FES 
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;A4K<@O@ H4>FBDB@, 6ABESM<@ 6>?48 6 7?B54?PAB9 <;@9A9A<9 >?<@4F4 ( 4>4DB6 �.�., 2013 

). 

�M9 6 >BAJ9 1800-I 7B8B6 GK9AO9 6O86<AG?< 7<CBF9;G B FB@, KFB <A8GEFD<4?<;4J<S, 

86<:<@4S E:<74A<9@ <E>BC49@B7B FBC?<64 8?S CB?GK9A<S QA9D7<<, @B:9F <;@9A<FP >?<@4F. 

"8A4>B 6 F9K9A<9 @AB7<I 89ESF<?9F<= BA< A9 5O?< G69D9AO, 5G89F ?< CD9B5?484FP 

BI?4:89A<9 (<;-;4 BFD4:9A<S EB?A9KAB7B E69F4 BF ;47DS;A9A<S) <?< CBF9C?9A<9 (<;-;4 

C4DA<>B6OI 74;B6) (Caitlyn Kennedy and Rebecca Lindsey, 2015). 

!9>BFBDO9 <; BEAB6AOI C4DA<>B6OI 74;B6 B5D4;GRFES 9EF9EF69AAO@ CGF9@, AB 

CB6OL9A<9 <I >BAJ9AFD4J<< 6 4F@BEH9D9 ;4 CBE?98A<9 250 ?9F 6O;64AB 6 ;A4K<F9?PAB= 

EF9C9A< 89SF9?PABEFPR K9?B69>4. !9>BFBDO9 8DG7<9 C4DA<>B6O9 74;O CB?ABEFPR S6?SRFES 

D9;G?PF4FB@ 89SF9?PABEF< K9?B69>4 (IPCC Fourth Assessment Report: Climate Change, 2007). 

#B8 <;@9A9A<9@ >?<@4F4 CBA<@4RF 8B?7BEDBKAO9 F9@C9D4FGDAO9 <;@9A9A<S < 

<;@9A9A<9 CB7B8AOI GE?B6<=. )BFS QF< <;@9A9A<S @B7GF 5OFP 9EF9EF69AAO@<, >4>, 

A4CD<@9D, J<>?<K9E><9 >B?954A<S EB?A9KAB= 4>F<6ABEF<, E 1800-I 7B8B6 4AFDBCB79AA4S 

89SF9?PABEFP S6?S9FES BEAB6AO@ 86<:GM<@ H4>FBDB@ <;@9A9A<S >?<@4F4, 7?46AO@ B5D4;B@ 

;4 EK9F E:<74A<S <E>BC49@OI 6<8B6 FBC?<64, F4><I >4> G7B?P, A9HFP < 74; (""!). 

#B 84AAO@ ""!, <E>BC49@O9 6<8O FBC?<64 4 G7B?P, A9HFP < 74; 4 6ABESF 

A4<5B?PL<= 6>?48 6 7?B54?PAB9 <;@9A9A<9 >?<@4F4: A4 <I 8B?R CD<IB8<FES E6OL9 75 

CDBJ9AFB6 7?B54?PAOI 6O5DBEB6 C4DA<>B6OI 74;B6 < CBKF< 90 CDBJ9AFB6 6E9I 6O5DBEB6 

G7?9><E?B7B 74;4. #B>DO64S �9@?R, 6O5DBEO C4DA<>B6OI 74;B6 ;489D:<64RF EB?A9KAB9 

F9C?B. 1FB CD<6B8<F > 7?B54?PAB@G CBF9C?9A<R < <;@9A9A<R >?<@4F4. � A4EFBSM99 6D9@S 

C?4A9F4 A47D9649FES 5OEFD99, K9@ >B784-?<5B 6 <EFBD<< K9?B69K9EF64. #B6OL9A<9 

F9@C9D4FGDO EB 6D9@9A9@ @9AS9F CB7B8AO9 GE?B6<S < A4DGL49F B5OKAO= CD<DB8AO= 54?4AE. 

1FB EB;849F @AB:9EF6B D<E>B6 8?S ?R89= < 6E9I BEF4?PAOI HBD@ :<;A< A4 �9@?9. (""!). 

"D74A<;4J<S B5N98<A9AOI A4J<= 6O89?S9F A9E>B?P>B CD<K<A <;@9A9A<S >?<@4F4: 

1. �DB<;6B8EF6B Q?9>FDBQA9D7<< 

�A4K<F9?PA4S 8B?S 7?B54?PAOI 6O5DBEB6 E6S;4A4 E CDB<;6B8EF6B@ Q?9>FDBQA9D7<< < 

F9C?4 CGF9@ E:<74A<S <E>BC49@OI 6<8B6 FBC?<64. �ó?PL4S K4EFP Q?9>FDBQA9D7<< CB-CD9:A9@G 

CDB<;6B8<FES CBED98EF6B@ E:<74A<S G7?S, A9HF< <?< 74;4, 6 D9;G?PF4F9 K97B B5D4;GRFES 

G7?9><E?O= 74; < ;4><EP 4;BF4 3 @BMAO9 C4DA<>B6O9 74;O, >BFBDO9 CB>DO64RF �9@?R < 

;489D:<64RF EB?A9KAB9 F9C?B. �B 6E9@ @<D9 KGFP 5B?99 K9F69DF< Q?9>FDBQA9D7<< 

6OD454FO649FES ;4 EK9F 69FD4 < EB?AJ4 < CBEFGC49F <; 8DG7<I 6B;B5AB6?S9@OI <EFBKA<>B6, 

>BFBDO9, 6 BF?<K<9 BF <E>BC49@OI 6<8B6 FBC?<64, CD4>F<K9E>< A9 6O89?SRF 6 4F@BEH9DG 

C4DA<>B6OI 74;B6 <?< ;47DS;ASRM<I 69M9EF6. 
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2. �;7BFB6?9A<9 FB64DB6 

#D98CD<SF<S B5D454FO64RM9= < 8DG7<I BFD4E?9= CDB@OL?9AABEF< CDB<;6B8SF 6O5DBEO, 

6 5B?PL<AEF69 E?GK496 S6?SRM<9ES D9;G?PF4FB@ E:<74A<S <E>BC49@OI 6<8B6 FBC?<64 6 J9?SI 

6OD45BF>< QA9D7<<, A9B5IB8<@B= 8?S CB?GK9A<S J9@9AF4, :9?9;4, EF4?<, Q?9>FDBAAOI 

GEFDB=EF6, C?4EF@4EE, B89:8O < 8DG7<I FB64DB6. #D< 8B5OK9 CB?9;AOI <E>BC49@OI < 8DG7<I 

CDB@OL?9AAOI CDBJ9EE4I, D46AB >4> < CD< EFDB<F9?PEF69, F4>:9 6O89?SRFES 74;O.  4L<AO, 

<ECB?P;G9@O9 6 CDB<;6B8EF69AAB@ CDBJ9EE9, ;4K4EFGR D45BF4RF A4 G7?9, A9HF< <?< 74;9, 4 

A9>BFBDO9 @4F9D<4?O, F4><9 >4> C?4EF@4EEO, CDB<;6B8SFES <; I<@<K9E><I 69M9EF6, CB?GK49@OI 

<; <E>BC49@OI 6<8B6 FBC?<64. "5D454FO64RM4S CDB@OL?9AABEFP S6?S9FES B8A<@ <; 

>DGCA9=L<I <EFBKA<>B6 6O5DBEB6 C4DA<>B6OI 74;B6 6 @<D9. 

3. �ODG5>4 ?9EB6 

� D9;G?PF4F9 6ODG5>< ?9EB6 8?S EB;84A<S H9D@ <?< C4EF5<M ?<5B CB <AO@ CD<K<A4@ 

B5D4;GRFES 6O5DBEO, CBE>B?P>G 6ODG549@O9 89D96PS 6OE6B5B:84RF A4>BC?9AAO= G7?9DB8. 

�:97B8AB GA<KFB:49FES B>B?B 12 @?A 79>F4DB6 ?9E4. #BE>B?P>G ?9E4 CB7?BM4RF G7?9><E?O= 74;, 

<I GA<KFB:9A<9 F4>:9 B7D4A<K<649F ECBEB5ABEFP CD<DB8O G89D:<64FP 6O5DBEO 6 4F@BEH9DG. 

"59;?9E9A<9 A4DS8G E E9?PE><@ IB;S=EF6B@ < 8DG7<@< <;@9A9A<S@< 6 ;9@?9CB?P;B64A<< 

S6?S9FES CD<K<AB= CD<@9DAB K9F69DF< 7?B54?PAOI 6O5DBEB6 C4DA<>B6OI 74;B6. 

4. �ECB?P;B64A<9 FD4AECBDF4 

�B?PL<AEF6B 46FB@B5<?9=, 7DG;B6<>B6, >BD45?9= < E4@B?9FB6 D45BF4RF A4 <E>BC49@OI 

6<84I FBC?<64. 1FB 89?49F FD4AECBDF B8A<@ <; 7?46AOI <EFBKA<>B6 6O5DBEB6 C4DA<>B6OI 74;B6, 

BEB59AAB 6O5DBEB6 G7?9><E?B7B 74;4. !4<5B?PL4S <I K4EFP CD<IB8<FES A4 8BDB:AO9 

FD4AECBDFAO9 ED98EF64 6 E6S;< EB E:<74A<9@ CDB8G>FB6 A9HF9C9D9D45BF><, F4><I >4> 59A;<A, 6 

86<74F9?SI 6AGFD9AA97B E7BD4A<S. #D< QFB@ 6O5DBEO @BDE><I < 6B;8GLAOI EG8B6 CDB8B?:4RF 

D4EF<. !4 FD4AECBDF CD<IB8<FES CBKF< K9F69DFP 7?B54?PAOI 6O5DBEB6 G7?9><E?B7B 74;4, 

E6S;4AAOI E QA9D7BEA45:9A<9@. %GM9EF6GRM<9 F9A89AJ<< G>4;O64RF A4 69DBSFABEFP 

;A4K<F9?PAB7B G69?<K9A<S QA9D7BCBFD95?9A<S 6 FD4AECBDFAB@ E9>FBD9 6 5?<:4=L<9 7B8O. 

5. �DB<;6B8EF6B CDB8G>FB6 C<F4A<S 

#DB<;6B8EF6B CDB8G>FB6 C<F4A<S CD<6B8<F > 6O5DBE4@ G7?9><E?B7B 74;4, @9F4A4 < 

8DG7<I C4DA<>B6OI 74;B6 D4;AO@< CGFS@<, 6>?RK4S 6ODG5>G ?9EB6 < D4EK<EF>G ;9@9?P 8?S 

6989A<S E9?PE>B7B IB;S=EF64 < 6OC4E4 E>BF4, D45BFG C<M964D<F9?PAOI E<EF9@ >BDB6 < B69J, 

CDB<;6B8EF6B < CD<@9A9A<9 G8B5D9A<= < A46B;4 8?S 6OD4M<64A<S E9?PE>BIB;S=EF69AAOI 

>G?PFGD < <ECB?P;B64A<9 QA9D7<< 8?S Q>EC?G4F4J<< E9?PE>BIB;S=EF69AAB7B B5BDG8B64A<S <?< 

DO5B?B69J><I EG8B6, B5OKAB D45BF4RM<I A4 <E>BC49@OI 6<84I FBC?<64. �E9 QFB 89?49F 

CDB<;6B8EF6B CDB8G>FB6 C<F4A<S B8A<@ <; BEAB6AOI H4>FBDB6, ECBEB5EF6GRM<I <;@9A9A<R 
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>?<@4F4. �O5DBEO C4DA<>B6OI 74;B6 F4>:9 E6S;4AO E GC4>B6>B= < D4ECDBEFD4A9A<9@ CDB8G>FB6 

C<F4A<S. 

6. ЭA9D7BEA45:9A<9 ;84A<= 

� @<DB6B@ @4ELF459 :<?O9 < >B@@9DK9E><9 ;84A<S CBFD95?SRF 5B?99 CB?B6<AO 6E9= 

Q?9>FDBQA9D7<<. � E6S;< E CDB8B?:4RM<@ES <ECB?P;B64A<9@ G7?S, A9HF< < CD<DB8AB7B 74;4 8?S 

J9?9= BFBC?9A<S < BI?4:89A<S BA< 6O5D4EO64RF ;A4K<F9?PAO9 >B?<K9EF64 C4DA<>B6OI 74;B6. � 

CBE?98A<9 7B8O CB6OL9A<9 ECDBE4 A4 QA9D7<R 8?S BFBC?9A<S < BI?4:89A<S E DBEFB@ 

K<E?9AABEF< 6?489?PJ96 >BA8<J<BA9DB6 < G69?<K9A<9 CBFD95?9A<S Q?9>FD<K9EF64 8?S 

BE69M9A<S < B59EC9K9A<S D45BFO 5OFB6B= F9IA<>< < CB8>?RK9AAOI GEFDB=EF6 ECBEB5EF6B64?< 

G69?<K9A<R 6O5DBEB6 G7?9><E?B7B 74;4, CDB<;6B8<@OI ;84A<S@< < E6S;4AAOI E 

QA9D7BEA45:9A<9@. 

7. %?<L>B@ <AF9AE<6AB9 CBFD95?9A<9 

�4L 8B@ < <ECB?P;B64A<9 Q?9>FDBQA9D7<<, FB, >4> 6O C9D986<749F9EP, FB, KFB 6O 98<F9, < 

>B?<K9EF6B FB7B, KFB 6O 6O5D4EO649F9, 6?<SRF A4 6O5DBEO C4DA<>B6OI 74;B6. 1FB :9 @B:AB 

E>4;4FP B CBFD95?9A<< F4><I FB64DB6, >4> B89:84, Q?9>FDBAAO9 GEFDB=EF64 < C?4EF@4EEO. 

�A4K<F9?PA4S K4EFP 7?B54?PAOI 6O5DBEB6 C4DA<>B6OI 74;B6 E6S;4A4 E K4EFAO@< 

8B@BIB;S=EF64@<. !4L B5D4; :<;A< B>4;O649F 7?G5B>B9 6B;89=EF6<9 A4 A4LG C?4A9FG. %4@O9 

EBEFBSF9?PAO9 ?<J4 A9EGF A4<5B?PLGR BF69FEF69AABEFP: A4 1 CDBJ9AF E4@OI 5B74FOI :<F9?9= 

C?4A9FO 6 EB6B>GCABEF< CD<IB8<FES 5B?PL9 6O5DBEB6 C4DA<>B6OI 74;B6, K9@ A4 50 CDBJ9AFB6 

598A9=L97B A4E9?9A<S (""!). 

� BEAB6AO@ <EFBKA<>4@ ;47DS;A9A<S B>DG:4RM9= ED98O BFABESFES 

A9HF9C9D9D454FO64RM<9 >B@C?9>EO, @9F4??GD7<K9E>B9, @9F4??BB5D454FO64RM99, 

>B>EBI<@<K9E>B9 CDB<;6B8EF64, Q?9>FDBEF4AJ<<, 4 F4>:9 CD98CD<SF<S CDB@OL?9AAB7B < 

5OFB6B7B >B@C?9>E4. #B@<@B 6OL9C9D9K<E?9AAOI BFD4E?9=, CDB<;6B8EF6B EFDB=@4F9D<4?B6 

F4>:9 B>4;O649F A9CBED98EF69AAB9 6?<SA<9 A4 B>DG:4RMGR ED98G. !4 84AAGR BFD4E?P 

CD<IB8<FES 8B 8,1 % BF B5M97B B5N9@4 6O5DBEB6 ( GE<A4 1.�., 2020).  

'7?9DB8AO= E?98 EFDB<F9?PAB= BFD4E?< 3 QFB >BAJ9CJ<S, >BFBD4S GK<FO649F 6E9 

Q>B?B7<K9E><9 6B;89=EF6<S CO2 < 8DG7<I C4DA<>B6OI 74;B6, B5D4;GRM<IES 6 IB89 D4;?<KAOI 

EFDB<F9?PAOI D45BF (Yahaya Hassan Labaran, 2021). 

!4 D<EGA>9 №1, CD<6989AAB@ (Yahaya Hassan Labaran, 2021), BC<E4AO A9>BFBDO9 

CDBJ9EEO, >BFBDO9 6O89?SRF G7?9DB8 6B 6D9@S CDB<;6B8EF64 59FBA4 A4 EFDB=C?BM48>9. 

$<EGAB> №1 
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�B?PLB9 >B?<K9EF6B CO2 6O89?S9FES 6B 6D9@S QF<I CDBJ9EEB6 6 D9;G?PF4F9 D45BFO 

FS:9?B= EFDB<F9?PAB= F9IA<><, KFB G69?<K<649F B5M<= G7?9DB8AO= E?98 BFD4E?< BF 

D4;?<KAOI 6<8B6 89SF9?PABEF<, 6>?RK4S E@9L<64A<9, FD4AECBDF<DB6>G, G>?48>G, GC?BFA9A<9 

< BF69D:89A<9; 

• �O5DBEO CO2 A4 QF4C9 E@9L<64A<S B5GE?B6?9AO 7?46AO@ B5D4;B@ CBFD95?9A<9@ 

QA9D7<< E@9E<F9?PAO@< @4L<A4@<. �DB@9 FB7B, E@9E<F9?PAO= J<?<A8D, CDBE9<64A<9, 

E<EF9@4 GCD46?9A<S, >B@CBA9AFO 8?S 6;69L<64A<S < >B@CBA9AFO 8?S C9D9ABE4 @4F9D<4?4 - 

6E9 BA< GCD46?SRFES Q?9>FD<K9E><, KFB F4>:9 ECBEB5EF6G9F B5M9@G 6O5DBEG CO2 ;4 EK9F 97B 

B5D4;B64A<S. 

• �O5DBEO A4 QF4C9 FD4AECBDF<DB6>< B5NSEASRFES ;47DS;A9A<9@, 6O89?S9@O@ 

86<74F9?S@< FD4AECBDFAOI ED98EF6, >BA69=9DAO@< ?9AF4@< < 8DG7<@ FD4AECBDFAO@ 

B5BDG8B64A<9@. 

• � CDBJ9EE9 G>?48>< < ;4>D9C?9A<S 6O5DBEO B5D4;GRFES 6 D9;G?PF4F9 CBFD95?9A<S 

QA9D7<< D4;?<KAO@ B5BDG8B64A<9@, <ECB?P;G9@O@ 8?S G>?48>< < ;4>D9C?9A<S @4F9D<4?B6. 

• �O5DBEO C4DA<>B6OI 74;B6 6 CDBJ9EE9 GC?BFA9A<S B5GE?B6?9AO CBFD95?9A<9@ 

8<;9?PAB7B FBC?<64/QA9D7<< DB?<>4@< < 6<5D4FBD4@<. 

• �, A4>BA9J, 6O5DBEO H4;O BF69D:89A<S CDB<EIB8SF 7?46AO@ B5D4;B@ <;-;4 

CBFD95?9A<S FBC?<64 7DG;B6<>4@< < B5BDG8B64A<9@, <ECB?P;G9@O@ 8?S BF69D:89A<S 

@4F9D<4?B6 (Yahaya Hassan Labaran, 2021). 

#DB<;6B8EF6B J9@9AF4 E6S;4AB E @AB7BEF48<=AB= @9I4A<K9E>B= < 

6OEB>BF9@C9D4FGDAB= C9D9D45BF>B= EODPS, I4D4>F9D<;G9FES 6OEB><@ QA9D7BCBFD95?9A<9@ < 

EGM9EF69AAO@< 6O5DBE4@< 6 B>DG:4RMGR ED98G: A4 A97B CD<IB8<FES B>B?B 5% QA9D7<<, 

CBFD95?S9@B= 6 @<DB6B= CDB@OL?9AABEF<, 4 CB 6O5DBE4@ %"2 3 BEAB6AB7B C4DA<>B6B7B 74;4 

3 J9@9AFAB9 CDB<;6B8EF6B S6?S9FES B8A<@ <; ;A4K<F9?PAOI <EFBKA<>B6 6O5DBEB6 

C4DA<>B6OI 74;B6 A4DS8G E F9C?B6O@< Q?9>FDBEF4AJ<S@< ( GE<A4 1.�., 2020). 
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"5D4;B64A<9 8<B>E<84 G7?9DB84 CD< CDB<;6B8EF69 J9@9AF4 CDB<EIB8<F 6 CDBJ9EE9 

89>4D5BA<;4J<S <;69EFAS>4 3 D4;?B:9A<S CD< A47D969 >4D5BA4F4 >4?PJ<S (Ca%"3), <; 

>BFBDB7B 6 BEAB6AB@ EBEFB<F <;69EFAS>, < E:<74A<S FBC?<64, <ECB?P;G9@B7B 8?S EGL>< < 

B5:<74 (�BDB5B64 ".%.,  <I<A4 &.�., 2008). 

 

"5N9@ 6O5DBEB6 %"2 6 CDBJ9EE9 89>4D5BA<;4J<<, >4> CD46<?B, EBBF69FEF6G9F 

EB89D:4A<R B>E<8G >4?PJ<S 6 >?<A>9D9 (<?< >4D5BA4F4 >4?PJ<S 6 <EIB8AB@ EODP9) < <@99F 

BFABE<F9?PAB CBEFBSAAB9 ;A4K9A<9 (0,5 F %"2 A4 FBAAG >?<A>9D4). �DB@9 QFB7B, EODP9, 

<ECB?P;GRM99ES 8?S CDB<;6B8EF64 >?<A>9D4, @B:9F EB89D:4FP A95B?PLB9 >B?<K9EF6B 

BD74A<K9E>B7B G7?9DB84, >BFBDO= F4>:9 6 D9;G?PF4F9 B5:<74 EODP96B= E@9E< CD96D4M49FES 6 

%"2. �B?<K9EF6B %"2, B5D4;GRM97BES 6 D9;G?PF4F9 E:<74A<S FBC?<64 ;46<E<F BF 97B 6<84 

(G7B?P, @4;GF <?< CD<DB8AO= 74;) < >4K9EF64 (�BDB5B64 ".%.,  <I<A4 &.�., 2008). 

�4AAO9 CDBJ9EEO 6?<SRF A4 <;@9A9A<9 >?<@4F4. 

 

1.4.  #BE?98EF6<S <;@9A9A<S >?<@4F4 
 

�;@9A9A<9 >?<@4F4 CD<6B8<F > D4;AO@ A95?47BCD<SFAO@ CBE?98EF6<S@. "D74A<;4J<S 

B5N98<A9AAOI A4J<= (""!), 6O89?S9F E?98GRM<9 CBE?98EF6<= <;@9A9A<S >?<@4F4: 

1. �B6OL9A<9 F9@C9DаFGD. % G69?<K9A<9@ >BAJ9AFD4J<< C4DA<>B6OI 74;B6 D4EF9F 

< 7?B54?PA4S F9@C9D4FGD4 ;9@AB= CB69DIABEF<. #BE?98A99 89ESF<?9F<9 3 20113

2020 7B8O 3 EF4?B E4@O@ F9C?O@ ;4 6ER <EFBD<R A45?R89A<=. % 1980-I 7B8B6 

>4:8B9 89ESF<?9F<9 5O?B F9C?99 CD98O8GM97B. #BKF< 6B 6E9I D4=BA4I EGL< 

A45?R849FES G69?<K9A<9 >B?<K9EF64 :4D><I 8A9= < C9D<B8B6 4AB@4?PAB= :4DO. 

#B6OL9A<9 F9@C9D4FGDO G69?<K<649F >B?<K9EF6B ;45B?964A<=, E6S;4AAOI E 

:4DB=, < ;4FDG8AS9F D45BFG A4 BF>DOFB@ 6B;8GI9. #D<DB8AO9 CB:4DO ?97K9 

6B;A<>4RF < 5OEFD99 D4ECDBEFD4ASRFES 6 5B?99 :4D><I GE?B6<SI. &9@C9D4FGD4 6 

�D>F<>9 CB6OL4?4EP CB >D4=A9= @9D9 686B9 5OEFD99, K9@ 6 ED98A9@ CB @<DG.  

2. #E<?9A<9 LFBD@B6.  AB7<9 D97<BAO EFB?>AG?<EP E G69?<K9A<9@ <AF9AE<6ABEF< 

< K4EFBFO D4;DGL<F9?PAOI LFBD@B6. #D< CB6OL9A<< F9@C9D4FGDO <EC4DS9FES 

5B?PL9 6?47<, KFB GE<?<649F ?<6A96O9 8B:8< < A46B8A9A<S, 6O;O64S 5B?99 

BC4EAO9 LFBD@O. !4 K4EFBFG < @4ELF45O FDBC<K9E><I LFBD@B6 F4>:9 6?<S9F 

CBF9C?9A<9 B>94A4. *<>?BAO, GD474AO < F4=HGAO HBD@<DGRFES 6 F9C?OI 6B84I G 
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CB69DIABEF< B>94A4. &4><9 GD474AO A9D98>B D4;DGL4RF 8B@4 < A4E9?9AAO9 

CGA>FO, EF4AB6SEP CD<K<AB= 7<59?< ?R89= < B7DB@AOI Q>BAB@<K9E><I CBF9DP.  

3. #E<?9A<9 ;аEGI<. �;@9A9A<9 >?<@4F4 @9AS9F EF9C9AP 8BEFGCABEF< 6B8O, 89?4S 99 

5B?99 89H<J<FAO@ D9EGDEB@ 6 D4EFGM9@ K<E?9 D97<BAB6. �?B54?PAB9 CBF9C?9A<9 

GEG7G5?S9F A9I64F>G 6B8O 6 D97<BA4I, < 59; FB7B <ECOFO64RM<I 99 89H<J<F, < 

G69?<K<649F D<E> E9?PE>BIB;S=EF69AAOI ;4EGI, 6?<SRM<I A4 GDB:4=, < 

Q>B?B7<K9E><I ;4EGI, CB6OL4RM<I GS;6<@BEFP Q>BE<EF9@. �4EGI< F4>:9 @B7GF 

6O;O64FP D4;DGL<F9?PAO9 C9EK4AO9 < CO?PAO9 5GD<, ECBEB5AO9 C9D9@9M4FP 

@<??<4D8O FBAA C9E>4 K9D9; >BAF<A9AFO. #GEFOA< D4EL<DSRFES, EB>D4M4S 

C?BM48P ;9@9?P 8?S 6OD4M<64A<S CDB8B6B?PEF69AAOI >G?PFGD. %97B8AS @AB7<9 

?R8< CBEFBSAAB EF4?><64RFES E G7DB;B= A9I64F>< 6B8O. 

4. �BF9C?9A<9 < CB6OL9A<9 GDB6Aя B>9аAа. ">94A CB7?BM49F 5ó?PLGR K4EFP F9C?4, 

B5D4;GRM97BES 6 CDBJ9EE9 7?B54?PAB7B CBF9C?9A<S. �4 CBE?98A<9 8648J4FP ?9F 

E>BDBEFP, E >BFBDB= B>94A A47D9649FES, E<?PAB 6B;DBE?4 A4 6E9I 97B 7?G5<A4I. #B 

@9D9 CBF9C?9A<S B>94A4 97B B5N9@ G69?<K<649FES, CBE>B?P>G CD< A47D964A<< 6B84 

D4EL<DS9FES. &4SA<9 ?98B6OI M<FB6 F4>:9 CD<6B8<F > CB6OL9A<R GDB6AS @BDS, 

G7DB:4S CD<5D9:AO@ < BEFDB6AO@ EBB5M9EF64@. �DB@9 FB7B, B>94A CB7?BM49F <; 

4F@BEH9DO G7?9><E?O= 74;. #D< QFB@ G69?<K9A<9 >B?<K9EF64 G7?9><E?B7B 74;4 

CB6OL49F ><E?BFABEFP B>94A4, KFB EF46<F CB8 G7DB;G @BDE>GR H?BDG < H4GAG < 

>BD4??B6O9 D<HO. 

5. �EK9;AB69A<9 6<8B6. �;@9A9A<9 >?<@4F4 EB;849F D<E>< 8?S 6O:<64A<S 6<8B6 A4 

EGL9 < 6 B>94A9. 1F< D<E>< 6B;D4EF4RF CB @9D9 CB6OL9A<S F9@C9D4FGDO.  <D, 

CB?B:9A<9 6 >BFBDB@ GEG7G5?S9FES <;@9A9A<9@ >?<@4F4, F9DS9F 6<8O 6 FOESKG D4; 

5OEFD99, K9@ >B784-?<5B 6 C<EP@9AAB= <EFBD<< K9?B69K9EF64.  <??<BA 6<8B6 

A4IB8<FES CB8 G7DB;B= <EK9;AB69A<S 6 F9K9A<9 E?98GRM<I A9E>B?P><I 

89ESF<?9F<=. � K<E?B @AB7BK<E?9AAOI G7DB;, E6S;4AAOI E <;@9A9A<9@ >?<@4F4, 

6IB8SF ?9EAO9 CB:4DO, Q>EFD9@4?PAO9 CB7B8AO9 GE?B6<S < <A64;<6AO9 6D98<F9?< 

< ;45B?964A<S. !9>BFBDO9 6<8O E@B7GF E@9A<FP @9EFB B5<F4A<S < 6O:<FP, 4 

8DG7<9 A9F. 

6. �9I6аF>а CDB8G>FB6 C<FаA<я. � 7DGCCG CD<K<A 7?B54?PAB7B DBEF4 

D4ECDBEFD4A9AABEF< 7B?B84 < A9CB?ABJ9AAB7B C<F4A<S 6IB8SF >?<@4F<K9E><9 

<;@9A9A<S < G69?<K9A<9 >B?<K9EF64 Q>EFD9@4?PAOI CB7B8AOI S6?9A<=. $O5AO9 

D9EGDEO, E9?PE>BIB;S=EF69AAO9 >G?PFGDO < 8B@4LA<= E>BF @B7GF 5OFP 

GA<KFB:9AO <?< EF4FP @9A99 CDB8G>F<6AO@<. � E6S;< E ;4><E?9A<9@ B>94A4 
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@BDE><9 D9EGDEO, B59EC9K<64RM<9 C<F4A<9 8?S @<??<4D8B6 ?R89=, A4IB8SFES CB8 

G7DB;B=. �;@9A9A<S EA9:AB7B < ?98SAB7B CB>DB64 6B @AB7<I 4D>F<K9E><I D97<BA4I 

A4DGL<?< E<EF9@G EA45:9A<S CDB8B6B?PEF6<9@, B59EC9K<649@O@ ;4 EK9F 

C4EF5<MAB7B :<6BFAB6B8EF64, BIBFO < DO5B?B6EF64. &9C?B6B= EFD9EE @B:9F 

G@9APL4FP >B?<K9EF6B 6B8O < C4EF5<M, KFB CD<6B8<F > EA<:9A<R GDB:4=ABEF< 

E9?PE>BIB;S=EF69AAOI >G?PFGD < A974F<6AO@ B5D4;B@ E>4;O649FES A4 CB7B?B6P9 

E>BF4. 

7. #69?<K9A<9 D<E>B6 8?я ;8BDB6Pя. �;@9A9A<9 >?<@4F4 3 QFB E4@4S 5B?PL4S G7DB;4 

8?S ;8BDB6PS ?R89=. �7B CBE?98EF6<S G:9 A4ABESF 6D98 ;8BDB6PR 6 E6S;< E 

;47DS;A9A<9@ 6B;8GI4, D4ECDBEFD4A9A<9@ ;45B?964A<=, 6B;A<>AB69A<9@ 

Q>EFD9@4?PAOI CB7B8AOI S6?9A<=, 6OAG:89AAO@ C9D9@9M9A<9@, B>4;4A<9@ 

846?9A<S A4 CE<I<>G < B5BEFD9A<9@ CDB5?9@ 7B?B84 < A9CB?ABJ9AAB7B C<F4A<S 6 

@9EF4I, 789 ?R8< A9 @B7GF 6OD4M<64FP CDB8B6B?PEF69AAO9 >G?PFGDO <?< 

B59EC9K<FP A4?<K<9 8BEF4FBKAB7B >B?<K9EF64 C<M96OI CDB8G>FB6. 1>B?B7<K9E><9 

H4>FBDO 9:97B8AB GABESF :<;A< B>B?B 13 @?A K9?B69>. �;@9A9A<9 CB7B8AOI 

GE?B6<= CD<6B8<F > D4ECDBEFD4A9A<R ;45B?964A<=, 4 Q>EFD9@4?PAO9 CB7B8AO9 

S6?9A<S G69?<K<64RF E@9DFABEFP < ;4FDG8ASRF D45BFG E<EF9@ ;8D46BBID4A9A<S.  

8. �<M9Fа < 6OAG:89AAB9 C9D9@9M9A<9. �;@9A9A<9 >?<@4F4 GE<?<649F H4>FBDO, 

669D74RM<9 ?R89= 6 A<M9FG < A9 CB;6B?SRM<9 <@ <ECD46<FP E<FG4J<R, 6 >BFBDB= 

BA< B>4;4?<EP. !46B8A9A<S @B7GF E@9EF< 7BDB8E><9 FDGMB5O, D4;DGL<6 8B@4 < 

GA<KFB:<6 <EFBKA<>< ED98EF6 > EGM9EF6B64A<R. �4D4 @B:9F ;4FDG8A<FP D45BFG 

A4 BF>DOFB@ 6B;8GI9. !9I64F>4 6B8O @B:9F CB6?<SFP A4 GDB:4=. � CBE?98A<9 

89ESFP ?9F (201032019 7B8O) E6S;4AAO9 E CB7B8B= S6?9A<S CD<6B8<?< > 

6OAG:89AAB@G C9D9@9M9A<R 6 ED98A9@ B>B?B 23,1 @?A K9?B69> 6 7B8, CB6OL4S 

D<E> B>4;4FPES 6 A<M9F9 8?S 9M9 5B?PL97B K<E?4 ?R89=. �B?PL<AEF6B 59:9AJ96 

CD<5O64RF <; E4@OI GS;6<@OI EFD4A, A4<@9A99 7BFB6OI 484CF<DB64FPES > 

CBE?98EF6<S@ <;@9A9A<S >?<@4F4. 

!45?R849@B9 G69?<K9A<9 >BAJ9AFD4J<= IBDBLB C9D9@9L4AAOI C4DA<>B6OI 74;B6 

CD<@9DAB E 1750 7B84 B8AB;A4KAB 6O;64AB 89SF9?PABEFPR K9?B69>4. % 2011 7B84 (<;@9D9A<S 

CD<6989AO 6 AR5) >BAJ9AFD4J<< 6 4F@BEH9D9 CDB8B?:4?< G69?<K<64FPES, 8BEF<7AG6 

ED98A97B8B6OI ;A4K9A<= 6 410 K4EF9= A4 @<??<BA 8?S 86GB><E< G7?9DB84 (CO2), 1866 K4EF9= 

A4 @<??<4D8 8?S @9F4A4 (CH4) < 332 K4EF9= A4 @<??<4D8 8?S ;4><E< 4;BF4 (N2O) 6 2019 7B8G. 

!4 EGLG < B>94A CD<IB8<FES CBKF< CBEFBSAA4S 8B?S (6 7?B54?PAB@ @4ELF459 B>B?B 56% 6 
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7B8) 6O5DBEB6 CO2 6 D9;G?PF4F9 89SF9?PABEF< K9?B69>4 ;4 CBE?98A<9 L9EFP 89ESF<?9F<=, E 

D97<BA4?PAO@< D4;?<K<S@< (6OEB>4S EF9C9AP 8BEFB69DABEF<) (IPCC, 2021). 

�. �.  4>4DB6 6O89?S9F BEAB6AO9 A4CD46?9A<S A974F<6AB7B 6B;89=EF6<S <;@9A9A<S 

>?<@4F4 A4 @<DB6GR Q>BAB@<>G: 

1. �;@9A9A<9 >?<@4F4 B>4:9F ;A4K<F9?PAB9 6B;89=EF6<9 A4 CDB<;6B8EF6B 

E9?PE>BIB;S=EF69AAB= CDB8G>J<<. #B6OL9A<9 F9@C9D4FGDO A4 1°% @B:9F CD<69EF< > 

C489A<R GDB:4=ABEF< FD9I BEAB6AOI E9?PE>BIB;S=EF69AAOI >G?PFGD (CL9A<JO, D<E4 < 

>G>GDG;O) A4 10%. 

2. &4SA<9 ?98B6OI L4CB> �9@?<, CB8N9@ GDB6AS @BDS < DBEF K<E?4 A46B8A9A<= < 

GD474AB6 CB6OL4RF GS;6<@BEFP CD<5D9:AOI F9DD<FBD<=. 

3. $4EF9F K4EFBF4 7<8DB@9F9BDB?B7<K9E><I CD<DB8AOI >4F4EFDBH: A46B8A9A<=, ;4EGI, 

6B?A F9C?4 < IB?B84, GD474AB6 < LFBD@B6. 

4. �;@9A9A<9 >?<@4F4 B>4;O649F CDS@B9 < >BE69AAB9 A974F<6AB9 6B;89=EF6<9 A4 

EBEFBSA<9 ;8BDB6PS A4E9?9A<S C?4A9FO. #DS@B= QHH9>F ;4>?RK49FES 6 G69?<K9A<< 

;45B?9649@BEF< < E@9DFABEF< 6 E6S;< EB E?B:ABEFPR CD<ECBEB5?9A<S BD74A<;@4 > AB6O@ 

>?<@4F<K9E><@ GE?B6<S@, >BE69AAO= 3 6 G69?<K9A<< ;45B?9649@BEF< < E@9DFABEF< <;-;4 

E9?PE>BIB;S=EF69AAB7B A98BCDB<;6B8EF64 6 DS89 D97<BAB6. "C4EABEF< 8?S ;8BDB6PS K9?B69>4 

F4SFES F4>:9 6 D4EL<D9A<< A4 E969D BK47B6 DS84 BC4EAOI FDBC<K9E><I ;45B?964A<=. 

5. �?<@4F<K9E><9 <;@9A9A<S, BK96<8AB, GEG7G5SF A9I64F>G CD9EAB= 6B8O, E6S;4AAGR 6 

C9D6GR BK9D98P E 89@B7D4H<K9E><@ < Q>BAB@<K9E><@ DBEFB@. 

6. �;@9A9A<9 >?<@4F4 G7DB:49F HGA>J<BA<DB64A<R @AB7<I Q>BE<EF9@ ( 4>4DB6 �.�., 

2013 ). 

�.�. �BA84D9A>B 6 E6B9= EF4FP9 B5B;A4K49F, KFB CB8N9@ GDB6AS B>94A4 @B:9F CD<69EF< 

6  DS89 EFD4A > ;4FBC?9A<R < CB8FBC?9A<R A<;@9AAOI CD<5D9:AOI F9DD<FBD<=, CB6OL9A<R 

K4EFBFO D4;6<F<S A46B8A9A<= < C?BM48< ;4FBC?S9@B= F9DD<FBD<<, D4;DGL9A<R EBBDG:9A<= 

59D97B6B= ;4M<FO < F. 8. #BF9C?9A<9 >?<@4F4 F4>:9 5G89F EBCDB6B:84FPES CB6OL9A<9@ 

F9@C9D4FGDO @AB7B?9FA9@9D;?OI CBDB8 < 897D484J<9= >D<B?<FB;BAO, > >BFBDB= BFABE<FES 

;A4K<F9?PA4S K4EFP F9DD<FBD<< $BEE<<. #B 84AAO@ 79B>D<B?B7B6, 6 GE?B6<SI �4C48AB= 

%<5<D< CB6OL9A<9 F9@C9D4FGDO @AB7B?9FA9@9D;?OI CBDB8 A4 7?G5<A9 10 @ > 2020 7. 

EBEF46<F B>B?B 1°%, 4 > 2050 7. 3 1,532,0°% (�BA84D9A>B �.� < 8D., 2018). 

�?B54?PAB9 CBF9C?9A<9 5G89F EBCDB6B:84FPES G69?<K9A<9@ >B?<K9EF64 BE48>B6. 

�A4K<F9?PAB9 CB6OL9A<9 GDB6AS  <DB6B7B B>94A4 @B:9F A4DGL<FP :<;A989SF9?PABEFP 

B>B?B 800 @?A K9?B69>. !<;@9AAO9 CB59D9:PS E D4ECB?B:9AAO@< A4 A<I 7BDB84@< < 

CBE9?9A<S@< CB869D7AGFES ;4FBC?9A<R (�BA84D9A>B �.� < 8D., 2018). 
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1>BAB@<K9E><= GM9D5 BF CB6OL9A<S GDB6AS @<DB6B7B B>94A4 5G89F <;@9DSFPES 

B7DB@AO@< 69?<K<A4@<. !4<5B?99 G7DB:4RM9 CBE?98EF6<S @B7GF B:<84FP BFD4E?< 

CDB<;6B8EF64 @BD9CDB8G>FB6, E9?PE>B9 IB;S=EF6B, FGD<;@, EFD4IB6O9 >B@C4A<<, 4 6 

BEB59AABEF< CD<5D9:AO9 A4E9?9AAO9 CGA>FO. �4FBC?9A<9 CD<5D9:AOI F9DD<FBD<= 6 

@<DB6B@ @4ELF459 A4A9E9F GM9D5 C4IBFAO@ ;9@?S@ < 6OF9EA<F @<??<BAO ?R89= <; 

CD<5D9:AOI D97<BAB6 < A95B?PL<I BEFDB6B6 (�B@BAB6 �.�., 2015). 

&4> :9 7?B54?PAB9 CBF9C?9A<9 A4 C?4A9F9 6O;B69F BFF4<64A<9 5B?PL<I GK4EF>B6 

69KAB= @9D;?BFO. � QF<I D4=BA4I ;A4K<F9?PAB 6B;D4EFGF D<E>< 6B;A<>AB69A<S KD9;6OK4=AOI 

E<FG4J<= F9IAB79AAB7B I4D4>F9D4. �B;@B:AB9 7?B54?PAB9 <;@9A9A<9 >?<@4F4 BFD<J4F9?PAB 

E>4:9FES A4 ;8BDB6P9 K9?B69>4 6B @AB7<I EFD4A4I (�BA84D9A>B �.� < 8D., 2018). 

�.!. �BC4F<A 6 >B@C?9>F9 GK95AOI @4F9D<4?B6 " �?B54?PAB9 <;@9A9A<9 >?<@4F4, 

CDB5?9@O < C9DEC9>F<6O D94?<;4J<< �<BFE>B7B CDBFB>B?4 6 $BEE<=E>B= (989D4J<<"   

BF@9K49F, KFB CBE?98EF6<S 7?B54?PAB7B CBF9C?9A<S @B7GF ABE<FP >4F4EFDBH<K9E><= 

I4D4>F9D. #B6OL9A<9 GDB6AS  <DB6B7B B>94A4 A4 0,531,0 @ 6 D9;G?PF4F9 <AF9AE<6AB7B 

F4SA<S CB?SDAOI ?P8B6 6O;B69F ;4FBC?9A<9 CD<5D9:AOI 7GEFBA4E9?9AAOI D4=BAB6. 

":<849FES G69?<K9A<9 K<E?4 < <AF9AE<6ABEF< Q>EFD9@4?PAOI >?<@4F<K9E><I S6?9A<=. 

�;@9A<FES D9:<@ 6OC489A<S 4F@BEH9DAOI BE48>B6, G69?<K<FES K<E?B 4AB@4?PAB :4D><I < 

6?4:AOI ?9F, K4M9 < E 5B?PL9= <AF9AE<6ABEFPR 5G8GF 6B;A<>4FP GD474AO, 5GD<, JGA4@<, 

A46B8A9A<S < ;4EGI<. #DB7AB;<DG9@O9 E>BDBEF< CBF9C?9A<S 6 89ESF><  D4; CD96OESF 

9EF9EF69AAO9 E>BDBEF< DBEF4 F9@C9D4FGDO, KFB A9 EBBF69FEF6G9F 484CF4J<BAAO@ 

6B;@B:ABEFS@ @AB7<I 6<8B6 :<6OI BD74A<;@B6, < CD<6989F > D4;DGL9A<R K4EF< Q>BE<EF9@. 

�OL9A4;64AAO9 F9A89AJ<< 8BEF4FBKAB SD>B CDBS6?SRF E95S G:9 E97B8AS. #BE?98A<9 864  

89ESF<?9F<S BF?<K4RFES 16 E4@O@< F9C?O@< 7B84@< ;4 C9D<B8 E 1866 7. (A4K4?B 

E<EF9@4F<K9E><I A45?R89A<=). '69?<K<649FES GM9D5, A4ABE<@O= EF<I<=AO@< 598EF6<S@< < 

<EK<E?S9@O= @<??<4D84@< 8B??4DB6. &4>, 6 1998 7. GM9D5 BF EF<I<=AOI 598EF6<= CD96OE<? 

69?<K<AG 4A4?B7<KAB7B GM9D54 ;4 6E9 1980-9 7B8O (�BC4F<A �. ! < 8D., 2005). 

"8A<@ <; E9DP9;AOI CBE?98EF6<= <;@9A9A<S >?<@4F4 S6?S9FES <;@9A9A<9 B5?<>4 

C?4A9FO, EB>D4M9A<9 99 5<BD4;ABB5D4;<S. � E9D98<A9 EFB?9F<S @B:9F <EK9;AGFP CB?B6<A4 

6E9I 6<8B6 D4EF9A<= (�BA84D9A>B �.� < 8D., 2018). 

1>BE<EF9@O E<?PA99 6E97B CB869D:9AO CBE?98EF6<S@ <;@9A9A<S >?<@4F4. � 

D9;G?PF4F9 CBF9C?9A<S 6E97B ?<LP A4 2 °% E G7DB;B= <EK9;AB69A<S @B7GF EFB?>AGFPES BF 15 

8B 40% 6<8B6. "><E?9A<9 B>94A4, CDB<EIB8SM99 6 D9;G?PF4F9 G69?<K9A<S GDB6AS G7?9><E?B7B 

74;4, E9DP9;AB BFD4;<FES A4 @BDE><I Q>BE<EF9@4I < 5G89F, 69DBSFAB, <@9FP A974F<6AO9 

CBE?98EF6<S A4 CB7B?B6P9 DO5 (�B@BAB6 �.�., 2015). 
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� >B@C?9>F9 GK95AOI @4F9D<4?B6 " �?B54?PAB9 <;@9A9A<9 >?<@4F4, CDB5?9@O < 

C9DEC9>F<6O D94?<;4J<< �<BFE>B7B CDBFB>B?4 6 $BEE<=E>B= (989D4J<<" 46FBDO 6O89?SRF 

A9E>B?P>B CBE?98EF6<= <;@9A9A<S >?<@4F4: 

1.   �DB8B6B?PEF6<9. !4<5B?99 E9DP9;AO9 A974F<6AO9 CBE?98EF6<S @B7GF 5OFP 

E6S;4AO E G7DB;B= B59EC9K9A<S CDB8B6B?PEF69AAB= 59;BC4EABEF<. �;@9A9A<S >?<@4F4 

CD<698GF > EA<:9A<R CBF9AJ<4?PAB= GDB:4=ABEF< 6 5B?PL<AEF69 FDBC<K9E><I < 

EG5FDBC<K9E><I D97<BAB6. #D< G69?<K9A<< ED98A9= 7?B54?PAB= F9@C9D4FGDO A4 A9E>B?P>B 

7D48GEB6, 5G89F A45?R84FPES EA<:9A<9 GDB:4=ABEF< 6 ED98A<I L<DBF4I, KFB A9 E@B7GF 

>B@C9AE<DB64FP <;@9A9A<S 6 6OEB><I L<DBF4I. � C9D6GR BK9D98P CBEFD484RF ;4EGL?<6O9 

;9@?<. '69?<K9A<9 >BAJ9AFD4J<< CO2 CBF9AJ<4?PAB @B:9F 5OFP CB;<F<6AO@ H4>FBDB@, AB 

E>BD99 6E97B 5G89F <@9FP 5B?PL9 6FBD<KAOI A974F<6AOI QHH9>FB6, BEB59AAB F4@, 789 

E9?PE>B9 IB;S=EF6B 6989FES Q>EF9AE<6AO@< @9FB84@<. 

2. �98BEF4FB> 6B8AOI D9EGDEB6. �;@9A9A<S >?<@4F4 CD<6B8SF > A95?47BCD<SFAB@G 

C9D9D4ECD989?9A<R BE48>B6. � E969DAOI < ED98A<I L<DBF4I E 8BEF4FBKAB IBDBL<@ D9:<@B@ 

6OC489A<S BE48>B6 <I >B?<K9EF6B 5G89F 6B;D4EF4FP. *9AFD4?PAO9 >BAF<A9AF4?PAO9 D4=BAO, 

69DBSFAB, EF4AGF 9M9 EGL9. $9;>B 6B;D4EF9F @9:7B8B64S <;@9AK<6BEFP >B?<K9EF64 BE48>B6. 

%?98G9F CB8K9D>AGFP, KFB A95?47BCD<SFAB9 C9D9D4ECD989?9A<9 BE48>B6 GEG7G5<F BEFD9=LGR 

CDB5?9@G B59EC9K9A<S DS84 D97<BAB6 CD9EAB= 6B8B=. �B>?48 2!�# B 7?B54?PAB= 

Q>B?B7<K9E>B= E<FG4J<< EB89D:<F CDB7AB; B FB@, KFB > 2010 7. 60 % A4E9?9A<S C?4A9FO 

5G89F <ECOFO64FP 89H<J<F CD9EAB= 6B8O. 

3. �8BDB6P9 A4E9?9A<S. !9CBED98EF69AAB9 6?<SA<9 F9C?B6B7B EFD9EE4 5G89F BMGM4FPES 

6 7BDB84I, 789 6 A4<IG8L9= E<FG4J<< B>4:GFES A4<5B?99 GS;6<@O9 < 598AO9 7DGCCO 

A4E9?9A<S (EF4D<><, 89F<, ?R8<, EFD484RM<9 >4D8<B?B7<K9E><@< ;45B?964A<S@<, < F. 8.). 

�;@9A9A<9 >?<@4F4 5G89F <@9FP < 84?9>B <8GM<9 CB5BKAO9 CBE?98EF6<S: D4ECDBEFD4A9A<9 

C9D9ABEK<>B6 5B?9;A9=, EA<:9A<9 >4K9EF64 6B8O, GIG8L9A<9 >4K9EF64 CDB8B6B?PEF6<S 6 

D4;6<64RM<IES EFD4A4I. 

4. Э>BE<EF9@O. !9>BFBDO9 CD<DB8AO9 E<EF9@O (?98A<><, >BD4??B6O9 D<HO < 

@4A7DB6O9 ;4DBE?<, FDBC<K9E><9 ?9E4, CB?SDAO9 < 4?PC<=E><9 D4=BAO), 69DBSFAB, CD9F9DCSF 

;A4K<F9?PAO9 <;@9A9A<S, KFB @B:9F 6O;64FP 6 <I Q>BE<EF9@4I A9B5D4F<@O9 CBF9D<. 

":<849FES ;A4K<F9?PAB9 A4DGL9A<9 Q>BE<EF9@ 6 D9;G?PF4F9 CB:4DB6, ;4EGI, A46B8A9A<=, 

BCB?;A9= < E9?9=, ;4D4:9A<= C4D4;<F4@<, CBS6?9A<S AB6OI 8?S 84AAB= @9EFABEF< 6<8B6. 

"5M99 6B;89=EF6<9 A4 8<>GR CD<DB8G 86BS>B: DS8 A4<5B?99 @AB7BK<E?9AAOI 6<8B6 A4KA9F 

GE<?9AAB D4;6<64FPES, 4 D98><9 < GS;6<@O9 6<8O 5G8GF A4 7D4A< 6O@<D4A<S. � J9?B@ 

<;@9A9A<9 >?<@4F4, 59;GE?B6AB, 6989F > CBF9DS@ 5<BD4;ABB5D4;<S. �?S @AB7<I 6<8B6 
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:<6BFAOI < D4EF9A<= FD95G9@4S E>BDBEFP @<7D4J<< 5G89F 6OL9 <I 484CF4J<BAAOI 

6B;@B:ABEF9=. � D9;G?PF4F9 ED98A99 7?B54?PAB9 CBF9C?9A<9 A4 30 °% @B:9F CD<69EF< > 

CBF9D9 5<BD4;ABB5D4;<S (F4>, 8?S @?9>BC<F4RM<I F49:AOI < 7BDAOI Q>BE<EF9@ CBF9D< 

EBEF46SF BF 10 8B 60 % K<E?4 6<8B6). 

5. К?<@4F<K9E><9 <;@9A9A<S 6 АD>F<>9. � �D>F<>9 <;@9A9A<S >?<@4F4 CDB<EIB8SF 

BEB59AAB <AF9AE<6AB. #B ED46A9A<R E BEF4?PAO@ @<DB@ 6 QFB@ D97<BA9 F9@CO DBEF4 

ED98A9= F9@C9D4FGDO 686B9 6OL9. �98SAB= CB>DB6 F49F E 59ECD9J989AFAB= E>BDBEFPR: 

E9=K4E BA G:9 686B9 FBAPL9, K9@ 30 ?9F A4;48. �E?< F9@CO F4SA<S EBID4ASFES, FB 6 �D>F<>9 

@B:9F A9 BEF4FPES ?P84 G:9 ?9FB@ 2070 7. �9E CD9J989AFA4S E>BDBEFP, E >BFBDB= F4RF 

4D>F<K9E><9 ?P8O, @B:9F CD<69EF< > ;4FBC?9A<R ;A4K<F9?PAOI F9DD<FBD<=, <EK9;AB69A<R 

BF89?PAOI 5<B?B7<K9E><I 6<8B6 < D4;DGL9A<R <AHD4EFDG>FGDO 7BDB8B6. � F4><@ 6O6B84@ 

CD<L?< 250 GK9AOI <; D4;AOI EFD4A, D45BF46L<I CB8 Q7<8B= �D>F<K9E>B7B EB69F4 (�BC4F<A 

�. ! < 8D., 2005). 
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2. #"&�!&���0!/� (��&"$/ ���3!�3 %&$"�&��0!"� "&$�%�� !� 

�� �!�!�� ��� �&� 

2.1.   �9SF9?PABEFP CB EFDB<F9?PEF6G :<?OI 8B@B6 

 

%FDB<F9?PAO9 @4F9D<4?O < EFDB<F9?PAO= E9>FBD EF4?><649FES E 86G@S BEAB6AO@< 

CDB5?9@4@<, >BFBDO9 6OS6?SRF ;4<AF9D9EB64AAO9 EFBDBAO E9>FBD4 6 J9CBK>9 EB;84A<S 

EFB<@BEF< EFDB<F9?PEF64 > D<E>4@ <;@9A9A<S >?<@4F4 86G@S ECBEB54@<.  

% B8AB= EFBDBAO, E9>FBD ECBEB5EF6G9F <;@9A9A<R >?<@4F4 K9D9; 6O5DBEO 

C4DA<>B6OI 74;B6 (#�), 4 ;4F9@ CB869D749FES A4?B74@ A4 6O5DBEO G7?9DB84 CD< 

CDB<;6B8EF69 EFDB<F9?PAOI @4F9D<4?B6 4 F4>:9 BF Q?9>FDB- < F9C?BEA45:9A<S CD< 

EFDB<F9?PEF69. �DB@9 FB7B, E9>FBD 8B?:9A D9L4FP J9?< 89>4D5BA<;4J<< <AHD4EFDG>FGDO 

< E9>FBD4 (C9D9IB8AO9 D<E><).  

% 8DG7B= EFBDBAO, ;4<AF9D9EB64AAO9 EFBDBAO CB869D74RFES D<E>4@ BF H<;<K9E><I 

<;@9A9A<= 6 B>DG:4RM9= ED989 6O;64AAOI <;@9A9A<9@ >?<@4F4, A4CD<@9D, 5B?99 

Q>EFD9@4?PAO@< CB7B8AO@< GE?B6<S@< A4 EFDB<F9?PAOI C?BM48>4I, A9I64F>4 6B8O < 

8DG7<9 F4><9 GIG8L4RM<9ES GE?B6<S B>DG:4RM9= ED98O, >4> CB6OL9A<9 F9@C9D4FGDO < 

;4FBC?9A<9 (H<;<K9E><9 D<E><).  

 

2.2. �B@@9DK9E>4S EFDB<F9?PA4S 89SF9?PABEFP 

 

Guggemos A.A < 8D. CB8K9D>AG?< 64:ABEFP 6O5DBEB6 A4 QF4C9 EFDB<F9?PEF64 A4 

47D97<DB64AAB@ GDB6A9 6 E6B9@ <EE?98B64A<< (Guggemos A.A., 2005).  

"A< GF69D:84?<, KFB EBED98BFBK9A<9 6A<@4A<S FB?P>B A4 QF4C9 <ECB?P;B64A<S 

GEFD4A<F 6B;@B:ABEFP EB>D4F<FP 6O5DBEO ;84A<S 6 F9K9A<9 :<;A9AAB7B J<>?4. 

%?98B64F9?PAB, A4GKA4S ;A4K<@BEFP <;GK9A<S 6O5DBEB6 A4 QF4C9 EFDB<F9?PEF64 69EP@4 

64:A4 CD< D4EE@BFD9A<< B5M<I 6O5DBEB6 ;84A<S. 1HH9>F<6AO@ @9FB8B@ E:4FB= BJ9A>< 

<EE?98B64A<= 6O5DBEB6 A4 QF4C9 EFDB<F9?PEF64 S6?S9FES <I >?4EE<H<>4J<S CB 

@4?BQF4:AO@ < @AB7BQF4:AO@ >BAEFDG>J<S@. 1FB E6S;4AB E F9@, KFB EGM9EF6G9F 

;A4K<F9?PA4S D4;A<J4 6 <ECB?P;B64A<< @4F9D<4?B6 < @4L<A A4 QF4C9 EFDB<F9?PEF64 

@4?BQF4:AOI < 6OEBFAOI ;84A<= (Malindu S.S., 2022). 

 Suzuki M. < Oka T. (Suzuki M.; Oka T., 1998) BJ9A<?< CBFD95?9A<9 QA9D7<< < 

6O5DBEO CO2 A4 QF4C9 EFDB<F9?PEF64 BH<EAB7B ;84A<S 6 E6B9@ <EE?98B64A<< 6O5DBEB6 

:<;A9AAB7B J<>?4 E <ECB?P;B64A<9@ 6IB8AOI/6OIB8AOI (I/O) < F9IAB?B7<K9E><I @9FB8B6 

8?S BCD989?9A<S CBFD95?9A<S QA9D7<< < 6O5DBEB6 CO2, EBBF69FEF69AAB. �O5DBEO CO2 6 
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BH<EAB@ ;84A<< BJ9A<64?<EP CB CSF< <EFBKA<>4@ 6O5DBEB6: 6D9@9AAO9 D45BFO, 

>BAEFDG>J<S, BF89?>4, B5BDG8B64A<9 < B5M<9 D4EIB8O. $9;G?PF4FO CB>4;4?<, KFB QF4CO 

Q>EC?G4F4J<< < EFDB<F9?PEF64 ;84A<S A9EGF BF69FEF69AABEFP ;4 E4@O9 6OEB><9 6O5DBEO, E 

EBBF69FEF6GRM<@ 6>?48B@ 82% < 15%, 6 FB 6D9@S >4> QF4C EABE4 B>4;O649F @<A<@4?PAB9 

6?<SA<9 A4 6O5DBEO CO2 (Malindu S.S., 2022). 

�B?99 FB7B, Suzuki  . < 8D. F4>:9 CDB69?< F4>B9 :9 <EE?98B64A<9 6O5DBEB6 A4 

QF4C9 EFDB<F9?PEF64 :<?B7B 8B@4 (Suzuki M, 1995). � D9;G?PF4F9 5O? E89?4A 6O6B8 B FB@, 

KFB A4<5B?PL4S K4EFP 6O5DBEB6 CO2 CD<IB8<FES A4 EFDB<F9?PAO9 D45BFO.  4B < 8D. 

ED46A<?< 6O5DBEO C4DA<>B6OI 74;B6 CD< FD48<J<BAAB@ < CB?GE5BDAB@ EFDB<F9?PEF69 6 

E6B9@ <EE?98B64A<< 6O5DBEB6 E <ECB?P;B64A<9@ EFDB<F9?PEF64 6OEBFAB7B :<?B7B 8B@4 6 

�<F49 (Mao C., 2013). � <EE?98B64A<< BCD989?9AO CSFP <EFBKA<>B6 6O5DBEB6 8?S 

CDBJ9EE4 EFDB<F9?PEF64, 6>?RK4S 6BC?BM9AAO9 6O5DBEO EFDB<F9?PAOI @4F9D<4?B6, 

FD4AECBDF<DB6>G EFDB<F9?PAOI @4F9D<4?B6, EFDB<F9?PAO9 BFIB8O, CBK6G < E5BDAO9 

>B@CBA9AFO, 4 F4>:9 Q>EC?G4F4J<R B5BDG8B64A<S. �4AAO9, EBBF69FEF6GRM<9 6E9@ CSF< 

<EFBKA<>4@ 6O5DBEB6, 5O?< EB5D4AO 8?S B5B<I @9FB8B6 EFDB<F9?PEF64. �?S BJ9A>< 

6O5DBEB6 5O?4 D4;D45BF4A4 >B?<K9EF69AA4S @B89?P, BEAB64AA4S A4 CDBJ9EE4I. $9;G?PF4FO 

CB>4;4?<, KFB 6O5DBEO C4DA<>B6OI 74;B6 EBEF46?SRF 336 < 368 >7/@2
 8?S B5OKAB7B < 

CB?GH45D<>4FAB7B EFDB<F9?PEF64, EBBF69FEF69AAB. $9;G?PF4FO F4>:9 CB8K9D>AG?< 

CD9B5?484A<9 6O5DBEB6 @4F9D<4?B6 A4 QF4C9 EFDB<F9?PEF64, A4 8B?R >BFBDOI CD<IB8<FES 

B>B?B 80% BF B5M97B B5N9@4 6O5DBEB6. �EE?98B64A<9 ;469DL<?BEP ;4S6?9A<9@ B FB@, KFB 

<ECB?P;B64A<9 E5BDAOI @4F9D<4?B6 @B:9F EA<;<FP B5M<9 6O5DBEO C4DA<>B6OI 74;B6 A4 

15% (Malindu S.S., 2022). 

� F9@4F<K9E>B@ <EE?98B64A<<, CDB6989AAB@ 6 �BA>BA79, BJ9A<64?<EP 6O5DBEO 

C4DA<>B6OI 74;B6 >B@@9DK9E>B7B ;84A<S (Yan H., 2010). � <EE?98B64A<< BCD989?9AO 

7D4A<JO E<EF9@O, 6>?RK4RM<9 6O5DBEO C4DA<>B6OI 74;B6  CD< CDB<;6B8EF69 < 

FD4AECBDF<DB6>9 EFDB<F9?PAOI @4F9D<4?B6, CBFD95?9A<9 QA9D7<< EFDB<F9?PAO@ 

B5BDG8B64A<9@ < C9D9D454FO64RM<@< D9EGDE4@<, 4 F4>:9 6O5DBEO 6 D9;G?PF4F9 G84?9A<S 

EFDB<F9?PAOI BFIB8B6. $9;G?PF4FO CB>4;4?<, KFB B>B?B 93% 6O5DBEB6 E6S;4AB E 

CDB<;6B8EF6B@ < FD4AECBDF<DB6>B= @4F9D<4?B6, FB784 >4> 6O5DBEO, E6S;4AAO9 E 

B5BDG8B64A<9@ < GF<?<;4J<9= EFDB<F9?PAOI BFIB8B6, EBEF46?SRF 6% < 1% 

EBBF69FEF69AAB. � A9@ F4>:9 G>4;4AB, KFB EF4?P < 59FBA S6?SRFES CD<K<AB= B>B?B 95% 

6O5DBEB6 @4F9D<4?B6. � <EE?98B64A<< D9>B@9A8G9FES <ECB?P;B64FP C9D9D45BF4AAO9 

@4F9D<4?O, FD4AECBDF<DB64FP @4F9D<4?O CB @BDR, 4 6A98D9A<9 QA9D7BE59D974RM<I 
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F9IAB?B7<= EFDB<F9?PEF64 @B:9F EA<;<FP 6O5DBEO A4 QF4C9 EFDB<F9?PEF64 A4 10% 

(Malindu S.S., 2022). 

%D46A<F9?PAB9 <EE?98B64A<9 6 3CBA<< 5O?B CDB6989AB 8?S Q>B?B7<K9E>B= BJ9A>< 

EFDB<F9?PEF64 8B@B6 <; 89D964 < :9?9;B59FBA4 (Gerilla G.P, 2007). �O?B D4EE@BFD9AB 

<ECB?P;B64A<9 QA9D7<< < 6O5D4AO 6O5DBEO 6 4F@BEH9DG, F4><9 >4> CO2, NOx, SO2 < 

PM10, < <ECB?P;B64A4 7<5D<8A4S @B89?P A4 BEAB69 66B84-6O6B84, >BFBD4S 5O?4 

D4;D45BF4A4 8?S BJ9A>< 6O5DBEB6. %D46A<F9?PAO9 D9;G?PF4FO CB>4;4?<, KFB 6O5DBEO CO2 

BCD989?SRF B5M<9 6O5DBEO A4 QF4C9 EFDB<F9?PEF64 CB ED46A9A<R E 8DG7<@< 

D4EE@4FD<649@O@< 6O5DBE4@< E CB846?SRM<@ 6>?48B@ 6 93%. "8A4>B D9;G?PF4FO 

ED46A9A<S 6O5DBEB6 A4 D4;AOI QF4C4I :<;A9AAB7B J<>?4 CB>4;4?< D4;AO9 D9;G?PF4FO. � 

8B>G@9AF9 CB8K9D><649FES, KFB 6O5DBEO CO2 CD9B5?484RF A4 QF4C9 Q>EC?G4F4J<< CB 

ED46A9A<R E QF4C4@< EFDB<F9?PEF64, F9IA<K9E>B7B B5E?G:<64A<S < GF<?<;4J<<, 6 FB 6D9@S 

>4> 8DG7<9 ;47DS;A<F9?< 6B;8GI4, F4><9 >4> NOx, SO2 < PM, S6?SRFES ;A4K<F9?PAO@< A4 

QF4C9 EFDB<F9?PEF64 8?S B5B<I F<CB6 ;84A<=. �; K9FOD9I D4EE@4FD<649@OI >4F97BD<= 

6B;89=EF6<S C4DA<>B6O9 74;O BEF464?<EP A4<5B?99 64:AB= >4F97BD<9= 6B;89=EF6<S, FB784 

>4> CB8><E?9A<9, Q6FDBH<>4J<S < FB>E<KABEFP 8?S K9?B69>4 5O?< @9A99 64:AO@<. � 

J9?B@ 5O?B B5A4DG:9AB, KFB :9?9;B59FBAAO9 8B@4 <@9RF 5B?PL9 6O5DBEB6 CB 

ED46A9A<R E 89D96SAAO@< 8B@4@<, < 46FBDO F4>:9 CD<L?< > 6O6B8G, KFB 5B?99 6OEB><= 

D4EK9FAO= EDB> E?G:5O @B:9F EA<;<FP 6O5DBEO A4 14% (Malindu S.S., 2022). 

� 8DG7B@ <EE?98B64A<< $Q=@BA8 �BG? BJ9A<? 6O5DBEO QA9D7<< < C4DA<>B6OI 

74;B6 <;-;4 EFDB<F9?PEF64 A4 @9EF9 89D96SAAOI, EF4?PAOI < 59FBAAOI >BAEFDG>J<= (Cole 

R.J, 1998). �E97B 5O?B <ECB?P;B64AB 15 F<CB6 8D969E<AO, 12 EF4?PAOI < 12 59FBAAOI 

E5BDB>, KFB5O EHBD@<DB64FP 6 B5M9= E?B:ABEF< 39 E5BDB> 8?S ED46A<F9?PAB7B 

<EE?98B64A<S, 4 6O5DBEO 5O?< D4;89?9AO A4 FD< BEAB6AO9 >4F97BD<<: FD4AECBDF<DB6>4, 

CBFD95?9A<9 QA9D7<< < 6ECB@B74F9?PAO9 CDBJ9EEO. 1F4C FD4AECBDF<DB6>< 5O? 

8BCB?A<F9?PAB D4;89?9A A4 FD4AECBDF<DB6>G B5BDG8B64A<S, D45BK9= E<?O < @4F9D<4?B6, 6 

FB 6D9@S >4> 6ECB@B74F9?PAO9 CDBJ9EEO 6>?RK4?< BC4?G5>G < 6D9@9AAO= A47D96 8?S 

E@9L<64A<S < BF69D:89A<S 59FBA4. $9;G?PF4FO <EE?98B64A<S CB>4;4?<, KFB 59FBAAO9 

E5BD>< BF69FEF69AAO ;4 E4@O9 6OEB><9 6O5DBEO, 6 FB 6D9@S >4> EF4?PAO9 E5BD>< 

89@BAEFD<DGRF E4@O9 A<;><9 6O5DBEO. #B846?SRM9 6OEB><9 6O5DBEO CD< CDB<;6B8EF69 

59FBAAOI >BAEFDG>J<= 6 D46AB= EF9C9A< B5GE?B6?9AO <ECB?P;B64A<9@ B5BDG8B64A<S A4 

@9EF9, FD4AECBDF<DB6>B= B5BDG8B64A<S/@4F9D<4?B6 < FD4AECBDF<DB6>B= D45BK<I. 

(Malindu S.S., 2022).  
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2.3. #DB@OL?9AAB9 EFDB<F9?PEF6B 
%FDB<F9?PA4S BFD4E?P B>4;O649F ;A4K<F9?PAB9 A9B5D4F<@B9 6B;89=EF6<9 A4 

B>DG:4RMGR ED98G CB L<DB>B@G EC9>FDG E6B9= 89SF9?PABEF< 6B 6D9@S 6A9C?BM48BKAB=, 

6AGFD<C?BM48BKAB= < Q>EC?G4F4J<BAAB= 89SF9?PABEF<, A4DGL4RM9= Q>B?B7<K9E>GR 

J9?BEFABEFP (Uher, 1999). %B7?4EAB �96<AG (1997), ;84A<S 6ABESF 5B?PLB= 6>?48 6 

GIG8L9A<9 EBEFBSA<S B>DG:4RM9= ED98O. 3EAB, KFB A9B5IB8<@O 89=EF6<S, KFB5O E89?4FP 

;4EFDB9AAGR ED98G < EFDB<F9?PAO9 D45BFO 5B?99 GEFB=K<6O@< (Hill & Bowen, 1997; Barret 

et al., 1999; Cole, 1999; Holmes & Hudson, 2000; Morel < 8D., 2001; Scheuer < 8D. ., 2003). 

#BQFB@G CD< 4A4?<;9 6B;89=EF6<S EFDB<F9?PAOI D45BF A4 B>DG:4RMGR ED98G, 6B;@B:AB, 

CBFD95G9FES D4EE@BFD9FP FBK>G ;D9A<S «BF >B?O59?< 8B @B7<?O» (Ofori < 8D., 2000). 

 %FDB<F9?PA4S BFD4E?P S6?S9FES B8A<@ <; >DGCA9=L<I CB?P;B64F9?9= >4> 

6B;B5AB6?S9@OI, F4> < A96B;B5AB6?S9@OI CD<DB8AOI D9EGDEB6 (Spence & Mulligan, 1995; 

Curwell & Cooper, 1998; Uher, 1999). "A4 6 ;A4K<F9?PAB= EF9C9A< ;46<E<F BF CD<DB8AB= 

ED98O 8?S CBEF46B> EODPS, F4>B7B >4> 8D969E<A4, C9EB> < ;4CB?A<F9?< 8?S EFDB<F9?PAB7B 

CDBJ9EE4. #B 84AAO@ <AEF<FGF4 World Watch (2003 7.), A4 EFDB<F9?PEF6B ;84A<= 9:97B8AB 

D4EIB8G9FES 40 CDBJ9AFB6 A9B5D45BF4AAOI >4@A9=, 7D46<S < C9E>4 6 @<D9 < 25 CDBJ9AFB6 

C9D6<KAB= 8D969E<AO. "A F4>:9 CBFD95?S9F 40 CDBJ9AFB6 QA9D7<< < 16 CDBJ9AFB6 6B8O 6 

7B8. � �6DBC9 A4 46EFD<=E>GR EFDB<F9?PAGR BFD4E?P CD<IB8<FES B>B?B 50 CDBJ9AFB6 

@4F9D<4?PAB7B B5BDBF4, EB;84649@B7B B5M9EF6B@ 6 J9?B@ 6 7B8 (Rohracher, 2001), < 44 

CDBJ9AF4 6 ,69J<< (Sterner, 2002). �B5OK4 CD<DB8AOI D9EGDEB6 6O;O649F A9B5D4F<@O9 

<;@9A9A<S 6 CD<DB8AB= ED989 E9?4 < CD<5D9:AO9 D4=BAO, >4> E Q>B?B7<K9E>B=, F4> < E 

:<6BC<EAB= FBK>< ;D9A<S (Curwell & Cooper, 1998; Ofori & Chan, 1998; Langford < 8D., 

1999). #BE?98GRM<= C9D96B8 QF<I 4D94?B6 6 F9DD<FBD<4?PAB D4EED98BFBK9AAO9 GK4EF>< 

CD<6B8<F > 84?PA9=L9@G CBFD95?9A<R QA9D7<<, AB < > G69?<K9A<R >B?<K9EF64 F69D8OI 

K4EF<J 6 4F@BEH9D9, 4 E?98B64F9?PAB < > 6O5DBE4@ 8<B>E<84 G7?9DB84 .  

%FDB<F9?PEF6B F4>:9 ECBEB5EF6G9F CBF9D9 ?9EB6 <;-;4 8D969E<AO, <ECB?P;G9@B= 6 

EFDB<F9?PEF69 < 6 >4K9EF69 <EFBKA<>4 QA9D7<< 8?S CDB<;6B8EF64 EFDB<F9?PAOI 

@4F9D<4?B6. � 6ODG5>4 ?9EB6, < E:<74A<9 <E>BC49@B7B FBC?<64 A4CDS@GR ECBEB5EF6GRF 

7?B54?PAB@G CBF9C?9A<R < ;47DS;A9A<R 6B;8GI4. �DB@9 FB7B, EFDB<F9?PA4S 

CDB@OL?9AABEFP, EK<F4RM4SES BEAB6AO@ CBFD95<F9?9@ QA9D7<<, < <ECB?P;B64A<9 

B7D4A<K9AAOI D9EGDEB6 <E>BC49@B7B FBC?<64 8?S QFB= J9?< 6A9E?< ;A4K<F9?PAO= 6>?48 6 

6O5DBEO 86GB><E< G7?9DB84 (Spence & Mulligan, 1995; Ofori & Chan, 1998). � �6DBC9 A4 

EFDB<F9?PEF6B CD<IB8<FES B>B?B 40 CDBJ9AFB6 6E97B CDB<;6B8EF64 QA9D7<< (Rohracher, 

2001; Sterner, 2002).  
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2.4. �?<SA<9 CDB<;6B8EF64 EF4?< A4 <;@9A9A<9 >?<@4F4 
�9?9;B CB?GK4RF CGF9@ G84?9A<S ><E?BDB84 < 8DG7<I CD<@9E9= <; :9?9;AB= DG8O. 

�9?9;B CDB<;6B8<FES CGF9@ G84?9A<S ><E?BDB84 < 8DG7<I CD<@9E9= <; :9?9;AB= DG8O. 

�B784 :9?9;B EBK9F49FES E G7?9DB8B@, C9D9D45BF4AAB= EF4?PR < A95B?PL<@ >B?<K9EF6B@ 

8DG7<I Q?9@9AFO EF4AB6<FES EF4?PR (World Steel Association, 2021). #DB<;6B8EF6B KG7GA4 

< EF4?< S6?S9FES B8AB= <; E4@OI QA9D7B9@><I BFD4E?9= 6 @<D9. �DB@9 FB7B, <ECB?P;B64A<9 

G7?S 6 >4K9EF69 BEAB6AB7B FBC?<64 8?S CDB<;6B8EF64 KG7GA4 < EF4?< 6B 6E9@ @<D9 

B;A4K49F, KFB CDB<;6B8EF6B KG7GA4 < EF4?< <@99F B8A< <; E4@OI 6OEB><I 6O5DBEB6 

G7?9><E?B7B 74;4 (CO2) ED98< 6E9I BFD4E?9= CDB@OL?9AABEF<. !4 @9F4??GD7<K9E>GR 

CDB@OL?9AABEFP CD<IB8<FES B>B?B K9F69DF< 6O5DBEB6 C4DA<>B6OI 74;B6 (#�) <; 

@<DB6B7B CDB<;6B8EF69AAB7B E9>FBD4 (IEA 2019). #DB7AB;<DG9FES, KFB @<DB6B= ECDBE A4 

EF4?P 6OD4EF9F E 1880 @?A. FBAA 6 2020 7B8G 8B 2500 @?A. FBAA. 6 2050 7. ( 1� 2020). 

�A8<S 6B;7?46<F DBEF CDB<;6B8EF64, 4 �HD<>4 < �?<:A<= �BEFB> QFB 864 8DG7<I D97<BA4 E 

E4@O@< 6OEB><@< CDB7AB;<DG9@O@< F9@C4@< DBEF4 CDB<;6B8EF64 EF4?< ;4 QFBF C9D<B8 

( 1� 2019). 1FBF ;A4K<F9?PAO= DBEF CBFD95?9A<S < CDB<;6B8EF64 EF4?< CD<6989F > 

;A4K<F9?PAB@G G69?<K9A<R 45EB?RFAB7B QA9D7BCBFD95?9A<S 6 BFD4E?< < 6O5DBEB6 CO2 

CD< BFEGFEF6<< ;A4K<F9?PAOI GE<?<= CB B59;G7?9DB:<64A<R K9DAB= @9F4??GD7<<. 

!4 D<EGA>9 №2 CD98EF46?9A4 GCDBM9AA4S F9IAB?B7<K9E>4S EI9@4 CDB<;6B8EF64 

EF4?< E <ECB?P;B64A<9@ 8B@9AAB= C9K< 3 BEAB6AB= ><E?BDB8. C9KP (BF-BOF), KG7GA 

CDS@B7B 6BEEF4AB6?9A<S - Q?9>FDB8G7B64S C9KP (DRI-EAF) < ?B@-EAF CDB<;6B8EF69AAO9 

@4DLDGFO. 

$<EGAB> №2 &9IAB?B7<K9E>4S EI9@4 CDB<;6B8EF64 EF4?<  
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�EFBKA<>:Worldsteel 2019 

�9?9;A4S DG84 I<@<K9E>< 6BEEF4A46?<649FES 8?S CDB<;6B8EF64 EF4?< CB B8AB@G <; 

FD9I F9IAB?B7<K9E><I @4DLDGFB6: BF-BOF, 6BEEF4AB6?9A<9 C?46?9A<9@ <?< CDS@B9 

6BEEF4AB6?9A<9. %F4?P F4>:9 CDB<;6B8<FES CGF9@ CDS@B= C?46>< ?B@4 6 1�#. !4 

E97B8ASLA<= 89AP A4<5B?99 D4ECDBEFD4A9AO CDB<;6B8EF69AAO9 @4DLDGFO BF-BOF < 

EAF. � 2020 7B8G �(-��( A4 CDB<;6B8EF69AAO= @4DLDGF CD<IB8<?BEP CD<@9DAB 72% 

CDB<;6989AAB= A9D4H<A<DB64AAB= EF4?<. CB 6E9@G @<DG, 4 A4 CDB<;6B8EF6B 1�# 

CD<IB8<?BEP CD<@9DAB 28% (Worldsteel.,2021). �9?9;B < EF4?P @B:9F CDB<;6B8<FPES A4 

BF89?PAOI CD98CD<SF<SI <?< A4 @9F4??GD7<K9E>B@ >B@5<A4F9, 789 :9?9;A4S DG84 

C9D9D454FO649FES 6 KG7GA/7BDSK<= @9F4?? <?< DRI, 4 ;4F9@ C9D9D454FO649FES 6 EF4?P A4 

FB@ :9 CD98CD<SF<<. 

 

2.5. �?B54?PAO9 6O5DBEO CO2 EF4?9?<F9=AB= CDB@OL?9AABEF< 

� 2019 7B8G @<DB64S EF4?9?<F9=A4S CDB@OL?9AABEFP CDB<;69?4 B>B?B 3,6 7<74FBAA 

6O5DBEB6 CO2 (�F CO2). (�<47D4@@4 №2). �6FBDO <ECB?P;B64?< 84AAO9 B5 

QA9D7BCBFD95?9A<<  1� (2021 7.) 8?S BJ9A>< B5M<I 6O5DBEB6 CO2 6 EF4?9?<F9=AB= 

CDB@OL?9AABEF<. < ED98A96;69L9AA4S <AF9AE<6ABEFP 6O5DBEB6 CO2 CD< CDB<;6B8EF69 

EF4?< 6 8B@9AAOI < >BA69DF9DAOI 8B@9A4I < 6 1�# CB EFD4A4@/ D97<BA, 6>?RK9AAO= 6 

QFB <EE?98B64A<9, 8?S BJ9A>< B5M<I 7?B54?PAOI 6O5DBEB6 8?S >4:8B7B @4DLDGF4 

CDB<;6B8EF64 EF4?<. !4 QF< 16 BEAB6AOI EFD4A/D97<BAB6-CDB<;6B8<F9?9= EF4?<, 

6>?RK9AAOI 6 84AAB9 <EE?98B64A<9, CD<IB8<FES 87% BF B5M97B B5N9@4 @<DB6B9 
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CDB<;6B8EF6B EF4?<, 92% CDB<;6B8EF64 EF4?< 6 8B@9AAOI >BA69DF9D4I < 75% 6 

CDB<;6B8EF69 EF4?< 6 Q?9>FDB8G7B6B= C9K< (Ali H.,2022) 

�<47D4@@4 №2. �?B54?PAO9 6O5DBEO CO2 EF4?9?<F9=AB= CDB@OL?9AABEF< 6 2019 

7. CB F<C4@ CDBJ9EEB6 

 

�EFBKA<>: Ali H.,2022 

 

 <DB6B9 CDB<;6B8EF6B EF4?< BF-BOF 6O5D4EO649F B>B?B 3,1 �F CO2, 4 @<DB6B9 

CDB<;6B8EF6B EF4?< EAF 6O5DBEO CO2 6 2019 7B8G EBEF46<?< B>B?B 0,5 �F. �OEB>4S 

<AF9AE<6ABEFP 6O5DBEB6 CO2 6 1�# 6 �<F49 < �A8<< <;-;4 FB7B, KFB BA< <ECB?P;GRF 

5B?PLGR 8B?R C9D989?PAB7B KG7GA4 <?< G7B?PAB7B :9?9;4 CDS@B7B 6BEEF4AB6?9A<S (DRI) 

6 >4K9EF69 EODP9 6@9EFB EF4?PAB7B ?B@4 6 1�# CD<6B8<F > G69?<K9A<R 7?B54?PAOI 

6O5DBEB6 CO2 6 1�#. �6FBDO F4>:9 BJ9A<64RF B5M<9 6O5DBEO CO2 BF EF4?9?<F9=AB= 

CDB@OL?9AABEF< 6 >4:8B= <; EFD4A, <;GK<?< A4 BEAB69 BJ9AB> <AF9AE<6ABEF< 6O5DBEB6 

CO2 8?S BF-BOF < EAF CB EFD4A4@ < B5N9@ CDB<;6B8EF64 6 >4:8B= EFD4A9. � F45?<J9 2 

CB>4;4AO D9;G?PF4FO QFB7B 4A4?<;4 E �<F49@. !4 BEAB69 B5M<I 6O5DBEB6 EF4?9?<F9=AB= 

CDB@OL?9AABEF<, CD98EF46?9AAOI 6OL9, < 7?B54?PAOI 6O5DBEB6 C4DA<>B6OI 74;B6 52 �F 

CO2-Q>6. 6 2019 7. (6>?RK4S 6O5DBEO C4DA<>B6OI 74;B6, A9 E6S;4AAOI E CO2), EB7?4EAB 

84AAO@ 2!�# (2020 7.) A4 @<DB6GR EF4?9?<F9=AGR CDB@OL?9AABEFP CD<IB8<FES B>B?B 

7% BF B5M97B B5N9@4 7?B54?PAOI 6O5DBEB6 C4DA<>B6OI 74;B6. !4 BEAB69 B5M<I 6O5DBEB6 

EF4?9?<F9=AB= CDB@OL?9AABEF<, CD98EF46?9AAOI 6OL9, < 7?B54?PAOI 6O5DBEB6 CO2 6 33 

�F CO2 6 2019 7B8G, EB7?4EAB 84AAO@  1� (2020c), A4 @<DB6GR EF4?9?<F9=AGR 
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CDB@OL?9AABEFP CD<IB8<FES B>B?B 11% B5M<9 7?B54?PAO9 6O5DBEO CO2. %FB<F 

CB8K9D>AGFP, KFB 6OL9 FB?P>B 7B8B6O9 6O5DBEO C4DA<>B6OI 74;B6 �<F4S < %,�. K9@ 

9:97B8AO9 6O5DBEO CO2 @<DB6B= EF4?9?<F9=AB= CDB@OL?9AABEF<.(Ali H.,2020) 

&45?<J4 2. %G@@4DAO9 6O5DBEO CO2 BF CDB<;6B8EF64 EF4?< 6 <;GK49@OI EFD4A4I < 

BEF4?PAOI   @<D9 6 2019 7B8G (6 @?A FBAA CO2). 

%FD4AO 

"5M<= %"2 6O5DBEO 
BFEF4?9?<F9=A4S CDB@OL?9AABEFP 

(@?A FBAA CO2) 
 

�B?S BF B5M97B6O5DBEO (%) 

�<F4= 1967 54,1 

"EF4?PAB= @<D 634 17,4 

�A8<S 239 6,6 

3CBA<S 187 5,1 

2:A4S �BD9S 117 3,2 

$BEE<S 108 3,0 

%,� 84 2,3 

�9D@4A<S 56 1,5 

�D4;<?<S 55 1,5 

'>D4<A4 49 1,3 

�N9FA4@ 34 0,9 

&GDJ<S 34 0,9 

(D4AJ<S 20 0,6 

 9>E<>4 19 0,5 

�F4?<S 18 0,5 

�4A484 15 0,4 

�EFBKA<>: Ali H, Ph.D.,2020 
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3. �"#�")�!!/� '���$"� %&$"�&��0!"� "&$�%��  

3.1. 'FB F4>B9 6BC?BM9AAO= G7?9DB8? 
 

#B 84AAO@ �E9@<DAB7B EB69F4 CB Q>B?B7<K9E>B@G EFDB<F9?PEF6G (WGBC), 

6BC?BM9AAO9 6O5DBEO G7?9DB84 E6S;4AO E @4F9D<4?4@< < CDBJ9EE4@< EFDB<F9?PEF64 A4 

CDBFS:9A<< 6E97B :<;A9AAB7B J<>?4 ;84A<S <?< <AHD4EFDG>FGDO. WGBC EBB5M49F, KFB 

6BC?BM9AAO= G7?9DB8 6>?RK49F 6 E95S 8B5OKG @4F9D<4?4, FD4AECBDF<DB6>G > 

CDB<;6B8<F9?R, CDB<;6B8EF6B, FD4AECBDF<DB6>G A4 C?BM48>G, EFDB<F9?PEF6B, QF4C 

<ECB?P;B64A<S (A4CD<@9D, >4D5BA<;4J<S 59FBA4, AB <E>?RK4S Q>EC?G4F4J<BAAO= G7?9DB8), 

F9IA<K9E>B9 B5E?G:<64A<9, D9@BAF, ;4@9AG, D9>BAEFDG>J<R, 89@BAF4:, C9D9D45BF>4 < 

GF<?<;4J<S. %B69F CB Q>B?B7<K9E>B@G EFDB<F9?PEF6G �9?<>B5D<F4A<< (UKGBC) 

CD<89D:<649FES 4A4?B7<KAB= FBK>< ;D9A<S < EB7?4L49FES EB E6B<@< >B??974@< <; WGBC 

6 FB@, KFB 6 A9>BFBDOI E?GK4SI BA @B:9F F4>:9 6>?RK4FP F9IA<K9E>B9 B5E?G:<64A<9, 

;4@9AG, 89@BAF4:, GF<?<;4J<R < B>BAK4A<9 EDB>4 E?G:5O @4F9D<4?B6 < E<EF9@, <; 

>BFBDOI EBEFB<F ;84A<9 (Hamish C., 2022).  

�E?< @O CBE@BFD<@ CB6A<@4F9?PA99, FB G6<8<@, KFB 8?S EFDB<F9?PEF64 ;84A<S 

FD95G9FES B7DB@AB9 >B?<K9EF6B QA9D7<< < KFB >4:8O= L47 6 CDBJ9EE9 EFDB<F9?PEF64 

CD<6B8<F > 6O5DBE4@ G7?9DB84. 1F< 6O5DBEO B5OKAB A4;O64RF 6BC?BM9AAO@ G7?9DB8B@. 

�B A9846A97B 6D9@9A< @O >BAJ9AFD<DB64?< E6B9 6A<@4A<9 A4 QA9D7<<, <ECB?P;G9@B= 8?S 

C<F4A<S, B5B7D964, BI?4:89A<S < 69AF<?SJ<< ;84A<=, CBE>B?P>G QF< BC9D4J<BAAO9 

<EFBKA<>< S6?SRFES ;A4K<F9?PAO@<. %FDB<F9?PAO9 ABD@O < EF4A84DFO 

Q6B?RJ<BA<DB64?<, KFB5O B59EC9K<FP CBEFBSAAB9 CB6OL9A<9 QA9D7BQHH9>F<6ABEF<. � 

A4EFBSM99 6D9@S @O CDB9>F<DG9@ 6OEB>BQHH9>F<6AO9 >BAEFDG>J<<, >BFBDO9 CBFD95?SRF 

?<LP K4EFP QA9D7<<, CBFD95?S9@B= ;84A<S@<, CBEFDB9AAO@< 10320 ?9F A4;48. 1F< 

6OEB>BQHH9>F<6AO9 >BAEFDG>J<< CB@B74RF 6?489?PJ4@ ;84A<= 8BEF<KP J9?< CB?AB7B 

AG?96B7B QA9D7BCBFD95?9A<S. �?S CDB9>FAB=, CDB<;6B8EF69AAB= < EFDB<F9?PAB= BFD4E?9= 

>D4=A9 64:AB D9L<FP CDB5?9@G 6BC?BM9AAB7B G7?9DB84, KFB5O 8BEF<KP EBJ<4?PAOI J9?9= 

CB EB>D4M9A<R 6O5DBEB6 G7?9DB84. "EAB6O64SEP A4 <EE?98B64A<< Architecture 2030, 6B 

6E9@ @<D9 @O 8B546?S9@ B>B?B 6,13 @<??<4D84 >648D4FAOI @9FDB6 AB6OI ;84A<= 6 7B8, 

KFB EBBF69FEF6G9F 3 729 @<??<BA4@ @9FD<K9E><I FBAA CO2. � C9D<B8 E 2020 CB 2050 7B8 

B5N9@O 6BC?BM9AAOI 6O5DBEB6 G7?9DB84 < Q>EC?G4F4J<BAAOI 6O5DBEB6 G7?9DB84 EF4AGF 

CD<@9DAB D46AO@<. �DG7<@< E?B64@<, 8B?S 6BC?BM9AAB7B G7?9DB84 6 G7?9DB89 

:<;A9AAB7B J<>?4 A4L<I ;84A<= EF4AB6<FES 64:AB= K4EFPR GD46A9A<S B5M<I 6O5DBEB6. 

1FB GEG7G5?S9FES F9@ H4>FB@, KFB D9L9A<S, E6S;4AAO9 E 6O5BDB@ @4F9D<4?B6 < CD<EGM<I 
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<@ 6B;89=EF6<=, CD<A<@4RFES 6 A4K4?9 :<;A9AAB7B J<>?4 ;84A<S, < A96B;@B:AB <;@9A<FP 

<?< G@9APL<FP QF< 6B;89=EF6<S CBE?9 ;469DL9A<S EFDB<F9?PEF64 (PCL construction. 2021). 

 

3.2. �BC?BM9AAO= G7?9DB8 6 ;84A<SI. (4>FO < J<HDO. �?<SA<9 ;84A<= A4 6O5DBEO 
G7?9DB84 

�B 6E9@ @<D9 A4 EFDB<F9?PAO= E9>FBD CD<IB8<FES CBKF< 40% @<DB6B7B 6O5DBE4 

G7?9><E?B7B 74;4, E6S;4AAB7B E QA9D79F<>B=. �O5DBEO CD< EFDB<F9?PEF69 < Q>EC?G4F4J<< 

;84A<= (6>?RK4S 6?<SA<9 CDB<;6B8EF64 Q?9>FDBQA9D7<< A4 A4K4?PAB@ QF4C9) (UNEP < IEA, 

2017). 

&9>GM<9 EFDB<F9?PAO9 ABD@O < CD46<?4 >4E4RFES D45BK9= QA9D7<<, AB B5OKAB A9 

B5D4M4RFES > 6B;89=EF6<S@, «6BC?BM9AAO@» 6 EFDB<F9?PEF69 @4F9D<4?B6 < <;89?<=. 

"8A4>B 5B?99 CB?B6<AO 6E9I 6O5DBEB6 C4DA<>B6OI 74;B6 E6S;4AO E GCD46?9A<9@ 

@4F9D<4?B6 (6>?RK4S 8B5OKG < CDB<;6B8EF6B @4F9D<4?B6), >B784 47D97<DB64AO CB 

BFD4E?S@ CDB@OL?9AABEF< (OECD, 2019). 

#BE>B?P>G EFDB<F9?PAO9 BC9D4J<< EF4AB6SFES 5B?99 QHH9>F<6AO@<, QF< 

6BC?BM9AAO9 6B;89=EF6<S, E6S;4AAO9 E CDB<;6B8EF6B@ EFDB<F9?PAOI @4F9D<4?B6,  

EF4AB6SFES 6E9 5B?99 ;A4K<F9?PAO@<. 

 

�<47D4@@4 №3 
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�EFBKA<>: Adapted from 2019 Global Status Report, Global Alliance for Building and Construction (GABC) and 

Architectur 2030. 

$<EGAB> №3. �O5DBEO G7?9DB84 6 ;84A<<: «#D9864D<F9?PAO=» 6BC?BM9AAO= 
G7?9DB8 < BC9D4J<BAAO= G7?9DB8 

 

�BC?BM9AAO= G7?9DB8 «Upfront»                               1>EC?G4F4J<BAAO= G7?9DB8 

#DB<;6B8EF6B, FD4AECBDF < @BAF4:                              1A9D7BCBFD95?9A<9 ;84A<S 
         EFDB<F9?PAOI @4F9D<4?B6 

�EFBKA<>: Skanska USA 

 

 

�<47D4@@4 №4. "5M<9 6O5DBEO G7?9DB84 7?B54?PAB7B AB6B7B EFDB<F9?PEF64 E 2020-2050 

�<;A9E >4> B5OKA4S #DB9>J<S 

% �O5DBEO G7?9DB84 

 

                                                   �"#�"-�!!/�       1�%#�'�&�*�"!!/� 
                                                           '���$"�                          '���$"� 

 
�EFBKA<>:© 2018 2030, Inc. / Architecture 2030. All Rights Reserved. Data Sources: UN Environment Global 

Status Report 2017; EIA International Energy Outlook 2017 
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% E97B8ASLA97B 8AS < 8B 2060 7B84 A4E9?9A<9 �9@?< 5G89F G864<64FP C?BM48< 

;84A<=, KFB Q>6<64?9AFAB EFDB<FP J9?O= !PR-�BD> >4:8O= @9ESJ 6 F9K9A<9 40 ?9F. 

�B?PL4S K4EFP G7?9DB8AB7B E?984 QF<I AB6OI ;84A<= CD<89FES A4 HBD@G 6BC?BM9AAB7B 

G7?9DB84 4 6O5DBEO, E6S;4AAO9 E CDB<;6B8EF6B@ EFDB<F9?PAOI @4F9D<4?B6 < 

EFDB<F9?PEF6B@. 

�BC?BM9AAO= G7?9DB8 5G89F BF69FEF69AAO= ;4 CBKF< CB?B6<AG 6E97B AB6B7B 

EFDB<F9?PEF64 6O5DBEO @9:8G A4EFBSM<@ < 2050. � BF?<K<9 BF Q>EC?G4F4J<BAAOI 

6O5DBEB6 G7?9DB84, >BFBDO9 @B:AB G@9APL<FP EB 6D9@9A9@ 5?47B84DS D9>BAEFDG>J<< 

QA9D7BQHH9>F<6AOI ;84A<= < <ECB?P;B64A<9 6B;B5AB6?S9@OI <EFBKA<>B6 QA9D7<<, 

6BC?BM9AAO9 6O5DBEO G7?9DB84 ;4C<D4RFES A4 @9EF9, >4> FB?P>B ;84A<9 CBEFDB9AB 

(https://carbonleadershipforum.org) 

 

https://carbonleadershipforum.org/
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4. &� �&�'�%�"� �%%���"��!�� !� #$��#$�3&�� """ 

«#�� ���"� «�'�$/»  

4.1. "5M<9 E6989A<S B CD98CD<SF<< 

 

�B?AB9 A4<@9AB64A<9 CD98CD<SF<S: "5M9EF6B E B7D4A<K9AAB= BF69FEF69AABEFPR  

«#?9@9AAB= ;46B8 «�G7DO» 

КD4F>B9 A4<@9AB64A<9 RD<8<K9E>B7B ?<J4: """ «#?9@;46B8 «�G7DO» 

#DB<;6B8EF69AA4S C?BM48>4 A4IB8<FES CB 48D9EG: 188660, �9A<A7D48E>4S B5?4EFP, 

D4=BA �E96B?B:E><=, CBE9?B> �G7DO, G?<J4 ,BEE9=A4S, 8B@ 33-4. �484EFDB6O= AB@9D: 

47:7:713003:89, C?BM48P  60 401 @2, >4F97BD<S ;9@9?P: ;9@?< A4E9?9AAOI CGA>FB6 8?S 

<ECB?P;B64A<S 6 J9?SI Q>EC?G4F4J<< CGA>F4 F9IA<K9E>B7B B5E?G:<64A<S. 

""" «#?9@;46B8 «�G7DO» ;4A<@49FES CDB<;6B8EF6B@ FB64DAB7B 59FBA4 < EGI<I 

E@9E9=. 

$9:<@ D45BFO CD98CD<SF<S 3 E 9-00 8B 18-00 K4EB6 (5 8A9= 6 A989?R). 

�B?<K9EF6B EBFDG8A<>B6 3 55 K9?B69>. 

 

4.2.  �D4F>4S I4D4>F9D<EF<>4 6OCB?AS9@OI D45BF < F9IAB?B7<K9E>B7B 

B5BDG8B64A<S A4 CD98CD<SF<< 

 

!4@< 5O?< <;GK9AO F9IAB?B7<K9E><9 CDBJ9EEO < <EFBKA<>< 6O5DBEB6 6 

4F@BEH9DAO= 6B;8GI D4EE@4FD<649@B7B CD98CD<SF<S. 

�EFBKA<> 6O5DBE4 3 EBBDG:9A<9, F9IA<K9E>B9 GEFDB=EF6B, B5BDG8B64A<9, >BFBDO9 

6O89?SRF 6 4F@BEH9DAO= 6B;8GI ;47DS;ASRM<9 69M9EF64 ((� №96 BF 04.05.1999). 

!4 F9DD<FBD<< CD98CD<SF<S, EB7?4EAB 84AAO@ (#D<?B:9A<9 1), D4ECB?474RFES 

E?98GRM<9 EFDG>FGDAO9 CB8D4;89?9A<S, >BFBDO9 <@9RF 6O5DBEO ;47DS;ASRM<I 69M9EF6 

6 4F@BEH9DAO= 6B;8GI:  

 %>?48O ID4A9A<S <A9DFAOI @4F9D<4?B6; 

 �9FBABE@9E<F9?PAO= G;9? (�%'); 

 *9I 6<5DBCD9EEB6OI <;89?<= (�#�); 

 'K4EFB> B>D4E><; 

 $9@BAFAB-@9I4A<K9E><9 @4EF9DE><9:  

- 'K4EFB> @9F4??B<;89?<=; 

- 'K4EFB> C?BE><I >4D>4EB6; 

 'K4EFB> CD<7BFB6?9A<S EGI<I E@9E9=; 

 �4H9; 
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 �<;9?P-79A9D4FBD; 

 �BF9?PA4S; 

 �6FBFD4AECBDF. 

!<:9 CD98EF46?9AB BC<E4A<9 F9IAB?B7<K9E><I CDBJ9EEB6 < B5BDG8B64A<S, 

S6?SRM<IES <EFBKA<>4@< ;47DS;A9A<S 4F@BEH9DO. 

 

!>?а8O IDаA9A<я  <A9DFAOI @аF9D<а?B6 

�BEF46>4 <A9DFAOI @4F9D<4?B6 BEGM9EF6?S9FES EB5EF69AAO@ 7DG;B6O@ 

46FBFD4AECBDFB@. #9D<B8<KABEFP 8BEF46>< 3 864 7DG;B6OI 46FB@B5<?S  6 A989?R / B8<A 

7DG;B6B= 46FB@B5<?P 6 K4E. )D4A9A<9 D4;AOI HD4>J<= <A9DFAOI @4F9D<4?B6 BD74A<;B64AB 

A4 BF>DOFB=  C?BM48>9 CD98CD<SF<S. %>?48O ID4A9A<S ;4>DOFO E FD9I EFBDBA 59FBAAO@< 

C?<F4@< < CB89?9AO A4 E9>J<<.  

�B8B6B9 >B?<K9EF6B <ECB?P;G9@OI @4F9D<4?B6 EBEF46?S9F:  

-959AP (7D4A<FAB= HD4>J<< 5-20) 3 29920 F/7B8; 

#9EB> A4@O6AB= (@> 1,8 - 2,5) 3 20800 F/7B8; 

�A9DFAO9 @4F9D<4?O EB E>?484 ID4A9A<S E CB@BMPR CB7DG;K<>B6 CBEFGC4RF A4 

�9FBABE@9E<F9?PAO= G;9? (�%') < 6 *9I 6<5DBCD9EEB6OI <;89?<= (�#�). 

 

�9FBABE@9E<F9?PAO= G;9? (�!#) 

�9FBABE@9E<F9?PAO= G;9? D4ECB?B:9A A4 G?<J9 < 6>?RK49F 6 E95S: 

- E@9E<F9?P EVROMEK FAST 100; 

- ;47DG;BKAO9 5GA>9D4 3 4 LF. (B8AB6D9@9AAB 4 LF.); 

- E<?BE4 8?S J9@9AF4 3 4 LF. (B8AB6D9@9AAB 4 LF.); 

- CB@9M9A<9 8?S ID4A9A<S 8B546B> 8?S 59FBA4. 

#DB<;6B8<F9?PABEFP �%' 3 80  @3/K4E < B>B?B 6000 @3/@9ESJ. 

!4 GK4EF>9 GEF4AB6?9AO K9FOD9 ;47DG;BKAOI 5GA>9D4 B5N9@B@ CB 20 @3
 >4:8O=. 

#B7DG;K<>  (B5N9@ >B6L4 3 @3) C9D9@9M49F M959AP < C9EB> E BF>DOFB7B E>?484 6 5GA>9D4.  

�B8B6B9 >B?<K9EF6B <ECB?P;G9@OI @4F9D<4?B6 EBEF46?S9F:  

-959AP  3 29920F/7B8; 

#9EB>  3 15600F/7B8. 

#B7DG;K<> D45BF49F @4>E<@4?PAB 5 K4EB6 6 89AP. #DBFS:9AABEFP 86<:9A<S 3 200 

@9FDB6. �AF9AE<6ABEFP 3 1 CB7DG;K<> 6 89AP / 1 CB7DG;K<> 6 K4E.  
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!9CBED98EF69AAB G E@9E<F9?PAB= GEF4AB6>< EVROMEK FAST 100 GEF4AB6?9AO 

K9FOD9 E<?BE4 B5N9@B@ 120 @3
 >4:8O= 8?S J9@9AF4. �B8B6B9 >B?<K9EF6B <ECB?P;G9@B7B 

J9@9AF4 EBEF46?S9F 7000 F/7B8. 

� BF89?PAB@ CB@9M9A<< GEF4AB6?9AO 9@>BEF< 8?S ID4A9A<S I<@<K9E><I 8B546B> 

8?S 59FBA4 (*9@4>F<6). �B8B6B9 >B?<K9EF6B <ECB?P;G9@OI 8B546B> EBEF46?S9F 40000 ?/7B8.  

� E@9E<F9?9 M959AP, J9@9AF, C9EB>, I<@<K9E><9 8B546>< < 6B84 E@9L<64RFES < 

CB?GK4RF A4 6OIB89 59FBAAGR E@9EP, >BFBD4S ;47DG:49FES 6 46FB59FBABE@9E<F9?P < 

BFCD46?S9FES  A9CBED98EF69AAB ;4>4;K<>G <?< A4 B5N9>F EFDB<F9?PEF64. 

 

&9I 6<5DBCD9EEB6OI <;89?<= (�#�) 
*9I 6<5DBCD9EEB6OI <;89?<= D4ECB?B:9A 6 BF89?PAB@  ;84A<<. % FBDJ4 ;84A<S, 6 

A<L9, ;4>DOFB= CB?B7B@ D4ECB?B:9AO K9FOD9 ;47DG;BKAOI 5GA>9D4 (B8AB6D9@9AAB 4 98.) 

B5N9@B@ 20 @3
 >4:8O=. #B7DG;K<> (B5N9@ >B6L4 3 @3

) C9D9@9M49F >9D4@;<F, C9EB> < 

>DBL>G 7D4A<FAGR E BF>DOFB7B E>?484 6 5GA>9D4.  

�B8B6B9 >B?<K9EF6B <ECB?P;G9@OI @4F9D<4?B6 EBEF46?S9F:  

*9@9AF - 1 J9@9AFAO= E<?BE B5Nё@B@ 70 @3,  CB84K4 J9@9AF4 6 E@9E<F9?P 

LA9>B6O@ FD4AECBDFёDB@ ;4>DOFB7B F<C4 E CD<6B8B@ BF Q?9>FDB86<74F9?S.  

�9D4@;<F (6?4:ABEFP 5-7 %) 3 70 F/7B8; 

#9EB> (6?4:ABEFP 5B?99 3%) 3 2600 F/7B8; 

�DBL>4 7D4A<FA4S (6?4:ABEFP 5-7 %) 3 1560 F/7B8. 

� J9I9 BEGM9EF6?S9FES <;7BFB6?9A<9 :9EF>B7B 59FBA4, <;89?<= CB8 CD9EEB@ 6 

@9F4??<K9E><I HBD@4I.  

� EBBF69FEF6<< E D9J9CFGDB= <; 5GA>9DB6 @4F9D<4? CBEFGC49F A4 69EO, 789 

6;69L<649FES < EEOC49FES 6 E><CB6O= CB8N9@A<>.  4F9D<4? <; E><CB6B7B CB8N9@A<>4 

EEOC49FES 6 E@9E<F9?P, FG84 8B546?S9FES J9@9AF, 6B84 < 6E9 C9D9@9L<649FES. �9EB6B= 

8B;4FBD, E><CB6O= CB8N9@A<>, E@9E<F9?P D4ECB?B:9AO 6 BF89?PAB@ ;4>DOFB@ CB@9M9A<< 

A<:9 GDB6AS ;9@?<.  

�; E@9E<F9?S 7BFB64S @4EE4 6?4:ABEFPR 20-22 % CB FD4AECBDF9DAB= ?9AF9 CB849FES 

A4 GEF4AB6>G, 789 HBD@<DGRFES <;89?<S. %HBD@<DB64AAO9 <;89?<S EBIAGF 59; CB8B7D964 6 

9EF9EF69AAOI GE?B6<SI 6 >4@9D4I EB;D964A<S 6 F9K9A<9 3 EGFB>.  

�BFB6O9 <;89?<S B5BD4K<64RF CB?<QF<?9AB6B= ?9AFB= < K9D9; 6BDBF4 J9I4 

46FBCB7DG;K<>B@ 6O6B;SF A4 G?<JG. 

#B7DG;K<> D45BF49F @4>E<@4?PAB 4 K4E4 6 89AP. #DBFS:9AABEFP 86<:9A<S 3 200 

@9FDB6. �AF9AE<6ABEFP 3 1 CB7DG;K<> 6 89AP/ 1 CB7DG;K<> 6 K4E.  
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#B7DG;K<> D45BF49F @4>E<@4?PAB 30 @<AGF 6 89AP. #DBFS:9AABEFP 86<:9A<S 3 200 

@9FDB6. �AF9AE<6ABEFP 3 1 CB7DG;K<> 6 89AP/ 1 CB7DG;K<> 6 K4E.  

!9CBED98EF69AAB G J9I4 �#� GEF4AB6?9A E<?BE B5N9@B@ 90 FBAA  8?S J9@9AF4. 

#DB<EIB8<F ;4>4K>4 J9@9AF4 6 E<?BE CA96@BFD4AECBDFB@.  

#KаEFB> B>DаE>< 

'K4EFB> B>D4E>< D4ECB?B:9A 6 BF89?PAB EFBSM9@ 4A74D9. !4 GK4EF>9 

BEGM9EF6?S9FES B>D4E>4 869D9=, 89F4?9= < @9F4??B>BAEFDG>J<=. #9D98 B>D4E>B= 89F4?< 

B59;:<D<64RFES < 7DGAFGRFES, 84?99 A4ABE<FES Q@4?P. �?S B>D4E>< CD<@9AS9FES 

7DGAFB6>4 �(-021,  Q@4?P #(-115,  D4EF6BD<F9?P G4=F-EC<D<F.  

"59;:<D<64A<9, 7DGAFB6>4 < B>D4E>4 <;89?<= BEGM9EF6?S9FES <; CG?P69D<;4FBD4 A4 

86GI D45BK<I @9EF4I (B8AB6D9@9AAB 6 D45BF9 2 D45. @9EF4).  

 

 9@BAFAB-@9IаA<K9><9 @аEF9DE><9  

$9@BAFAB-@9I4A<K9E><9 @4EF9DE><9 D4ECB?B:9AO 6 BF89?PAB@ 4A74D9, < 6>?RK4RF 

6 E95S:  

- GK4EFB> @9F4??B<;89?<=; 

- GK4EFB> C?BE><I >4D>4EB6. 

 

#KаEFB> @9Fа??B<;89?<= 

!4 GK4EF>9 GEF4AB6?9AB E?98GRM99 B5BDG8B64A<9: 

 - FB>4DAO= EF4AB>3 2 98. (B8AB6D9@9AAB 2 98.); 

- 69F<>4?PAB-HD9;9DAO= EF4AB> 3 1 98.; 

 - 7BD<;BAF4?PAB-HD9;9DAO= EF4AB> 3 1 98.; 

 - E69D?<?PAO= ?9AFBKABC<?PAO= EF4AB> 3 1 98.; 

 - D48<4?PAB-E69D?<?PAO= EF4AB> 3 1 98.; 

%F4A>< @9F4??BB5D454FO64RM<9 D45BF4RF >4> E CD<@9A9A<9@ E@4;BKAB-

BI?4:84RM9= :<8>BEF< (%"�), F4> < 59; A99. � >4K9EF69 %"� <ECB?P;G9FES Q@G?PEB?.  

%64DBKAO9 D45BFO CDB<;6B8SFES A4 6 CBEF4I (B8AB6D9@9AAB 6 98.)  @9FB8B@ 

CB?G46FB@4F<K9E>B= E64D>< CDB6B?B>B= %�08�2%. �B?<K9EF6B <;D4EIB8B64AAB= 

CDB6B?B>< 3 5322  >7/7B8. 

#KаEFB> C?BE><I >аD>аEB6 

!4 GK4EF>9 BEGM9EF6?SRFES  E64DBKAO9 D45BFO A4 4 CBEF4I (B8AB6D9@9AAB 4 98.) 

@9FB84@< Q?9>FDB8G7B6B= E64D><  E <ECB?P;B64A<9@ Q?9>FDB8B6 "�%-4 < '"!� 13/45.   
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#KаEFB> CD<7BFB6?9A<я EGI<I E@9E9= 

'K4EFB> D4ECB?B:9A 6 K4EF< 4A74D4. !4 GK4EF>9 CDB<EIB8<F CD<7BFB6?9A<9 EGI<I 

E@9E9=: JCE, LC4F?96>4 59?4S < E9D4S. 'K4EFB> CDB<;6B8<F 4800 F EGIB= CDB8G>J<< ;4 

E@9AG (8 K4EB6), 1209600 F/7B8. 

КаH9 

�4H9 D4ECB?B:9AB A4 C9D6B@ QF4:9 48@<A<EFD4F<6AB7B ;84A<S < ;4A<@49FES 

CD<7BFB6?9A<9@ 5?R8 8?S D45BFA<>B6 CD98CD<SF<S. � >4H9 B8<A ;4? D4EEK<F4AAO= A4 40 

CBE48BKAOI @9EF. %D98A9EGFBKAB9 >B?<K9EF6B CD<7BF46?<649@OI 5?R8 3 200 98. 

�BDSK<= J9I. "5BDG8B64A<9 7BDSK97B J9I4 <ECB?P;G9FES 8?S CD<7BFB6?9A<S 7BDSK<I 

< IB?B8AOI 5?R8, 8B6B8>< CB?GH45D<>4FB6 8B 7BFB6ABEF<. &9IAB?B7<K9E>B9 

B5BDG8B64A<9 6>?RK49F: 74;B64S   C?<F4 3 1 98., C4DB>BA69>FB@4F - 1 98., HD<FRDA<J4 3 1 

98.  

КBA8<F9DE><= J9I. � 84AAB@ J9I9 CDB<EIB8<F 6;69L<64A<9 EOCGK<I >B@CBA9AFB6: 

@G>4, E4I4D, EB?P, 4 F4> :9 6OC9K>4 5G?BK9> <; 8DB::96B7B F9EF4.   

�B9KA4S.  B=>4 EFB?B6B= < >GIBAAB= CBEG8O BEGM9EF6?S9FES 6 CBEG8B@B9KAB=  

@4L<A9  CBFBKAB7B F<C4 < 6 @B9KAB= 64AA9.  

КBF9?PAая 

�BF9?PA4S E?G:<F 8?S 6OD45BF>< F9C?4. �64D<=AB7B < D9;9D6AB7B FBC?<64 A9F. � 

>BF9?PAB= GEF4AB6?9AO 864 6B8B7D9=AOI >BF?4 FerroliGN2N 11  < FerroliGN2N 09. 

�B@<A4?PA4SF9C?BCDB<;6B8<F9?PABEFP  >BF?B6  EBEF46?S9F: 

- >BFё? № 1 @BMABEFP 198 >�F (0,17 �>4?/K); 

 - >BFё? №2 @BMABEFP 162 >�F (0,4  �>4?/K). 

(4>F<K9E>4SF9C?BCDB<;6B8<F9?PABEFP >BF?B6 EBEF46?S9F: 

- >BFё? № 1 @BMABEFP 198 >�F (0,17 �>4?/K); 

 - >BFё? №2 @BMABEFP 162 >�F (0,4  �>4?/K). 

�O@B6O9 74;O BF >BF?B6 BF6B8SFES 6 <A8<6<8G4?PAO9 FDG5O  6OEBFB= 13 @., 

8<4@9FDB@ 3 215 @@.  

�BF9?PA4S A4 CD<DB8AB@ 74;9 D45BF49F 6 EBBF69FEF6<< E D9:<@AO@< >4DF4@< 

D45BFO >BF?B6. 

�BFё? № 1 D45BF49F 8760 K/7B8.  4>E<@4?PAO= D4EIB8 FBC?<64 24,4 @3/K. �B8B6B= 

@4>E<@4?PAO=  D4EIB8 FBC?<64 3  213,744 FOE. @3/7B8. 

�BFё? № 2 D45BF49F 5000 K/7B8.  4>E<@4?PAO= D4EIB8 FBC?<64 18,9  @3/K. �B8B6B= 

@4>E<@4?PAO= D4EIB8 FBC?<64 3 94,5 FOE. @3/7B8. 

�<;9?P 79A9DаFBD 
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!4 G?<J9 GEF4AB6?9A 8<;9?P-79A9D4FBD ���"-250 ;4DG59:AB7B CDB<;6B8EF64 8?S 

6OD45BF>< Q?9>FDBQA9D7<<.  

 4>E<@4?PA4S  @BMABEFP 8<;9?P-79A9D4FBD4  250 >�F.  

1>EC?G4F4J<BAA4S @BMABEFP  - 200 >�F.  

�B8B6B= D4EIB8 FBC?<64 3 40 FBAA/7B8. "5N9@ FBC?<6AB7B 54>4 460 ?<FDB6. 

�D9@S D45BFO 8<;9?P-79A9D4FBD4 3 2000 K/7B8. 

#B86B; FBC?<64 BEGM9EF6?S9FES EC9J<4?PAO@< 46FB@B5<?S@< - J<EF9DA4@< 8?S 

C9D96B;>< A9HF9CDB8G>FB6, D45BF4RM<@< A4 8<;9?PAB@ FBC?<69 (B8<A FBC?<6B;4CD46M<> 

6 EGF>< (1 6 K4E), 7DG;BCB8N9@ABEFP 46FB@4L<A 45 FBAA, < B5BDG8B64AAO@< E<EF9@B= 

D9>GC9D4J<< C4DB6 59A;<A4. �4CD46>4 ��' FBC?<6B@ CDB<;6B8<FES FB?P>B CD< 

A9D45BF4RM9@ @BFBD9. 

%?<6 8<;9?PAB7B FBC?<64 <; 46FBJ<EF9DAO 6 54> ��' BEGM9EF6?S9FES K9D9; 

E?<6AB9 BF69DEF<9, @4>E<@4?PAO= B5N9@ E?<FB7B <; FBC?<6B;4CD46M<>4 FBC?<64 - 8 @3, 

6D9@S E?<64 3 2700 E9>.  

 

�6FBFDаAECBDF 

!4 54?4AE9 CD98CD<SF<S <@99FES E?98GRM<= 46FBFD4AECBDF: 
�аD>а 

а6FBFDаAECBDFа 

КB?-6B, 
LF 

�<8 

FBC?<6а 

�6FB59FBABA4EBE CIFA 1 �<;9?PAO= 
�6FB59FBABE@9E<F9?P A4 L4EE< �� �� 53229 1 �<;9?PAO= 

�D4A  ��-25.01� 1 �<;9?PAO= 
#B7DG;K<> JSB 4%) 1 �<;9?PAO= 

#B7DG;K<> HDBAF4?PAO= HYUNDAI 740-7 1 �<;9?PAO= 
�4;9?P �4?84= 331061 1 �<;9?PAO= 

�6FB>D4A �%-55713 A4 L4EE< �� �� 55111 1 �<;9?PAO= 
�� �� 65222-43 1 �<;9?PAO= 

1>E>464FBD HYUNDAI ROBEX 210LC-7 1 �<;9?PAO= 
�4FB> Bomag 151 1 �<;9?PAO= 

 

!4  F9DD<FBD<< CD98CD<SF<S BD74A<;B64A4 BF>DOF4S 46FBEFBSA>4, D4EEK<F4AA4S A4 

10 @4L<AB/@9EF.  

�ES 8BDB:A4S F9IA<>4 < 69EP 7DG;B6B= 46FBFD4AECBDF A4IB8SFES A4 B5N9>F4I 

EFDB<F9?PEF64. &9IA<K9E>B9 B5E?G:<64A<9 (&") < F9IA<K9E><I D9@BAF (&$) 

46FBFD4AECBDF4 BEGM9EF6?S9FES A4 F9DD<FBD<< B5E?G:<64RM<I BD74A<;4J<=. &" < &$  

46FBFD4AECBDF4 A4 F9DD<FBD<< CD98CD<SF<S A9 BEGM9EF6?S9FES. 

�4CD46>4 8<;9?PAOI 46FBCB7DG;K<>B6 BEGM9EF6?S9FES CB 8B7B6BDG B5E?G:<64A<S E 

CB@BMPR >4A<EFDO A4 F9DD<FBD<< CD98CD<SF<S. 

tel:65222-43
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�BEF46>4 @4F9D<4?B6 < 6O6B; CDB8G>J<< BEGM9EF6?S9FES EB5EF69AAO@ 

46FBFD4AECBDFB@ CD98CD<SF<S. #9D<B8<KABEFP 6N9;84-6O9;84 45 46FB@B5<?9= 6 89AP/ 6 

46FB@B5<?9= 6 K4E. 

�O6B; BFIB8B6 E F9DD<FBD<< CD98CD<SF<S CDB<;6B8<FES 8<;9?PAO@ 7DG;B6O@ 

46FB@B5<?9@ 7DG;BCB8N9@ABEFPR 8 FBAA. #9D<B8<KABEFP  6N9;84-6O9;84 6 8A96AB9 6D9@S 

EGFB>: 1 46FB@B5<?P 6 89AP/ 1 46FB@B5<?P 6 K4E. 

#DB9;8 46FBFD4AECBDF4, @GEBDB6B;4, FBC?<6B;4CD46M<>4, 4 F4>:9 46FBFD4AECBDF4 

CB CB86B;G CDB8G>FB6 8?S >4H9, CB F9DD<FBD<< CDB@C?BM48>< EF<?<;B64A >4> 6AGFD9AA<= 

CDB9;8 E @4>E<@4?PAB= CDBFS:ёAABEFPR 3 250 @9FDB6.  

 

"K<EF>4 6O5DBEB6 ;47DS;ASRM<I 69M9EF6 A4 CD98CD<SF<< A9 CDB<;6B8<FES.  

4.3. �A4?<; 6?<SA<S 6O5DBEB6 %"2 A4 <;@9A9A<9 >?<@4F4 BF C?BM48>< CD98CD<SF<S 

 

%B7?4EAB 84AAO@ (#D<?B:9A<9 1), CD98CD<SF<9 CDB<;6B8<F 59FBAAGR E@9EP 

B5N9@B@ 20 @3
 6 K4E.  

!4 D4EE@4FD<649@B@ B5N9>F9, 8<B>E<8 G7?9DB84 6O89?S9FES CD< D45BF9 

46FBFD4AECBDF4, 46FBCB7DG;K<>B6, CD< D45BF9 >BF9?PAB=, B5B7D964RM9= ;84A<S 

CD98CD<SF<S, BF 8<;9?P-79A9D4FBDAB= GEF4AB6><, CB84RM9= Q?9>FDBQA9D7<R. � F4> :9 

8<B>E<8 G7?9DB84 6O89?S9FES BF CDB<;6B8EF64 59FBAAB= E@9E<, F4> >4> 6 59FBA9 

EB89D:<FES J9@9AF, >BFBDO=, 6 E6BR BK9D98P, S6?S9FES <EFBKA<>B@ 5B?PLB7B >B?<K9EF64 

8<B>E<84 G7?9DB84. 

%>B?P>B CO2 6 59FBA9? 

• �9FBA <ECB?P;G9F B>B?B 7% < 15% J9@9AF4 CB 69EG 6 ;46<E<@BEF< BF FD95B64A<= > 

CDB<;6B8<F9?PABEF< 8?S 59FBA4. %D98A99 >B?<K9EF6B J9@9AF4 EBEF46?S9F B>B?B 250 >7/@3. 

"8<A >G5<K9E><= @9FD (M3) 59FBA4 69E<F CD<5?<;<F9?PAB 2400 >7. � D9;G?PF4F9 CD<@9DAB 

BF 100 8B 300 >7 CO2 6BC?BM9AB A4 >4:8O= >G5<K9E><= @9FD 59FBA4, CDB<;6B8<@O= <?< 

CD<5?<;<F9?PAB BF 5% 8B 13% BF 69E4 CDB<;6B8AB7B 59FBA4, 6 ;46<E<@BEF< BF 

>BAEFDG>J<< E@9E<.  

• �A4K<F9?PA4S K4EFP CO2, CDB<;6B8<@B7B 6B 6D9@S CDB<;6B8EF64 J9@9AF4, 

D945EBD5<DG9FES 6 59FBA 6 F9K9A<9 :<;A9AAB7B J<>?4 CDB8G>F4 CBED98EF6B@ CDBJ9EE4, 

A4;O649@B7B >4D5BA<;4J<9=. "8AB <EE?98B64A<9 BJ9A<649F, KFB BF 33% 8B 57% CO2, 

<;?GK49@B7B <; >4?PJ<A<DB64A<S, 5G89F D945EBD5<DB64FP ;4 EK9F >4D5BA<;4J<< 59FBAAOI 

CB69DIABEF9= 6 F9K9A<9 100-?9FA97B :<;A9AAB7B J<>?4. (�9FBAAO= <AHBD@4J<BAAO= 

5R??9F9AP CO2, �RAP 2008) 
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%B7?4EAB @<DB6O@ 84AAO@ (OECD, Dr. Chris Bataille Associate Researcher, IDDRI & 

Adjunct Professor, Simon Fraser University, 2019), 6 EB6B>GCABEF< 6O5DBEO CO2 BF 59FBAAB= 

CDB@OL?9AABEF< EBEF46?SRF B>B?B 2,3 @?A FBAA. 

#D< CDB<;6B8EF69 < <ECB?P;B64A<< B5OKAB7B CBDF?4A8J9@9AF4, <ECB?P;G9@B7B 6 

59FBA9, B5D4;G9FES 0,81 FBAAO CO2 A4 1 FBAAG J9@9AF4. �O5DBEO CO2 CD< CDB<;6B8EF69 

59FBA4 CDS@B CDBCBDJ<BA4?PAO EB89D:4A<R J9@9AF4 (Wikipedia). 

    %K<F49FES, KFB A4 59FBA A4 6E9I QF4C4I CDB<;6B8EF64 CD<IB8<FES 4-8% @<DB6B7B 

6O5DBEB6 CO2. %D98< @4F9D<4?B6 FB?P>B G7B?P, A9HFP < 74; S6?SRFES 5B?PL<@ 

<EFBKA<>B@ C4DA<>B6OI 74;B6. #B?B6<A4 6O5DBEB6 CO2 <; 59FBA4 B5D4;G9FES CD< 

CDB<;6B8EF69 >?<A>9D4, A4<5B?99 QA9D7B9@>B= K4EF< CDBJ9EE4 CDB<;6B8EF64 J9@9AF4 

(Jonathan Watts, 2020). 

#O?P A9BD74A<K9E>4S, EB89D:4M4S 86GB><EP >D9@A<S, 6 %: - 70-20 (#O?P J9@9AF4). 

)<@<K9E><= EBEF46 J9@9AFAB= CO?< ;46<E<F BF I<@<K9E>B7B EBEF464 >?<A>9D4, 4 F4>:9 

8B546B> (L?4>4 8B@9AAB7B, Q?9>FDBF9D@BHBEHBDAB7B, 4>F<6AOI @<A9D4?PAOI 8B546B> < 

F.C.) (Dan Babor, Diana Plian And Loredana Judele, 2009). 

�<B>E<8 G7?9DB84 S6?S9FES 74;BB5D4;AO@ CDB8G>FB@ E:<74A<S <E>BC49@B7B 

FBC?<64, F4>B7B >4> 74; < 8<;9?PAB9 FBC?<6B. 1FBF 74; ;489D:<649FES 6 A4L9= 4F@BEH9D9, 

EB;8464S <C4DA<>B6O= QHH9>F=, >BFBDO= A47D9649F �9@?R 6 F9K9A<9 8?<F9?PAB7B C9D<B84 

6D9@9A< (eSUB construction software, 2017). 

 

$4EK9F 6O5DBEB6 %"2 

#B <A69AF4D<;4J<< 6O5DBEB6 CD98CD<SF<S, A4@< 5O? D4EEK<F4A B5N9@ 6O5DBEB6 

C4DA<>B6OI 74;B6 6 Q>6<64?9AF9 FBAAO 86GB><E< G7?9DB84.   

%B7?4EAB @9FB8<>9 (#D<>4; №371 BF 27 @4S 2022 7.), BCD989?9A<9 6O5DBEB6 

C4DA<>B6OI 74;B6 BF EF4J<BA4DAB7B E:<74A<S FBC?<64, 6B;A<>4RM<9 6 D9;G?PF4F9 

E:<74A<S 6E9I 6<8B6 74;BB5D4;AB7B, :<8>B7B < F69D8B7B FBC?<64 6 >BF9?PAOI 47D974F4I, 

FGD5<A4I, C9K4I, <AE<A9D4FBD4I < 8DG7<I F9C?BF9IA<K9E><I 47D974F4I, BEGM9EF6?S9@B7B E 

J9?PR 6OD45BF>< F9C?B6B= </<?< Q?9>FD<K9E>B= QA9D7<< 8?S EB5EF69AAOI AG:8 

BD74A<;4J<= <?< BFCGE>4 CBFD95<F9?S@, 4 F4>:9 8?S BEGM9EF6?9A<S <AOI 

F9IAB?B7<K9E><I BC9D4J<= (#D<>4; №371 BF 27 @4S 2022 7.). 

�B?<K9EF69AAB9 BCD989?9A<9 6O5DBEB6 CO2 BF EF4J<BA4DAB7B E:<74A<S FBC?<64 

6OCB?AS9FES D4EK9FAO@ @9FB8B@ CB BF89?PAO@ <EFBKA<>4@, 7DGCC4@ <EFBKA<>B6 <?< 

BD74A<;4J<< 6 J9?B@ CB HBD@G?9 

 



      

 

45 

 

789: 

Eco2  - 6O5DBEO CO2 BF EF4J<BA4DAB7B E:<74A<S FBC?<64 ;4 C9D<B8 y, F CO2; 

FCj,y - D4EIB8 FBC?<64 j ;4 C9D<B8 y, FOE. @3, F, F G.F. <?< &�:; 

EFCO2,j,y - >BQHH<J<9AF 6O5DBEB6 CO2 BF E:<74A<S FBC?<64 j ;4 C9D<B8 y, F CO2/98.; 

(CD<A<@49FES CB F45?<J9 2, EB7?4EAB  9FB8<><) 

OFj,y - >BQHH<J<9AF B><E?9A<S FBC?<64 j, 8B?S; (D469A 1 8?S 6E9I 6<8B6 

74;BB5D4;AB7B < :<8>B7B FBC?<64, 6 EBBF69FEF6<< E CGA>FB@ 1.7  9FB8<><) 

j - 6<8 FBC?<64, <ECB?P;G9@B7B 8?S E:<74A<S; 

n - >B?<K9EF6B 6<8B6 FBC?<64, <ECB?P;G9@OI ;4 C9D<B8 y. 

 

789: 

FCj,y - D4EIB8 FBC?<64 j 6 QA9D79F<K9E>B@ Q>6<64?9AF9 ;4 C9D<B8 y, F G.F.;  

FC j̀,y - D4EIB8 FBC?<64 j 6 A4FGD4?PAB@ 6OD4:9A<< ;4 C9D<B8 y, F <?< FOE. @3
; 

kj,y - >BQHH<J<9AF C9D96B84 6 FBAAO GE?B6AB7B FBC?<64, F G.F./F, F G.F./FOE. @3 

(CD<A<@49FES CB F45?<J9 3, EB7?4EAB  9FB8<><). 

&45?<J4 №3 

КBQHH<J<9AFO C9D96B84 D4EIB84 FBC?<64 6 QA9D79F<K9E><9 98<A<JO, 

>BQHH<J<9AFO 6O5DBEB6 %�2 < EB89D:4A<9 G7?9DB84 CB 6<84@ FBC?<64 

�<8O FBC?<64 

КBQHH<J<9AFO C9D96B84 6 FBAAO GE?B6AB7B 

FBC?<64 < QA9D79F<K9E><9 98<A<JO (kj,y) 

КBQHH<J<9AFO 6O5DBEB6 

(EFCO2,j,y) 

Е8<A<J4 <;@9D9A<S F G.F./F (FOE. @3
) F CO2/F G.F. 

�4; 7BDRK<= CD<DB8AO= 

(9EF9EF69AAO=) 
FOE. @3 1,129 1,59 

&BC?<6B 8<;9?PAB9 FBAA4 1,450 2,17 

 

#D98CD<SF<9 """ «#?9@;46B8 «�G7DO» Q>EC?G4F<DG9F EB5EF69AAGR >BF9?PAGR 

8?S B5B7D964 CDB<;6B8EF69AAOI < 48@<A<EFD4F<6AOI ;84A<=. �BF9?PA4S D45BF49F A4 

CD<DB8AB@ 74;9 E D4EIB8B@ FBC?<64 308,244 FOE. @3 
 6 7B8. �4?99 6 F45?<J9 №4 

CD98EF46?9A D4EK9F %"2 BF >BF9?PAB= EB7?4EAB @9FB8<>9 (#D<>4; №371 BF 27 @4S 2022 7.). 

&45?<J4 №4 

$4EK9F %"2 (�BF9?PA4S) 
�<8 <ECB?P;G9@B7B FBC?<64: �4; 7BDRK<= CD<DB8AO= (9EF9EF69AAO=) 

$4EIB8 FBC?<64: 308,244 FOE. @3
 

k 1,129 F G.F./F 
Fcjy 348,007 F G.F. 
EF 1,59 F CO2/F G.F 
OF 1 8B?S 

'

j,y j,y j,yFC FC k 
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Eco2 553,33 FBAA 

 

&4> :9 A4 54?4AE9 D4EE@4FD<649@B7B CD98CD<SF<S <@99FES 8<;9?P-79A9D4FBDA4S 

GEF4AB6>4 8?S CB84K< Q?9>FD<K9E>B= QA9D7<<. 'EF4AB6>4 D45BF49F A4 8<;9?PAB@ FBC?<69 E 

D4EIB8B@ 40 FBAA 6 7B8. �4?99 6 F45?<J9 №5 CD98EF46?9A D4EK9F %"2 BF 8<;9?P-

79A9D4FBDAB= GEF4AB6>< EB7?4EAB @9FB8<>9 (#D<>4; №371 BF 27 @4S 2022 7.). 

&45?<J4 №5 

$4EK9F %"2 (�<;9?P-79A9D4FBDA4S GEF4AB6>4) 
�<8 <ECB?P;G9@B7B FBC?<64: &BC?<6B 8<;9?PAB9 

$4EIB8 FBC?<64: 40 FBAA 

k 1,45 F G.F./F 
Fcjy 58 F G.F. 
EF 2,17 F CO2/F G.F 
OF 1 8B?S 
Eco2 125,9 FBAA 

 

�E97B BF EF4J<BA4DAOI <EFBKA<>B6 E:<74A<S FBC?<64 6O5D4EO649FES 679,23 FBAA 6 

7B8 %"2. 

�4?99 BJ9A<@ 6O5DBEO %"2 BF C9D986<:AOI <EFBKA<>B6 6O5DBEB6 

(46FBFD4AECBDF4).  

�6FB@B5<?PAO= FD4AECBDF CDB<;6B8<F ;A4K<F9?PAB9 >B?<K9EF6B 6O5DBEB6 

C4DA<>B6OI 74;B6, F4><I, >4> 8<B>E<8 G7?9DB84 (CO2), @9F4A (CH4) < ;4><EP 4;BF4 (N2O). 

#B @9FB8B?B7<<  �1�� 46FB@B5<?PAO= FD4AECBDF, >4> B8<A <; <EFBKA<>B6 Q@<EE<= 

C4DA<>B6OI 74;B6, 6IB8<F 6 @B8G?P «1A9D79F<K9E>4S 89SF9?PABEFP», F4> >4> 6O5DBEO 

C4DA<>B6OI 74;B6 BF 46FBFD4AECBDF4 E6S;4AO EB E:<74A<9@ FBC?<64. #D< BJ9A>9 6O5DBEB6 

C4DA<>B6OI 74;B6 @B:AB <ECB?P;B64FP A4J<BA4?PAO9 H4>FBDO Q@<EE<= <?< H4>FBDO 

Q@<EE<= C4DA<>B6OI 74;B6 CB G@B?K4A<R, CD98?B:9AAO9 6 %CD46BKAB@ DG>B6B8EF69 

 �1�� (%$" QA9D7B4G8<FBDB6). 

$4EK9FO 6O5DBEB6 BF FD4AECBDFAOI ED98EF6 BEAB64AO A4 84AAOI B5 B5M9@ 

CBFD95?9A<< FBC?<64. '89?PA4S F9C?BF4 E7BD4A<S < >BQHH<J<9AFO 6O5DBEB6 8?S >4:8B7B 

F<C4 FBC?<64 5O?< K4EF<KAB D4EEK<F4AO E GK9FB@ EC9J<H<>< <ECB?P;G9@B7B FBC?<64  

(%$" QA9D7B4G8<FBDB6). 

 9FB8<>4 D4EK9F4 6O5DBEB6 BF E:<74A<S FBC?<64 BF 46FB@B5<?PAB7B FD4AECBDF4 

CB8D4;89?S9FES A4 869 K4EF<: BJ9A>4 Q@<EE<= 86GB><E< G7?9DB84 < BJ9A>4 Q@<EE<= 8DG7<I 

74;B6. "J9A>4 6O5DBEB6 CO2 ?GKL9 6E97B D4EEK<FO649FES A4 BEAB69 >B?<K9EF64 < F<C4 

E7BD49@B7B FBC?<64 < EB89D:4A<S G7?9DB84 6 A9@. �B?<K9EF6B B><E?9AAB7B G7?9DB84 
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CD4>F<K9E>< A9 64DP<DG9F 6 ;46<E<@BEF< BF CD<@9AS9@B= F9IAB?B7<< E:<74A<S FBC?<64. 

"J9A>4 6O5DBEB6 8DG7<I 74;B6 E C4DA<>B6O@ QHH9>FB@ 5B?99 E?B:A4, F4> >4> ;46<E<F BF 

F<C4 46FB@B5<?S, FBC?<64, I4D4>F9D<EF<> Q>EC?G4F4J<< FD4AECBDFAB7B ED98EF64, F<C4 

F9IAB?B7<< >BAFDB?S ;4 6OI?BCAO@< 74;4@< (%$" QA9D7B4G8<FBDB6). 

%B7?4EAB @9FB8<>9 (%$" QA9D7B4G8<FBDB6), D4EK9F 6O5DBEB6 8<B>E<84 G7?9DB84 BF 

E:<74A<S FBC?<64 6 86<74F9?SI 6AGFD9AA97B E7BD4A<S D9>B@9A8G9FES CDB6B8<FP A4 BEAB69 

GK9F4 6<8B6 FBC?<64 < F<CB6 86<74F9?S. �O5DBEO G7?9><E?B7B 74;4 CB QFB@G @9FB8G 

BJ9A<64RFES E?98GRM<@ B5D4;B@. %A4K4?4 BJ9A<649FES CBFD95?9A<9 >4:8B7B 6<84 

FBC?<64 CB F<C4@ FD4AECBDF4 (?97>B6B=, 7DG;B6B=, 46FB5GEO, EC9J@4L<AO). �4F9@ 

BJ9A<64RFES B5M<9 6O5DBEO %O2 CGF9@ G@AB:9A<S >B?<K9EF64 CBFD95?9AAB7B FBC?<64 A4 

H4>FBD 6O5DBEO 8?S >4:8B7B F<C4 FBC?<64 < F<C4 FD4AECBDF4 CB HBD@G?9:  

� = � I К1 I "�� I К2 I 44/12 

�89: 

Е - 7B8B6B= 6O5DBE %"2 6 69EB6OI 98<A<J4I (FBAA/7B8); 

� - H4>F<K9E>B9 CBFD95?9A<9 6<84 FBC?<64 ;4 7B8 (FBAA/7B8);  

К1 - >BQHH<J<9AF B><E?9A<S G7?9DB84 6 FBC?<69 (CB>4;O649F 8B?R E7BD96L97B 

G7?9DB84), F45?<J4 №5 EB7?4EAB  9FB8<><; 

&�� - F9C?BF6BDAB9 A9FFB-;A4K9A<9 (�:/FBAA), F45?<J4 №5 EB7?4EAB  9FB8<><; 

К2 - >BQHH<J<9AF 6O5DBEB6 G7?9DB84 (FBAA %/�:), F45?<J4 №5 EB7?4EAB  9FB8<><; 

44/12 3 >BQHH<J<9AF 8?S C9D9EK9F4 6O5DBEB6 G7?9DB84 % 6 86GB><EP G7?9DB84 %"2. 

�?S BJ9A>< 6O5DBEB6 8<B>E<84 G7?9DB84 BF 46FBFD4AECBDFAB7B E9>FBD4 8?S 

<ECB?P;G9@OI 6<8B6 FBC?<64 (59A;<A, 8<;9?PAB9 FBC?<6B, E:<:9AAO= A9HFSAB= 74;, 

E:4FO= CD<DB8AO= 74;) 5O?< D4EEK<F4AO D97<BA4?PAO9 >BQHH<J<9AFO C9D9EK9F4 

EB::9AAB7B FBC?<64 6 6O5DBEO %�2 (F9C?BF6BDAO9 A9FFB-;A4K9A<S, >BQHH<J<9AFO 

6O5DBEO G7?9DB84, HD4>J<S B><E?9AAB7B G7?9DB84).  

&45?<J4 №6 

КBQHH<J<9AFO 8?S C9D9EK9F4 EB::9AAB7B FBC?<64 6 6O5DBEO %�2 8?S 

46FBFD4AECBDF4 

�<8O FBC?<64 

&9C?BF6BDAB9 
A9FFB-;A4K9A<9 
A<;L99, 

&!� &�:/FOE.FBAA 

�BQHH<J<9AF 
6O5DBEB6 G7?9DB84, 
�2, F%/&�: 

(D4>J<S 
B><E?9AAB7B 
G7?9DB84, �1 

�9A;<A 44,21 19,13 0,995 

�<;9?PAB9 FBC?<6B 43,02 19,98 0,995 

%!� 47,17 17,91 0,99 

#D<DB8AO= 74; 34,78 15,04 0,995 
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�4?99 CD<6989A D4EK9F %"2 BF 46FB@B5<?PAB7B FD4AECBDF4, D45BF4RM97B A4 

CD98CD<SF<<. 

%B7?4EAB  D4ECBDS:9A<R  <AFD4AE4 $BEE<< BF 14.03.2008 N � -23-D (D98. BF 

30.09.2021) "" 66989A<< 6 89=EF6<9 @9FB8<K9E><I D9>B@9A84J<= "!BD@O D4EIB84 FBC?<6 

< E@4;BKAOI @4F9D<4?B6 A4 46FB@B5<?PAB@ FD4AECBDF9", A4@< BCD989?9AO ABD@O D4EIB84 

FBC?<64 8?S FD4AECBDF4. 

&45?<J4 №7 

�аD>а 

а6FBFDаAECBDFа 

КB?-6B, 
LF 

�<8 

FBC?<6а 

�BD@а 
DаEIB8а 
FBC?<6а 
Aа 100 >@ 
(?<FD) 

�BD@а 
DаEIB8а 
FBC?<6а 
Aа 100 >@ 
(FBAA) 

�BD@а 
DаEIB8а 
FBC?<6а 
Aа 1000 >@ 
(?<FD) 

�BD@а 
DаEIB8а 
FBC?<6а 
Aа 1000 >@ 
(FBAA) 

�6FB59FBABA4EBE CIFA 1 �<;9?PAO= 15 0,0126 150 0,126 

�6FB59FBABE@9E<F9?P A4 
L4EE< �� �� 53229 

1 �<;9?PAO= 30 0,0252 300 0,252 

�D4A  ��-25.01� 1 �<;9?PAO= 33  0,0277 330 0,277 

#B7DG;K<> JSB 4%) 1 �<;9?PAO= 40  0,0336 400 0,336 

#B7DG;K<> 
HDBAF4?PAO= HYUNDAI 

740-7 

1 �<;9?PAO= 40  0,0336 400 0,336 

�4;9?P �4?84= 331061 1 �<;9?PAO= 12,5 0,0105 125 0,105 

�6FB>D4A �%-55713 A4 
L4EE< �� �� 55111 

1 �<;9?PAO= 55,8 0,0469 558 0,469 

�� �� 65222-43 1 �<;9?PAO= 36 0,0302 360 0,302 

1>E>464FBD HYUNDAI 

ROBEX 210LC-7 
1 �<;9?PAO= 30 0,0252 300 0,252 

�4FB> Bomag 151 1 �<;9?PAO= 12,5 0,0105 125 0,105 

 

�G89@ EK<F4FP, KFB CDB597 46FB@B5<?9= EBEF46?S9F CB 1000 >@ 6 7B8. #?BFABEFP 

8<;9?PAB7B FBC?<64 0,84 F/@3
. 

� = 2,56 I 0,995 I 43,02 I 19,98  I 44/12 = 8027,8 FBAA 6 7B8 !�2 

�E?< GK9EFP KFB, 6O5DBEO CO2 CD< CDB<;6B8EF69 59FBA4 CDS@B CDBCBDJ<BA4?PAO 

EB89D:4A<R J9@9AF4, <ECB?P;G9@B7B 6 59FBAAB= E@9E< < CD< <;7BFB6?9A<< >4:8B= FBAAO 

J9@9AF4 6O89?S9FES 900 >7 CO2, KFB EBEF46?S9F 88% 6O5DBEB6, E6S;4AAOI EB ED98A9= 

59FBAAB= E@9EPR (Mahasenan Natesan; Steve Smith, 2003), @B:AB E89?4FP 6O6B8, KFB CD< 

8B546?9A<< 7 000 F/7B8 J9@9AF4 6 59FBAAGR E@9EP, EB7?4EAB 84AAO@ (#D<?B:9A<9 1), 

CD98CD<SF<9 """ «#?9@;46B8 «�G7DO» CD< CDB<;6B8EF69 59FBAAB= E@9E< 6O5D4EO649F 6 

300 (7 000F * 900>7) FBAA 6O5DBEB6 %"2. 

&4><@ B5D4;B@, EB7?4EAB A4L<@ D4EK9F4@, CD< D45BF9 CD98CD<SF<S """ 

«#?9@;46B8 «�G7DO» 6O89?S9FES 15 007,03 FBAA 6 7B8 86GB><E< G7?9DB84 (%"2). 

%B7?4EAB C. 1, #BEF4AB6?9A<S #D46<F9?PEF64 $( BF 14.03.2022 N 355 "" >D<F9D<SI 

BFA9E9A<S RD<8<K9E><I ?<J < <A8<6<8G4?PAOI CD98CD<A<@4F9?9= > D97G?<DG9@O@ 

tel:65222-43
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BD74A<;4J<S@", RD<8<K9E><9 ?<J4 < <A8<6<8G4?PAO9 CD98CD<A<@4F9?< BFABESFES > 

D97G?<DG9@O@ BD74A<;4J<S@ 6 E?GK49, 9E?< <I IB;S=EF69AA4S < <A4S 89SF9?PABEFP  

EBCDB6B:849FES 6O5DBE4@< C4DA<>B6OI 74;B6, @4EE4 >BFBDOI Q>6<64?9AFA4 150 < 5B?99 

FOE. FBAA G7?9><E?B7B 74;4 6 7B8. 

&4><@ B5D4;B@, CD98CD<SF<9 """ «#?9@;46B8 «�G7DO» A9 BFABE<FES > 

D97G?<DG9@O@ BD74A<;4J<S@. !B F9@ A9 @9A99 6ABE<F 6>?48 6 B5MGR >4DF<AG 6O5DBEB6 

%"2. 
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5. %!���!�� �/�$"%"� %"2 � %&$"�&��0!"� 

#$" /(��!!"%&� 

5.1.   9DBCD<SF<S CB EA<:9A<R 6O5DBEB6 8<B>E<84 G7?9DB84 

 

%9=K4E 6 @<D9 5B?PLB9 6A<@4A<9 G89?S9FES 5BDP59 E 7?B54?PAO@ CBF9C?9A<9@, 

6O;64AAO@ 4AFDBCB79AAO@< 6O5DBE4@< C4DA<>B6OI 74;B6. � J9?SI 5BDP5O E <;@9A9A<9@ 

>?<@4F4 < 97B A974F<6AO@< CBE?98EF6<S@< 197 EFD4A CD<AS?< #4D<:E>B9 EB7?4L9A<9 6 

2015 7B8G. 1FB EB7?4L9A<9, 6EFGC<6L99 6 E<?G @9A99 K9@ K9D9; 7B8, A4CD46?9AB A4 

EGM9EF69AAB9 EB>D4M9A<9 7?B54?PAOI 6O5DBEB6 C4DA<>B6OI 74;B6 < B7D4A<K9A<9 

CB6OL9A<S 7?B54?PAB= F9@C9D4FGDO 6 QFB@ EFB?9F<< 8B 2 7D48GEB6 *9?PE<S. � 2016 7B8G 

$BEE<=E>4S (989D4J<S CB8C<E4?4 #4D<:E>B9 EB7?4L9A<9, 6 EBBF69FEF6<< E >BFBDO@ 6;S?4 

A4 E95S B5S;4F9?PEF64 CB EA<:9A<R 6O5DBEB6 6 4F@BEH9DG C4DA<>B6OI 74;B6 

(«1A9D79F<>4 < CDB@OL?9AABEFP $BEE<<», 2021). 

#BDF?4A8J9@9AF S6?S9FES B5S;4F9?PAO@ EODP96O@ @4F9D<4?B@ 59FBA4 < F4>:9 

BEAB6AO@ EFDB<F9?PAO@ @4F9D<4?B@ 6 @<DB6B@ @4ELF459. � EB:4?9A<R, CD< 

CDB<;6B8EF69 CBDF?4A8J9@9AF4 6O5D4EO649FES %"2, CD<6B8S CD<@9DAB > 5 % F9>GM<@ 

7?B54?PAO@, EB;84AAO@< DG>4@< K9?B69>4, 6O5DBE4@ 74;4. � J9@9AFAB= CDB@OL?9AABEF<, 

%"2 B5D4;G9FES CD< E:<74A<< FBC?<64, 4 F4>:9 6 CDBJ9EE9 >4?PJ<A4J<< <;69EFAS>4 6 

B5:<7B6B@ 47D974F9 (%GI4AB64 �.�., �9D4E<@B64 �.%., 2015).  

#B @A9A<R 46FBDB6 EF4FP< (%GI4AB64 �.�., �9D4E<@B64 �.%., 2015), E?98GRM<9 

H4>FBDO @B7GF G@9APL<FP 6O5DBEO %"2:  

1. �B6OL9A<9 F9D@<K9E>B= < Q?9>FD<K9E>B= QHH9>F<6ABEF< D45BFO B5:<7B6B= 

C9K<.  

#B6OL9A<9 F9D@<K9E>B= < Q?9>FD<K9E>B= QHH9>F<6ABEF< ;4>?RK49FES 6B 

6A98D9A<< E4@OI EB6D9@9AAOI F9IAB?B7<< A4 AB6OI J9@9AFAOI ;46B84I < 6 

@B89DA<;4J<< B5BDG8B64A<S, 6 FB@ E?GK49, 9E?< QFB Q>BAB@<K9E>< J9?9EBB5D4;AB.  

2. �ECB?P;B64A<9 4?PF9DA4F<6AOI <EFBKA<>B6 FBC?<64.  

�ECB?P;B64A<9 4?PF9DA4F<6AOI <EFBKA<>B6 FBC?<64 CB6?9KёF ;4 EB5B= 

CBEF9C9AAGR ;4@9AG FD48<J<BAAOI 6<8B6 FBC?<64. %@9L4AAB9 FBC?<6B @B:9F EA<;<FP 

G7?97BDB8Bё@>BEFP A4 20-25 %, CB ED46A9A<R E K<EFO@ G7?9@.  

3. '@9APL9A<9 8B?< >?<A>9D4 6 EBEF469 J9@9AFB6.   

�?<A>9D 3 QFB BEAB6AB= >B@CBA9AF 3 CB?GH45D<>4F CD< CDB<;6B8EF69 5B?PL<AEF64 

D4;AB6<8ABEF9= J9@9AF4. !4 E97B8ASLA<= 89AP ;4@9AG >?<A>9D4 <ECB?P;GRF 6 5B?PLB@ 

B5Nё@9.  <A9D4?PAO9 >B@CBA9AFO, F4><9 >4> @B?BFO= 7D4AG?<DB64AAO= 8B@9AAO= L?4>, 

;B?4-GABE < CD<DB8AO9 6G?>4A<K9E><9 @4F9D<4?O, F4>:9 B5?484RF 7<8D46?<K9E>B= 
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4>F<6ABEFPR, CBQFB@G <I @B:AB 66B8<FP 6 EBEF46 J9@9AF4, G@9APL4S 8B?R >?<A>9D4 6 

B5M9@ B5N9@9. 

4. '?46?<64A<9 < ID4A9A<9 %�2 6 CDBJ9EE9 CDB<;6B8EF64 CBDF?4A8J9@9AF4.  

'?46?<64A<9 < ID4A9A<9 %"2 3 QFB AB64S < C9DEC9>F<6A4S F9IAB?B7<S, CB>4 9Mё A9 

6A98D9AA4S 6 CDB@OL?9AAB@ @4ELF459 6 CDB<;6B8EF69 J9@9AF4, AB <@9RM4S 5B?PLB= 

CBF9AJ<4?. '7?9><E?O= 74; G?46?<649FES ED4;G CBE?9 97B 6O5DBE4, E:<@49FES 6 :<8>BEFP 

< ;4F9@ FD4AECBDF<DG9FES CB FDG5BCDB6B8G 6 CB8;9@AB9 ID4A<?<M9 CDS@B A4 @9EF9 

CDB<;6B8EF64 J9@9AF4. 

&4> :9 > @9DBCD<SF<S@ CB EA<:9A<R 6O5DBEB6 @B:AB BFA9EF<  (�D<J96<K �. �., 

�B>BD<A �. "., 2?><A  . �., 2005): 

1. CD98?B:9A<S A4 DOA>9 AB6OI 4?PF9DA4F<6AOI 6<8B6 QA9D7<<, 6>?RK4S 

EB?A9KAGR, 6B8BDB8AGR < 69FDB6GR QA9D7<R; 

2. D4;D45BF>4 < 6A98D9A<9 E<EF9@O GF<?<;4J<< F9C?B6OI BFIB8B6 (FB 9EFP CB6FBDAB 

<ECB?P;G9F BEF4FBKAB9 F9C?B < A9 CB;6B?S9F 9@G 7D9FP 4F@BEH9DG) ; 

3. D4;D45BF>4 DG>B6B8EF64 CB <ECB?P;B64A<R QA9D7<< 6 A9CDB<;6B8<F9?PAO9 

C9D<B8O (6OIB8AO9 < CD4;8A<KAO9 8A<, C9D9E@9A>< < F. 8.); 

4. D4EK9F <?< <;@9D9A<9 6O5DBEB6 C4DA<>B6OI 74;B6 BF 89SF9?PABEF< >B@C4A<<. 

�B?7B69KABEFP ;84A<= < EBBDG:9A<= S6?S9FES A9@4?B64:AO@ H4>FBDB@ EA<:9A<S 

Q@<EE<< C4DA<>B6OI 74;B6. $9@BAF < 6BEEF4AB6?9A<9 ;84A<= FD95G9F ;A4K<F9?PAB7B 

D4EIB84 J9@9AF4, ><DC<K4 < 8DG7<I EFDB<F9?PAOI @4F9D<4?B6 CD< CDB<;6B8EF69 >BFBDOI 

;4FD4K<649FES ;A4K<F9?PAB9 >B?<K9EF6B QA9D7<<, CB?GK49@B= CD< E:<74A<< CD<DB8AB7B 

FBC?<64, KFB CD<6B8<F > 6O5DBE4@ C4DA<>B6OI 74;B6. #DB<;6B8EF6B EFDB<F9?PAOI  

@4F9D<4?B6 S6?S9FES B8AB= <; A4<5B?99 QA9D7B9@><I BFD4E?9= CDB@OL?9AABEF< 

(�9?84>B6, �. 2., 2020). 

% 30 89>45DS 2021 7B84 6EFGC<? 6 E<?G (989D4?PAO= ;4>BA «"5 B7D4A<K9A<< 

6O5DBEB6 C4DA<>B6OI 74;B6», >BFBDO= CD98CB?4749F B5S;4F9?PAO= BFKёF ;47DS;A<F9?9= 

6B;8GI4 B CDB<;6B8EF69AAOI 6O5DBE4I. 

�?S EA<:9A<S 6O5DBEB6 %"2 6 2016 7B8G 5O? ;4CGM9A CDB9>F Carbon XPrize. "A 

CD98?4749F >DGCAO= 89A9:AO= CD<; F9@ >B@4A84@, >BFBDO9 CD98?B:4F A4<?GKL<= ECBEB5 

CB?9;AB7B <ECB?P;B64A<S G7?9><E?B7B 74;4, >BFBDO= 6O5D4EO64RF Q?9>FDBEF4AJ<<. �<LP 

6 2021 7B8G 5O?< 6O5D4AO 864 CB598<F9?S, >BFBDO9 CD98?474RF D9L9A<S CB BCF<@<;4J<< 

CDB<;6B8EF64 59FBA4 ("?P74  GD4S, 2021). 

 "8A4 <; CB598<6L<I F9IAB?B7<= (>4A48E><= EF4DF4C CarbonCure Technologies) 

;4>?RK49FES 6 ;4I64F9 BCD989?ёAAB7B >B?<K9EF64 6O5DBEB6 CO2 Q?9>FDBEF4AJ<< < 
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8B546?9A<< 97B 6 E<EF9@G D979A9D4J<< 59FBAAB7B ;46B84. &4@ G7?9><E?O= 74; 6EFGC49F 6 

D94>J<R E <BA4@< >4?PJ<S 6 J9@9AF9, B5D4;GS @<A9D4?PAO9 A4ABK4EF<JO, >BFBDO9 CD< 

8B546?9A<< 6 59FBAAGR E@9EP G69?<K<64RF 9ё CDBKABEFP 8B 10%. !9B5IB8<@O9 8?S QFB7B 

<;@9A9A<S @B:AB 6A9EF< 6E97B ;4 B8AB CBE9M9A<9 ;46B84. �?S QFB7B AG:AB ?<LP 6A98D<FP 

>?4C4AAGR GEF4AB6>G, >BFBD4S 5G89F "E>4D@?<64FP" 59FBAAB= E@9E< AG:AB9 >B?<K9EF6B 

G7?9><E?B7B 74;4 <; 54??BA4 6B 6D9@S ;4@9L<64A<S ("?P74  GD4S, 2021). 

1F4 F9IAB?B7<S CB;6B?<F CDB<;6B8<FP 59FBA E @9APL<@< ;4FD4F4@< 6B8O, EB>D4F<F 

F6ёD8O9 BFIB8O CDB<;6B8EF64, <, KFB E4@B9 7?46AB9, EB>D4F<F >B?<K9EF6B A9B5IB8<@B7B 

8?S CDB<;6B8EF64 J9@9AF4 ("?P74  GD4S, 2021). 

�FBD4S CB598<6L4S F9IAB?B7<S (�B@4A84 CarbonBuilt) BK9AP CBIB:4 A4 C9D6GR: 

G7?9><E?O= 74; ;4I64FO649FES <; CBFB>4 8O@B6OI 74;B6 Q?9>FDBEF4AJ<< < 8B546?S9FES 

CDS@<>B@ 6 59FBAAGR E@9EP. �B@4A84 CarbonBuilt ;4S6?S9F, KFB <I F9IAB?B7<S EB>D4M49F 

G7?9DB8AO= E?98 BF CDB<;6B8EF64 59FBA4 A4 J9?OI 50%, 4 F4>:9 FD95G9F 8B 90% @9APL9 

CBDF?4A8J9@9AF4 8?S 97B CDB<;6B8EF64 ("?P74  GD4S, 2021). 

#D< QFB@ CB?GK<6L<=ES 59FBA A<K9@ A9 GEFGC49F FD48<J<BAAB@G, F4>B= :9 

>D9C><= < CDBKAO=. �?S H<A4?PAB= 89@BAEFD4J<< CDB9>F4 >B@4A84 <A:9A9DB6 EB;84?4 

59FBAAO9 5?B><, >4:8O= <; >BFBDOI EB89D:4? CB 340 7D4@@ G7?9><E?B7B 74;4. 1F<@ BA< 

F4>:9 CDB89@BAEFD<DB64?<, KFB CD< CB@BM< <I F9IAB?B7<< ;4 24 K4E4 @B:AB 

<ECB?P;B64FP 6 CDB<;6B8EF69 J9?OI 135 >7 CO2 ("?P74  GD4S, 2021). 

(<;<K9E><9 D<E><, F4><9 >4> Q>EFD9@4?PAO9 CB7B8AO9 S6?9A<S < A46B8A9A<S, 

@B7GF 6B;A<>AGFP 6 ED98A9EDBKAB= C9DEC9>F<69 < FD95GRF C9DEC9>F<6AB7B 4A4?<;4 

H<;<K9E><I D<E>B6. !9B5IB8<@O CB87BFB6<F9?PAO9 @9DBCD<SF<S CDBF<6 A974F<6AOI 

CBE?98EF6<= QF<I EB5OF<= A4 QF4C9 Q>EC?G4F4J<< ;84A<= < <AHD4EFDG>FGDO. $4EL<D9A<9 

;84A<= < <AHD4EFDG>FGDO F4>:9 CB6?<S9F A4 GEFB=K<6BEFP CD<DB8AB= ED98O > 

A974F<6AB@G 6B;89=EF6<R <;@9A9A<S >?<@4F4 A4 B>DG:4RMGR ED98G <;-;4 G69?<K9A<S 

>B?<K9EF64 BE48>B6 < ECBEB5ABEF< G?46?<64FP G7?9DB8 6 CD<DB8AB= ED989. %R84 5G8GF 

6IB8<FP @9DBCD<SF<S, A4CD46?9AAO9 A4:  

 #B6OL9A<9 EFB=>BEF< @4F9D<4?B6 > Q>EFD9@4?PAO@ CB7B8AO@ GE?B6<S@; 

 �4C<F4?PAO= D9@BAF E<EF9@ BFBC?9A<S/BI?4:89A<S < <;B?SJ<<;  

 #9D9E@BFD GCD46?9A<S 6B8AO@< D9EGDE4@< 6 EFBDBAG 5B?99 >?<@4F<K9E>< 

BCF<@<;<DB64AAOI E<EF9@ GCD46?9A<S 6B8AO@< D9EGDE4@< 6 F9K9A<9 6E9I 

QF4CB6 EFDB<F9?PEF64 < Q>EC?G4F4J<< ;84A<=; 



      

 

53 

 

 %A<:9A<9 CBF9AJ<4?PAOI A974F<6AOI CBE?98EF6<= EFDB<F9?PAB7B E9>FBD A4 

B>DG:4RMGR ED98G BF CBK6O 79D@9F<;4J<S (<;@9A9A<9 CBFB>B6 6B8O BF 

E<?PAB7B 8B:8S) <?< <;@9A9A<9 ;9@?9CB?P;B64A<S (CB7?BM9A<9 G7?9DB84).  

#B 84AAO@ 2!�#, B:<849FES, KFB A4E9?9A<9 �HD<>< 8BEF<7A9F 2,4 @<??<4D84 

K9?B69> 6 2050 7B8G, < 80 CDBJ9AFB6 QFB7B DBEF4 CD<89FES A4 7BDB84. #D<5?<;<F9?PAB 70 

CDBJ9AFB6 4HD<>4AE>B7B HBA84 ;84A<=, B:<849@OI > 2040 7B8G, 9M9 A9 CBEFDB9AO. +FB5O 

<;59:4FP G69?<K9A<S 6O5DBEB6 CD< EB;84A<< ;4C4EB6, A9B5IB8<@OI 8?S C9D9E9?9A<S 

?R89= <; A9HBD@4?PAOI CBE9?9A<=, < 8?S EB;84A<S ;84A<=, GEFB=K<6OI > CBE?98EF6<S@ 

<;@9A9A<S >?<@4F4, 4HD<>4AE>B@G E9>FBDG E?98G9F B5D4F<FP 6A<@4A<9 A4 GEFB=K<6O9 

EFDB<F9?PAO9 @4F9D<4?O < @9FB8O CDB9>F<DB64A<S, >BFBDO@< >BAF<A9AF 5B74F. �HD<>4 

F4>:9 5B74F4 6B;B5AB6?S9@O@< <EFBKA<>4@< QA9D7<<, EB?A9KAB= < 69FDB6B=, >BFBDO9 

EFD4AO @B7GF <ECB?P;B64FP 8?S GEFB=K<6B7B QA9D7BEA45:9A<S E6B<I ;84A<= (2!1#, 

2022). 

 

5.2.  �?PF9DA4F<6AO= 59FBA 8?S EFDB<F9?PEF64 < C9D98B6B= BCOF 

 

% J9?PR EA<:9A<S 6O5DBEB6 %"2, @AB7<9 <EE?98B64F9?< 6B 6E9@ @<D9 

D4;D454FO64RF 4?PF9DA4F<6G 59FBAG.  

&4> A4CD<@9D, �EE?98B64F9?< <; &B><=E>B7B GA<69DE<F9F4 CD<8G@4?< 

BD<7<A4?PAO= ECBEB5 D9J<>?<A7а C<M96OI BFIB8B6 3 CDB<;6B8<FP <; A<I EFDB<F9?PAO= 

@4F9D<4?, CB CDBKABEF< A9 GEFGC4RM<= 59FBAG. � >4K9EF69 EODPS <ECB?P;B64?<EP ?<EFPS 

>4CGEFO, ?G>B64S L9?GI4, >GE>< FO>6O, @BDE><9 6B8BDBE?<, 54A4AB64S >B:GD4 < >BD>< 

4C9?PE<AB6. %4@B9 G8<6<F9?PAB9, KFB 6E9 BCOFAO9 B5D4;JO EBID4A<?< 6>GE BEAB6AB7B 

>B@CBA9AF4 EFDB<F9?PAB= E@9E<. #<M96O9 BFIB8O - B8<A <; E4@OI D4ECDBEFD4A9AAOI 

6<8B6 5OFB6B7B @GEBD4. #B 84AAO@ ""!, >4:8O= 7B8 <I B5D4;G9FES CBDS8>4 900 

@<??<BAB6 FBAA. $9J<>?<A7 F4><I BFIB8B6 CB@B7 5O D9L<FP ED4;G A9E>B?P>B 

Q>B?B7<K9E><I CDB5?9@ - EB>D4F<FP C?BM48P E64?B> < G@9APL<FP 6O5DBEO 6 4F@BEH9DG 

G7?9DB84. � E6BR BK9D98P EFDB<F9?PA4S BFD4E?P AG:849FES 6 Q>B?B7<KAOI @4F9D<4?4I 

("?97 %BK4?<A, 2023). 

�4> 6OSEA<?BEP 6 D9;G?PF4F9 Q>EC9D<@9AFB6, EODP9 8?S CDB<;6B8EF64 J9@9AF4 <;  

BD74A<K9E><I @4F9D<4?B6 EGM9EF69AAB 6?<S9F A4 97B E6B=EF64, A4CD<@9D, <;89?<S <; 

FO>6O A9 8BFS7<64RF CB CDBKABEF< 8B <;89?<= <; B5OKAB7B 59FBA4, 4 6BF <; ?<EFP96 

C9><AE>B= >4CGEFO - A4B5BDBF CD96BEIB8SF <I CB 84AAB@G CB>4;4F9?R 6 K9FOD9 D4;4. �B 
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6E9I BEF4?PAOI E?GK4SI G84?BEP CB?GK<FP CDBKABEFP A4 <;7<5 KGFP 6OL9 59FBAAB=  ("?97 

%BK4?<A, 2023). 

&9IAB?B7<S CDB<;6B8EF64 <;89?<= <; "C<M96B7B J9@9AF4" EBEFB<F <; E?98GRM<I 

QF4CB6. %A4K4?4 BD74A<K9E>B9 EODP9 <;@9?PK49FES 8B A95B?PL<I >GEBK>B6 < 

6OEGL<649FES CD< F9@C9D4FGD9 105º%. #B?GK9AAO9 Q?9@9AFO <;@9?PK4RFES 6 CBDBLB>, 

>BFBDO= ;4F9@ E@9L<649FES E 6B8B= < CD9EEG9FES CD< F9@C9D4FGD9 180º%. %C9J<H<K9E>B9 

EODP9 8?S CDB<;6B8EF64 J9@9AF4 <; C<M96OI BFIB8B6 CBFD95B64?B BEGM9EF6<FP @4EEG 

Q>EC9D<@9AFB6, KFB5O A4=F< BCF<@4?PAO= GDB69AP 846?9A<S CD< CD9EEB64A<<. 

%B5EF69AAB QFB < EF4?B 8?S <EE?98B64F9?9= 7?46AB= E?B:ABEFPR ("?97 %BK4?<A, 2023). 

#B>4 84AAO9 <AAB64J<BAAO9 @4F9D<4?O CD<@9AS?<EP ?<LP 8?S CDB<;6B8EF64 

D4;?<KAOI CD98@9FB6: CBEG8O, F45GD9FB>, CB8EF46B> CB8 >DG:>< < F.8. &9IAB?B7<S 8B E<I 

CBD EB69DL9AEF6G9FES. � D9;G?PF4F9 K9FOD9I @9ESJ96 Q>EC9D<@9AFB6 CB <EE?98B64A<R 

8B?7B69KABEF< C<M96B7B J9@9AF4 6OSEA<?BEP, KFB <;89?<S <; A97B GEFB=K<6O > 

CBS6?9A<R 7D<5>4 < 6B;89=EF6<R A4E9>B@OI. � 84?PA9=L9@ <EE?98B64F9?< C?4A<DGRF 

<ECB?P;B64FP C<M96B= J9@9AF, CB>DOFO= 7<8DB<;B?<DGRM<@< @4F9D<4?4@< < ?4>B@, 

KFB5O EB;84FP C<?BFAO9 B5D4;JO 6D9@9AAB7B :<?PS. �E?< 84AAO= Q>EC9D<@9AF CDB=89F 

G84KAB, FB @4F9D<4? @B:AB 5G89F <ECB?P;B64FP CD< 6B;6989A<< 6D9@9AAB7B :<?PS 8?S 

59:9AJ96 <?< CBEFD4846L<I BF EF<I<=AOI 598EF6<= ("?97 %BK4?<A, 2023). 

�DG7B= 4?PF9DA4F<6B= 59FBAG @B:9F E?G:<FP 3D-C9KаFP. &9IAB?B7<< 3D-C9K4F< 

CBEFBSAAB D4;6<64RFES < 6E9 K4M9 <ECB?P;GRFES 6 EFDB<F9?PEF69. 

&4>, EBFDG8A<>< *9AFD4 C9DEC9>F<6AOI >BAEFDG>J<= < >B@CB;<FB6 'A<69DE<F9F4 

LF4F4  QA ;4S6<?<, KFB <@ G84?BEP EB;84FP C9D6B9 6 @<D9 3D-C9K4FAB9 ;84A<9, A4 100% 

EBEFBSM99 <; Q>B?B7<KAOI @4F9D<4?B6, A4;O649@B9 BioHome3D ("?97 %BK4?<A, 2023).  

BioHome3D EBEFB<F <; K9FOD9I @B8G?9=, A4C9K4F4AAOI 6 ?45BD4FBD<< A4 3D -

CD<AF9D9 < EB5D4AAOI A4 EFDB=C?BM48>9 ;4 12 K4EB6. !4 CB8>?RK9A<9 > >B@@GA<>4J<S@ 

GL?B 9M9 A9E>B?P>B K4EB6. �?S C9K4F< @B8G?9= <ECB?P;B64?<EP FB?P>B Q>B?B7<KAO9 

@4F9D<4?O: 8D969EA4S @G>4, @9?><9 BC<?><, 5<BE@B?O < E6S;GRM<9 <; >G>GDG;O. 

�?47B84DS F4>B@G EBEF46G 6 5G8GM9@ QFBF Q>EC9D<@9AF4?PAO= 8B@ @B:9F 5OFP A4 100% 

C9D9D45BF4A. �B?99 FB7B, <ECB?P;B64AAO9 F9IAB?B7<< 3D-C9K4F< <; @9EFAB7B 

6B;B5AB6?S9@B7B EODPS EA<:4RF ;46<E<@BEFP BF J9CBK>< CBEF46B> EFDB<F9?PAOI 

@4F9D<4?B6, 4 F4>:9 5?47B84DS FBKAO@ D4EK9F4@ ;A4K<F9?PAB EA<:4RF >B?<K9EF6B 

EFDB<F9?PAOI BFIB8B6. #B E?B64@ CDB<;6B8<F9?9=, BioHome3D BF?<K49FES BF 6E9I 8DG7<I 

3D-C9K4FAOI 8B@B6 F9@, KFB CD< C9K4F< EB69DL9AAB A9 <ECB?P;B64?ES 59FBA. +FB 

CD<6B8<F > AG?96B@G 6O5DBEG CO2 ("?97 %BK4?<A, 2023). 
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#?BM48P B8ABQF4:AB7B 8B@4 EBEF46?S9F 57 >648D4FAOI @9FDB6, A4 >BFBDOI 

D4ECB?B:9AO 7BEF<A4S, EC4?PAS E D45BK<@ @9EFB@, >GIAS < 64AA4S >B@4A4F4. 

BioHome3D S6?S9FES Q>EC9D<@9AF4?PAO@ 8B@B@ A9 FB?P>B 5?47B84DS 

<ECB?P;B64AAO@ EFDB<F9?PAO@ @4F9D<4?4@ - A4 >BAEFDG>J<R GEF4AB6?9AO EC9J<4?PAO9 

84FK<><, BEGM9EF6?SRM<9 F9C?B6B=, Q>B?B7<K9E><= < EFDG>FGDAO= @BA<FBD<A7. %4@ 

CDBFBF<C ;84A<S GEF4AB6?9A CB8 BF>DOFO@ A95B@ 6 GA<69DE<F9FE>B@ 7BDB8>9, KFB5O 

CDB<;6B8<F9?< @B7?< A45?R84FP, >4> >BAEFDG>J<S D947<DG9F A4 ;<@A<9 CB7B8AO9 GE?B6<S. 

� <AHBD@4J<R, EB5D4AAGR 84FK<>4@<, BA< C?4A<DGRF <ECB?P;B64FP 8?S G?GKL9A<S 

BioHome3D 6 5G8GM9@. � 'A<69DE<F9F9 LF4F4  QA D4EE@4FD<64RF BioHome3D >4> 

BF?<KAO= 64D<4AF 8?S B59EC9K9A<S 8BEFGCAO@ :<?P9@ @9EFAOI :<F9?9= ("?97 %BK4?<A, 

2023). 

%GM9EF6G9F D4EFGM<= 4EEBDF<@9AF 59FBAAOI 4?PF9DA4F<6. 1F< @4F9D<4?O 

B59EC9K<64RF F9 :9 CD9<@GM9EF64, KFB < 59FBA, F4><9 >4> CDBKABEFP, 8B?7B69KABEFP, AB 

CD< 5B?99 @9APL9@ D4EIB89 G7?9DB84, E @9APL<@ 6B;89=EF6<9@ A4 B>DG:4RMGR ED98G < 

K4EFB E CD<6?9>4F9?PAO@ < I4D4>F9DAO@ 6A9LA<@ 6<8B@. 

&4> 6 E6B9= EF4FP9 Rose Morrison D4EE@4FD<649F A9E>B?P>B 4?PF9DA4F<6 59FBAAG 

(Rose Morrison, 2021): 

1. (9DDB>. 

(9DDB> S6?S9FES 4?PF9DA4F<6B= 59FBAG E BFD<J4F9?PAO@ 6O5DBEB@ G7?9DB84. 

!4;64A<9 @4F9D<4?4 CDB<EIB8<F BF :9?9;AB= CBDB8O, AB 6 BEAB6AB@ BA EBEFB<F <; 

BFIB8B6 EF4?PAB= CO?< < @B?BFB7B >64DJ96B7B EF9>?4. 

 4F9D<4? 6O89?S9F ;A4K<F9?PAB @9APL9 G7?9><E?B7B 74;4, K9@ 59FBA. "A F4>:9 

F69D8O= 4 CD<@9DAB 6 CSFP D4; CDBKA99 CBDF?4A8J9@9AF4. "A F4>:9 7<5><= < @B:9F 

E7<54FPES, A9 ?B@4SEP <;-;4 E:4F<S <?< E9=E@<K9E>B7B 6B;89=EF6<S. !4 EFDB<F9?PAB= 

C?BM48>9 @4F9D<4? EI64FO649FES 5OEFD99, K9@ 59FBA, KFB 89?49F 97B CD4>F<KAO@ 8?S 

D45BF, 789 A9B5IB8<@4 E>BDBEFP. 1FBF @4F9D<4? @B:9F 5OFP FDG8AB A4=F< <;-;4 97B 

AB6<;AO, AB BA 89?49F 97B BF?<KAB= 4?PF9DA4F<6B= 59FBAG 6 F9I B5?4EFSI, 789 BA 

8BEFGC9A. 

2. 'FD4@5B64AA4S ;9@?S. 

'FD4@5B64AAGR ;9@?R CDB<;6B8SF CGF9@ GC?BFA9A<S 6?4:AB7B 7DGAF4 @9:8G 

6D9@9AAB= BC4?G5>B=. �7B @B:AB 8BCB?A<F9?PAB G>D9C<FP E CB@BMPR EFDB<F9?PAOI 

F9IAB?B7<=, F4><I >4> 4D@4FGD4 < EF4?PAO9 D4@O. 
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#BE>B?P>G E@9EP 7DGAF4, A9B5IB8<@4S 8?S GFD4@5B64AAB= ;9@?<, ?97>B 8BEFGCA4 A4 

@AB7<I EFDB<F9?PAOI C?BM48>4I, <AB784 99 @B:9F 5OFP F4> :9 ?97>B 8BEF4FP, >4> 59FBA, 

<?< 84:9 CDBM9. 

%FDB<F9?PAO@ 5D<7484@ FD95G9FES @<A<@4?PA4S CB87BFB6>4 CB QFB@G @4F9D<4?G 

8?S EFDB<F9?PEF64 AB6OI >BAEFDG>J<= E 97B <ECB?P;B64A<9@. %FDB<F9?PEF6B >BAEFDG>J<< 

<; GFD4@5B64AAB= ;9@?< S6?S9FES FDG8B9@><@ CDBJ9EEB@, 4 QFB B;A4K49F, KFB 

FDG8B;4FD4FO A4 EFDB<F9?PEF6B ;84A<S @B7GF 5OFP 6OL9 CD< <ECB?P;B64A<< 

GFD4@5B64AAB= ;9@?<.  

 4F9D<4? F4>:9 <@99F GA<>4?PAO= 6A9LA<= 6<8. "A D4;ABJ69FAO=, 4 6 >BA9KAB@ 

CDB8G>F9 6<8AO E?B< CBK6O, KFB 89?49F 97B IBDBL<@ 6O5BDB@ 8?S >?<9AFB6, >BFBDO@ 

AG:9A I4D4>F9DAO= H4E48 ;84A<S <?< 6AGFD9AA<9 EF9AO. 

�4> < H9DDB>, QFBF @4F9D<4? <ECB?P;G9FES D98>B. &9@ A9 @9A99, A9E>B?P>B 7DB@><I 

EFDB<F9?PAOI CDB9>FB6 ;4 CBE?98A<9 A9E>B?P>B ?9F, F4><I >4> GFD4@5B64AAO9 ;9@?SAO9 

EF9AO A4 >?485<M9 �GL< , Q>EC9D<@9AF<DB64?< E GFD4@5B64AAB= ;9@?9=. 

3. %B?B@9AAO9 FR><. 

�4> < GFD4@5B64AA4S ;9@?S, FR>< EB?B@O 4 EFDB<F9?PAO= @4F9D<4? E 

@AB7B69>B6B= <EFBD<9=. )BFS BA< A9 K4EFB <ECB?P;GRFES 6 EB6D9@9AAB@ EFDB<F9?PEF69, 

BA< B5?484RF CDBKABEFPR < 8B?7B69KABEFPR, ED46A<@O@< E 59FBAB@, KFB 89?49F <I 

QHH9>F<6AB= 4?PF9DA4F<6B= 59FBAAO@ 5?B>4@ 6 BCD989?9AAOI E<FG4J<SI.  

&R>< B5OKAB <ECB?P;GRFES 6 >4K9EF69 <;B?SJ<< <?< 8?S B59EC9K9A<S EFDG>FGDAB= 

CB889D:><. &R>< EB?B@O 9EF9EF69AAB B7A9GCBDAO < B5?484RF <;B?SJ<BAAO@< F69D8O@< 

E6B=EF64@<, IBFS BA< @B7GF 5OFP CB869D:9AO 7A<9A<R, KFB 89?49F <I @9A99 CD4>F<KAO@< 

6 BEB59AAB 6?4:AB@ <?< 6?4:AB@ >?<@4F9. 

#B ED46A9A<R E 59FBAB@ FR>< EB?B@O @B7GF ;4A<@4FP ;A4K<F9?PAB 5B?PL9 @9EF4 

CB ED46A9A<R E 8DG7<@< @4F9D<4?4@< <, 6B;@B:AB, 8B?:AO 5OFP 5B?99 CD4>F<KAO@< 8?S 

FD4AECBDF<DB6>< A4 EFDB<F9?PAO9 C?BM48>< < 6B>DG7 A<I. "8A4>B <ECB?P;B64A<9 F4>B7B 

B5BDG8B64A<S, >4> @<A<-CB7DG;K<><, CD< C9D9@9M9A<< @4F9D<4?4 A4 EFDB<F9?PAOI 

C?BM48>4I @B:9F E89?4FP @4F9D<4? 7BD4;8B 5B?99 CD4>F<KAO@.  

4. &<@59D>D9F. 

&<@59D>D9F CDB<;6B8<FES <; E@9E< BFIB8B6 BC<?B> < J9@9AF4. "A ?97K9 59FBA4, < 

CBE>B?P>G BA G@9APL49F >B?<K9EF6B J9@9AF4, A9B5IB8<@B7B 8?S >4:8B7B ><DC<K4 <?< 

C?<FO, BA F4>:9 @9A99 G7?9DB8B9@><=. "A @B:9F 5OFP ED46A<F9?PAB CDBKAO@ < 

GEFB=K<6O@ > 4F@BEH9DAO@ 6B;89=EF6<S@ 6 ;46<E<@BEF< BF EBBFABL9A<S BC<?B> < 

J9@9AF4. 
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#BE>B?P>G @4F9D<4? FD95G9F J9@9AF4, BA ?<LP K4EF<KAB Q>B?B7<K9E>< 59;BC4E9A. 

"8A4>B <ECB?P;B64A<9 BC<?B> 6 >4K9EF69 8B546>< CB@B749F G@9APL<FP >B?<K9EF6B 

J9@9AF4, >BFBDB9 6 CDBF<6AB@ E?GK49 5O?B 5O A9B5IB8<@B. 1FB F4>:9 B59EC9K<649F 9M9 

B8<A J9AAO= 64D<4AF C9D9D45BF>< BC<?B>, >BFBDO9 <AB784 6O5D4EO64RFES A4 E64?>< < 

K4EFB E:<74RFES 6 >4K9EF69 FBC?<64 , 6OE6B5B:84S 4F@BEH9DAO= G7?9DB8, 8?S CB6FBDAB7B 

CB7?BM9A<S >BFBDB7B AB6O= DBEF @B:9F ;4ASFP J9?B9 89ESF<?9F<9.  

5. КBABC?SAO= 59FBA. 

1FBF @4F9D<4? <;7BFB6?9A <; 5<B>B@CB;<F4 >BABC?SAB= EFDG:>< 4 BFIB8B6, 

B5D4;GRM<IES CD< C9D9D45BF>9 >BABC?< 6 6B?B>AB 4 < <;69EF<, C9E>4 <?< CGJJB?4A4. 

�4> < 8DG7<9 4?PF9DA4F<6O 59FBAG, BA <@99F CDBKABEFP A4 E:4F<9 < EDB> E?G:5O, 

ED46A<@O= E 59FBAB@. "A F4>:9 79A9D<DG9F ;A4K<F9?PAB @9APL9 G7?9DB84, K9@ 59FBA. �4> 

< H9DDB>, 97B @B:AB D4EE@4FD<64FP >4> G7?9DB8-BFD<J4F9?PAO=, CBFB@G KFB >BABC?S 

A4>4C?<649F 5B?PLB9 >B?<K9EF6B 4F@BEH9DAB7B G7?9DB84 CD< 6OD4M<64A<<. 

6. �D<A>D9F. 

�D<A>D9F 4 QFB B5M<= F9D@<A 8?S A9E>B?P><I Q>B?B7<K9E>< K<EFOI @4F9D<4?B6, 

CD98A4;A4K9AAOI 8?S <@<F4J<< EFDG>FGDAOI E6B=EF6 59FBA4. � >4K9EF69 EFDB<F9?PAB7B 

@4F9D<4?4 7D<A>D9F 9M9 A9 A4L9? L<DB>B7B CD<@9A9A<S, AB EFDB<F9?PAO9 >B@C4A<< G:9 

<ECB?P;B64?< 97B 6 A9E>B?P><I Q>EC9D<@9AF4?PAOI CDB9>F4I. 

!4 CD4>F<>9 7D<A>D9F B5OKAB <;7BF46?<64RF <; C9D9D45BF4AAOI @4F9D<4?B6, F4><I 

>4> <ECB?P;B64AAO= C?4EF<> < CB?<EF<DB?. 

1F< @4F9D<4?O @B:AB ?97>B A4=F< A4 E64?>4I, < BA< CB@B7?< 5OEFDB CBEFDB<FP 

AB6O9 EBBDG:9A<S, F4><9 >4> BF89?9A<9 <AF9AE<6AB= F9D4C<< A4 40 >B9> , CBEFDB9AAB9 

8?S 5BDP5O E 6EC?9E>B@ E?GK496 ;45B?964A<S COVID-19 6 2:AB= �HD<>9 (Rose Morrison, 

2021). 

� EF4FP9 eco-friendly alternatives to traditional concrete (specifyconcrete.org, 2019) 

6O89?SRFES E?98GRM<9 4?PF9DA4F<6O 59FBAG: 

1L>D<F 
AshCrete 4 QFB ;4@9A<F9?P FD48<J<BAAB7B 59FBA4, 6 >BFBDB@ 4>F<6AB <ECB?P;G9FES 

C9D9D45BF4AA4S ?9FGK4S ;B?4. �9FGK4S ;B?4 E@9L<649FES E <;69EFPR < 6B8B=, KFB5O 

E89?4FP 99 CDBKAB= < 8B?7B69KAB=, 4A4?B7<KAB= B5OKAB@G J9@9AFG.  

�ECB?P;B64A<9 ?9FGK9= ;B?O 6 Ashcrete 89?49F 97B Q>B?B7<K9E>< K<EFB= 

4?PF9DA4F<6B=, CBE>B?P>G BA4 @B:9F ;4@9A<FP J9@9AF, KFB, 6 E6BR BK9D98P, CD<6B8<F > 

EA<:9A<R 6O5DBEB6 CO2. �B?99 FB7B, 25% J9@9AF4 @B:AB ;4@9A<FP 59FBAB@ E 5B?PL<@ 

B5N9@B@ ?9FGK9= ;B?O. 
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�DG7<9 CD9<@GM9EF64 ?9FGK9= ;B?O 6>?RK4RF G@9APL9A<9 GF9K9>, CB6OL9AAGR 

CDBKABEFP 59FBA4 < @9APLGR GE48>G CB ED46A9A<R E FD48<J<BAAO@ 59FBAB@. 

�9FGK4S ;B?4 A9 FB?P>B Q>B?B7<K9E>< 59;BC4EA4, AB < 89?49F 59FBA GEFB=K<6O@ > 

M9?BKAB->D9@A9;9@AB= D94>J<<. 

#9KAB= L?4> 

�4> < ?9FGK4S ;B?4, 8B@9AAO= L?4> S6?S9FES CB5BKAO@ CDB8G>FB@, >BFBDO= @B:AB 

C9D9D454FO64FP < <ECB?P;B64FP 8?S EB;84A<S Q>B?B7<K9E>< K<EFB= 4?PF9DA4F<6O 59FBAG. 

1FBF EF9>?BB5D4;AO= 7D4AG?<DB64AAO= @4F9D<4? CB?GK4RF CGF9@ ;4>4?>< 

D4EC?46?9AAB7B KG7GAAB7B L?4>4 <; 8B@9AAB= C9K< 6B8B= <?< C4DB@.  

1FBF @4F9D<4? @B:9F ;4@9A<FP BF 70% 8B 80% J9@9AF4 < CB6OL49F 8B?7B69KABEFP 

59FBA4. �M9 B8A<@ CD9<@GM9EF6B@ 8B@9AAB7B L?4>4 S6?S9FES FB, KFB 6 CDBJ9EE9 

CDB<;6B8EF64 6O89?S9FES @9APL99 >B?<K9EF6B F9C?4 A4 7<8D4F4J<R.  

 <>DB>D9@A9;9@  
 <>DB>D9@A9;9@, F4>:9 <;69EFAO= >4> «8<B>E<8 >D9@A<S», CD98EF46?S9F EB5B= 

G?PFD48<EC9DEAO= CBDBLB>, >BFBDO= S6?S9FES CB5BKAO@ CDB8G>FB@ CDB<;6B8EF64 

H9DDBE<?<>BAB6B7B EC?464 < >D9@A<S 6 D9;G?PF4F9 >BA89AE4J<< 8<B>E<84 >D9@A<S. "A 

@B:9F 6OF9EA<FP B>B?B 7% - 12% J9@9AF4 6 59FBA9. 

�;69EFAB, KFB @<>DB>D9@A9;9@ G?GKL49F 8B?7B69KABEFP 59FBA4, 89?4S 97B @9A99 

CDBA<J49@O@ < G69?<K<64S 97B CDBKABEFP A4 E:4F<9. 

�9FBA, <;7BFB6?9AAO= E <ECB?P;B64A<9@ >D9@A9;9@AOI C4DB6, EC9J<4?PAB 

<ECB?P;G9FES 8?S >BAEFDG>J<=, >BFBDO9 CB869D74RFES 6B;89=EF6<R 47D9EE<6AOI 

I<@<>4FB6. #B ED46A9A<R E FD48<J<BAAO@ 59FBAB@, QFB 7BD4;8B 5B?99 Q>B?B7<KAO= 

@4F9D<4?. 

Papercrete <?< 6B?B>A<EFO= 59FBA 

Papercrete <;7BF46?<649FES <; @4>G?4FGDO, >BFBD4S C9D9D454FO649FES < CB6FBDAB 

<ECB?P;G9FES 6 >4K9EF69 ;4CB?A<F9?S 6 CDB<;6B8EF69 59FBA4. )BFS BA A9 CB?ABEFPR 

;4@9AS9F J9@9AF 6 E@9E<, 84:9 A95B?PLB7B >B?<K9EF64 C4C9D>D9F4 8BEF4FBKAB 8?S 5BDP5O 

E A9>BFBDO@< 6D98AO@< CBE?98EF6<S@< CDB<;6B8EF64 59FBA4.  

�O6L99 6 GCBFD95?9A<< EF9>?B 
%F9>?B, 5G8GK< GA<69DE4?PAO@ <A9DFAO@ @4F9D<4?B@, S6?S9FES CB8IB8SM9= 

;4@9AB= 59FBA4. #BE>B?P>G EF9>?B @B:9F 5OFP C9D9D45BF4AB < CB6FBDAB <ECB?P;B64AB 

@AB7B D4; 59; >4><I-?<5B <;@9A9A<= 6 97B I<@<K9E><I E6B=EF64I, 5O6L99 6 GCBFD95?9A<< 

EF9>?B CB6OL49F 8B?7B69KABEFP 59FBA4 < CB@B749F EB>D4F<FP >B?<K9EF6B BFIB8B6, 

;4IBD4A<649@OI A4 E64?>4I (specifyconcrete.org, 2019). 
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�9FBA EK<F49FES A4<5B?99 D4ECDBEFD4A9AAO@ EFDB<F9?PAO@ @4F9D<4?B@ 6 @<D9 < 

CD< QFB@ A4ABE<F E9DP9;AO= 6D98 Q>B?B7<<. *9@9AF 3 7?46AO= <A7D98<9AF 59FBA4 3 

S6?S9FES 6FBDO@ CB 69?<K<A9 CDB@OL?9AAO@ <EFBKA<>B@ 6O5DBEB6 G7?9DB84 A4 C?4A9F9. 

&B?P>B A4 CDB<;6B8EF6B J9@9AF4 CD<IB8<FES 8B 7% 6O5DBEB6 CO2 6 @<DB6GR 4F@BEH9DG 

(Wikipedia). 

#SFO= 8B>?48 B5 BJ9A>4I  9:CD46<F9?PEF69AAB= 7DGCCO Q>EC9DFB6 CB <;@9A9A<R 

>?<@4F4 ( �1��) >BAEF4F<DG9F, KFB, E 69DBSFABEFPR 5B?99 95%, 6?<SA<9 K9?B69>4 5O?B 

8B@<A<DGRM9= CD<K<AB= CBF9C?9A<S, A45?R849@B7B E E9D98<AO )) 6. ((��' «���1 

$BE7<8DB@9F4 < $�!», 2022). 

� IB89 <EE?98B64A<S A4@< 5O?4 8BEF<7AGF4 CBEF46?9AA4S J9?P 3 CDB4A4?<;<DB64FP 

4AFDBCB79AAB9 6B;89=EF6<9 K9?B69>4 A4 <;@9A9A<9 >?<@4F4 A4 CD<@9D9 CD98CD<SF<S CB 

CDB<;6B8EF6G 59FBA4.  

�?S 8BEF<:9A<S J9?< 6OCB?A9AO 6E9, CBEF46?9AAO9, ;484K<.  

1. <;GK9AO ?<F9D4FGDAO9 <EFBKA<>< CB F9@9 <EE?98B64A<S; 

2. <;GK9AO < BC<E4AO CDB<;6B8EF69AAO9 CDBJ9EEO, <EFBKA<>< 6O5DBEB6 

D4EE@4FD<649@B7B CD98CD<SF<S;  

3. BJ9A9AB 6?<SA<9 CDB@OL?9AAB7B CD98CD<SF<9 A4 >?<@4F; 

4. CDB6989A 4A4?<; @9DBCD<SF<= CB G@9APL9A<R 6B;89=EF6<S A4 <;@9A9A<9 

>?<@4F4 BF EFDB<F9?PAB= CDB@OL?9AABEF<. 
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