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SUMMARY 

 

Symonenko Olena. Financial and economic mechanisms of transition from 

traditional to low-carbon economy in the context of the global climate crisis. 3 

Qualifying scientific work submitted as the manuscript. 

Dissertation for the degree of Doctor of Philosophy in the field of knowledge 29 

International Relations, specialty 292 International Economic Relations, of the Taras 

Shevchenko National University of Kyiv, Kyiv, 2025. 

This dissertation explores the financial and economic mechanisms facilitating 

the transition from a traditional to a low-carbon economy in the context of the global 



climate crisis. It presents a comprehensive analysis of theoretical and methodical 

approaches to the financial and economic mechanisms required for low-carbon 

development in response to climate change. 

The study synthesizes scientific perspectives on the link between global 

production growth ‒ driven by industrial development ‒ and increasing energy 

consumption, predominantly from fossil fuels. Climate models, developed since the 

1960s, have demonstrated a clear correlation between rising energy demand, elevated 

CO₂ concentrations, and a 2°C increase in global temperatures. These findings have 

laid the foundation for an interdisciplinary scientific framework to understand climate 

change. The research highlights the role of international cooperation and 

intergovernmental engagement in advancing climate-resilient development goals. 

The dissertation distinguishes between traditional and low-carbon economies, 

clarifying that the transition involves reducing carbon emissions through both 

technological and nature-based solutions. It establishes that current financial flows 

directed toward low-carbon goals remain insufficient due to barriers in redirecting 

global capital. The study argues that carbon pricing and financial instruments alone are 

inadequate and must be supported by policy tools that drive investment in reducing 

GDP energy intensity, integrate decarbonization targets into monetary and fiscal 

policies, promote innovation, expand renewable energy, and protect ecosystems. 

Chapter One defines a low-carbon economy as one where economic growth and 

increased energy demand are met through a rising share of renewable energy. This 

model implies a qualitative shift away from high-carbon fossil fuels ‒ especially coal 

‒ toward low-carbon technologies, sustainable land-use practices, and alternative 

energy sources. The low-carbon transition is rooted in the broader energy transition 

strategy, setting the foundation for a new global economic paradigm. 

Through a review of the evolution of economic thought on climate change, the 

chapter outlines key theoretical perspectives ‒ both domestic and international ‒ on the 

shift from traditional to low-carbon economies. It formulates the concept of financial 

and economic mechanisms for the transition, identifying their structural components, 

including fiscal, monetary, and regulatory policies, along with market-based, non-



market, and administrative tools. These mechanisms represent a set of financial and 

economic methods, tools, strategies, policies, instruments, and decision-making 

approaches that ensure a successful transition from a traditional to a low-carbon 

economic model. It emphasizes the role of governments and international institutions 

in shaping the effectiveness of these mechanisms.  

Chapter Two underscores the centrality of carbon pricing as a tool for reducing 

greenhouse gas emissions. It examines the challenges of direct and indirect pricing 

methods, concluding they remain limited in coverage and political viability. Currently, 

carbon pricing mechanisms only cover around 25% of global emissions, and fewer than 

1% are priced at levels consistent with limiting warming to below 2°C. These 

mechanisms are often unpopular due to their regressive impact, requiring budgetary 

support for low-income households to compensate for rising energy prices. 

Thus, the transition to a low-carbon economy must balance three key priorities: 

achieving low-carbon development goals, ensuring financial stability, and maintaining 

political feasibility. The chapter argues that this requires more than just carbon pricing 

‒ it calls for scaling up investment and reducing climate-related financial risks. This 

includes: 

1. Broadening financial instruments to attract private investment in green 

technologies in carbon-intensive sectors to reduce greenhouse gas emissions. 

2. Channeling government and local financial resources into adaptation. This 

approach has already been implemented in high-income countries and has a significant 

multiplier effect (≈10). However, in middle- and low-income countries, adaptation 

costs impose budgetary constraints, creating a "vicious cycle" ‒ limited fiscal capacity 

reduces climate adaptation efforts, while escalating climate shocks increase borrowing 

costs in global financial markets, further containing adaptation measures. Sustainable 

financing from the Green Climate Fund is therefore essential to support vulnerable 

communities. 

3. Establishing both market-based and climate-related risk insurance systems 

to support long-term low-carbon projects, which have longer payback periods and 

higher investment risks. Reducing financial risks of transitioning to a low-carbon 



economy requires central banks and financial regulators to incorporate climate risk as 

a factor in lending decisions, particularly for carbon-intensive industries. 

4. Incentivizing private sector investment in climate resilience to safeguard 

operations against climate change. 

International cooperation, policy coordination, financial support instruments, 

fiscal and monetary policies are essential to decarbonization goals, closing the global 

investment gap, and overcoming barriers to capital reallocation toward low-carbon 

development. 

Chapter Three assesses ongoing challenges in the renewable energy transition 

despite falling costs and technological progress. One major vulnerability is the global 

dependence on China for critical minerals and technologies like lithium used in wind 

turbines, solar panels, and batteries. 

The most difficult industries to decarbonize are energy-intensive sectors such as 

metallurgy, chemical production, and cement manufacturing. Innovation plays a 

decisive role in achieving decarbonization goals. While existing technologies can 

reduce carbon emissions until 2030, further reductions will require breakthroughs 

beyond current technological capabilities. Hard-to-abate sectors are highly dependent 

on technologies that are still under development. 

Currently, carbon capture, utilization, and storage (CCUS) technologies are 

complex and not yet commercially viable, with projections indicating that their 

widespread deployment will take decades. Countries leading investments in green 

hydrogen technologies and efforts to reduce its cost to a level competitive with natural 

gas include China, Japan, and South Korea. Thus, transition to a different energy 

system within a few decades is unprecedented in terms of technological transformation, 

investment intensity, and political dependency but also presents an opportunity to 

enhance innovation, sustainability, and economic strength. 

A review of U.S. and EU low-carbon transitions illustrates how decarbonization 

can align with national interests by fostering economic growth through structural shifts 

toward high-tech industries with high added value and lower energy intensity. 



An analysis of the main challenges in transforming Ukraine’s economy to a low-

carbon model based on IMF methodology reveals that sustained CO₂ reductions are 

not yet firmly established. To enable this shift, the study outlines specific economic 

and financial measures, including: 

• Raising tariffs on CO2 emissions, 

• Ending subsidies for coal mines and new coal power plants, 

• Applying the "polluter pays" principle, 

• Requiring disclosure of climate risks in lending practices, 

• Promoting energy efficiency policies, 

• Integrating climate goals into fiscal and monetary policies. 

The general scientific result of the dissertation is the justification of the need to 

implement international and national transition policies to a low-carbon economy. 

Given the global nature of the climate crisis, the dissertation concludes that effective 

low-carbon transitions require robust financial and economic mechanisms at both the 

international and national levels., which can enable low-carbon technologies in 

industry, climate-oriented practices in land use, alternative energy through 

international investments and technology transfer. The success of these efforts depends 

not only on national adoptive capacities but also on the global financial system’s ability 

to support a fair and balanced transition, acknowledging existing asymmetries between 

countries. 

Key words: Financial and economic mechanisms, traditional economy, low-

carbon economy, new climate economy, international climate finance, green bonds, 

carbon pricing, decarbonization, financial instruments, green loans, sustainable 

development, transnational investments, international organizations, international 

cooperation, international financial institutions, the EU climate policy. 
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<5E0=V7<V2 AB0;>ABV, O:V 70 @0EC=>: ACG0A=8E B5E=>;>3V9 4>72>;OBь ?V428I8B8 

>1AO38 ?>3;8=0=ь 2C3;5FN C ?@8@>4=89 A?>AV1. 

!87ь:>2C3;5F5289 ?5@5EV4 >:@V< 283>4 4;O 5:>=><V:8 <>65 ?@8725AB8 4> 

ACBBє28E 2B@0B, ?>2’O70=8E 7V AB@C:BC@=8<8 7<V=0<8, A?>2V;ь=5==O< 

5:>=><VG=>3> 7@>AB0==O, 7@>AB0==O< 7030;ь=>3> @V2=O FV=, ?V428I5==O< 

1>@3>2>3> =020=B065==O, 7<5=H5==O< 4>E>4V2 4><>3>A?>40@AB2 B>I>. &><C 

7CA8;;O =0C:>2>W A?V;ь=>B8 7>A5@5465=V =0 282G5==V @878:V2 ?5@5E>4C. 

&5E=>;>3VG=V ?5@5E>48 2V41C20NBьAO C 4>23>AB@>:>2><C ?5@V>4V B0 VAB>@8G=> 

AC?@>2>46C20;8AO DV=0=A>28<8 :@870<8. !5>1EV4=0 FV;0 =87:0 5:>=><VG=8E 

70E>4V2 B0 V==>20FV9=8E ?V4E>4V2 4> DV=0=AC20==O, I> 4>72>;OBь ?>5B0?=> 

2V4<>28B8AO 2V4 28:>@8AB0==O 28:>?=>3> ?0;820 B0 2?@>2048B8 :;V<0B8G=> 

>@Vє=B>20=V ?@0:B8:8. !0 3;>10;ь=><C @V2=V AB>WBь 0<1VB=5 70240==O 

B@0=AD>@<C20B8 2B@0B8 ?5@5E>4C 2V4 B@048FV9=>W 5:>=><V:8 C 283>48 

=87ь:>2C3;5F52>3> 7@>AB0==O. 

 

 

 

 

 



1.2. �?;82 3;>10;ь=8E :;V<0B8G=8E 7<V= =0 AB@0B53VW ?5@5E>4C 4> 

=87ь:>2C3;5F52>W 5:>=><V:8 B0 D>@<C20==O <V6=0@>4=>3> A?V2@>1VB=8FB20 
 

#@8G8==>-=0A;V4:>289 72’O7>: <V6 D0:B>@0<8 3;>10;ь=>3> ?>B5?;V==O 1C2 

:>=AB0B>20=89 ;8H5 1;87ь:> ?V2 AB>;VBBO B><C. �;O ?>OA=5==O ?@8G8= 7<V=8 

:;V<0BC ?@>?>=C20;8AO @V7=V 3V?>B578. )>G0 ?@8?CI5==O ?@> 7=0G=5 71V;ьH5==O 

<0A8 0B<>AD5@=>3> CO2 ?V4 2?;82>< A?0;N20==O @V7=8E 284V2 ?0;820 

28A;>2;N20;>AO 704>23> 4> ?>G0B:C A8AB5<0B8G=8E A?>AB5@565=ь 70 

:>=F5=B@0FVєN CO2, F59 D0:B 1C;> 4>AB>2V@=> 7’OA>20=> 2 60-E@@. 20 AB. 

�030B>G8A5;ь=V 4>A;V465==O Fь>3> =0?@O<C 1C;8 70?>G0B:>20=V 7 ?>O2>N 

<>6;82>AB59 :><?’NB5@=>3> <>45;N20==O :;V<0BC B0 9>3> 7<V= 2 !0FV>=0;ь=V9 

<5B5>@>;>3VG=V9 A;C61V %,� (Weather Bureau). �=0:>28<8 2 B5>@VW 282G5==O 

7<V= :;V<0BC 2=0A;V4>: 3>A?>40@Aь:>W 4VO;ь=>ABV є @>1>B8 %N:C@>  0=015 

(Syukuro Manabe), �6>75D0 %<03>@V=Aь:>3> (Joseph Smagorinsky), $VG0@40 

�575@0;40 (Richard Wetherald) [1-4], �659<A0 )0=A5=0 (James Hansen) [5-6], 

�5@B0 �>;V=0 (Bert Bolin) [8-9] B0 V=. 

"4=8< 7 ?5@H8E ?>G02 282G0B8 D5=><5= 3;>10;ь=>3> ?>B5?;V==O %. 

 0=015 (Manabe, 1931; �0C@50B !>15;V2Aь:>W ?@5<VW 7 DV78:8, 2021), 9>3> 

?>G0B:>2>N <5B>N 1C;> ?@>AB> ?>:@0I8B8 <5B5>@>;>3VG=V ?@>3=>78, >A:V;ь:8 =0 

B>9 G0A ?8B0==O 7<V=8 :;V<0BC =5 1C;> 0:BC0;ь=8<. )>G0, =0?@8:V=FV 19 AB>;VBBO 

H254Aь:89 EV<V: %25=B5 �@@5=VCA (Svante Arrhenius) ?>?5@54602, I> A?0;N20==O 

28:>?=>3> ?0;820 ?@872545 4> ?>B5?;V==O =0 ?;0=5BV. �> :V=FO 1960-E @>:V2 

<>45;ь %.  0=015 ?5@5410G8;0, I> O:I> :>=F5=B@0FVO CO2 ?>42>WBьAO, A5@54=O 

A2VB>20 B5<?5@0BC@0 ?V428I8BьAO =0 2°C. !>289 =0C:>289 ?V4EV4 28O282 ?5@HV 

ACG0A=V =0C:>2V 4>:078 71V;ьH5==O 28:84V2 CO2 V 9>3> 2?;82C =0 3;>10;ь=V 7<V=8 

:;V<0BC. � 1967 @>FV =0C:>25Fь C A?V202B>@AB2V 7 $. �575@0;4>< (Wetherald) 

V;NAB@Cє, I> :>=F5=B@0FVO ?0@=8:>28E 307V2 2 0B<>AD5@V <>65 2?;820B8 =0 

B5<?5@0BC@C [1]. %?@>I5=0 <>45;ь :;V<0BC �5<;V, O:0 1C;0 ?@54AB02;5=0 2 

>A=>2>?>;>6=V9 AB0BBV 1967 @>:C, >?C1;V:>20=V9 2 6C@=0;V 0B<>AD5@=8E =0C: 

(Journal of Atmospheric Sciences), H284:> 1C;0 287=0=0 D;03<0=Aь:>N. 



 >45;ь 70A2V4G8;0, I> ?>42>є==O @V2=O CO2 2 0B<>AD5@V ?@872545 4> 

?V428I5==O B5<?5@0BC@8 =0 �5<;V ?@81;87=> =0 2°%, 25;8G8=C, O:C ?V7=VH5 

?>3>48;0 <V6=0@>4=0 A?V;ь=>B0 O: 25@E=N <56C, 70 O:>N @878:8 7<V=8 :;V<0BC 

AB0NBь =5?@89=OB=> 28A>:8<8. %.  0=015 ?@>4>26C202 24>A:>=0;N20B8 

:;V<0B8G=5 <>45;N20==O, 45B0;ь=> >?8ACNG8 @>;ь CO2 2 :;V<0BV �5<;V. 

 >45;N20==O 70A2V4G8;>, I> ?>ABV9=> 7@>AB0NGV :V;ь:>ABV CO2 A?@8G8=ONBь =5 

;8H5 ?V428I5==O 3;>10;ь=8E B5<?5@0BC@, 0 9 ?V428I5==O @V2=O <>@O, 7<V=C 

@568<C >?04V2 B>I>. �C;ь<V=0FVєN FVєW @>1>B8 AB0;0 ?C1;V:0FVO 1975 @>:C, O:0 

C4>A:>=0;8;0 ?>?5@54=V <>45;V, ?@54AB0282H8 4>40B:>2V 5;5<5=B8 :;V<0B8G=>W 

A8AB5<8 0B<>AD5@0-ACH0->:50=, V ?@>45<>=AB@C20;0 =02VBь 28IC H284:VABь 

3;>10;ь=>3> ?>B5?;V==O, 2@0E>2CNG8 71V;ьH5==O 0B<>AD5@=>3> CO2 [2]. ' @>1>BV 

«#@> @>7?>4V; 7<V= :;V<0BC 2=0A;V4>: 71V;ьH5==O CO2 2 0B<>AD5@V» (1980) 

4>2545=>, I> @50:FVO <>45;ь=>3> :;V<0BC =0 71V;ьH5==O 2<VABC CO2 C ?>2VB@V 

40;5:> =5 >4=0:>20 35>3@0DVG=>, B8< A0<8< 2:07CNG8 O: =0 3;>10;ь=89 

E0@0B:B5@ 7<V=, B0: V WE=N 0A8<5B@VG=VABь [3].  

!>2VB=V :;V<0B8G=V <>45;V, O:V 28:>@8AB>2CNBьAO  V6C@O4>2>N 3@C?>N 

5:A?5@BV2 7V 7<V=8 :;V<0BC (Intergovernmental Panel on Climate Change, IPCC), 

?V4B25@46CNBь 28A=>2:8 %.  0=015, 2?5@H5 >?@8;N4=5=V ?>=04 50 @>:V2 B><C. 

#> <V@V B>3>, O: =0:>?8GC20;8AO 2A5 1V;ьHV V :@0IV <5B5>@>;>3VG=V B0 :;V<0B8G=V 

40=V C?@>4>26 =0ABC?=8E 45AOB8;VBь, 28A=>2:8 %.  0=015 =5 ?@>AB> 

?V4B25@48;8AO, 0;5 9 A?@8O;8 ?>40;ьH><C @>728B:C B5>@VW 282G5==O 7<V=8 

:;V<0BC V 9>3> ?;82C =0 5:>=><V:C. &>9 D0:B, I> @>1>B8 %.  0=015 28B@8<0;8 

28?@>1C20==O G0A>< V =09@5B5;ь=VHC ?5@52V@:C O: 7 1>:C :>;53->4=>4C<FV2, B0: 

V 7 1>:C B8E, EB> <0є 0;ьB5@=0B82=89 ?>3;O4 I>4> 7<V=8 :;V<0BC, є =09:@0I8< 

4>:07>< 206;82>ABV 4>A;V465=ь C :;V<0B>;>3VW.  >45;ь �6. )0=A5=0 ?>:070;0, 

I> A2VB>20 B5<?5@0BC@0 ?V428I8BьAO 4> 4,5°C 2?@>4>26 21 AB>;VBBO. %B0BBO, O:C 

2V= >?C1;V:C202 C 1981 @>FV, <VAB8;0 42V V==>20FVW: 2>=0 2?5@H5 2:;NG0;0 F8D@8 

3;>10;ь=>W B5<?5@0BC@8 3 7024O:8 <5B>4C 9>3> 28=0E>4C 4;O 71>@C 40=8E 7 

4>ABC?=8E <5B5>@>;>3VG=8E AB0=FV9; 0 B0:>6 1C;> ?5@5410G5=>, O: ?>B5?;V==O 

2?;8=5 =0 V=HV ?@>F5A8, B0:V O: >:50=Aь:0 F8@:C;OFVO, 2B@0B0 0@:B8G=>3> 



:@860=>3> ?>:@82C 01> F8:;8 ?>ACE V ?>25=59. �0 DC=40<5=B0;ь=89 2=5A>: C 

@>7@>1:C <0B5<0B8G=8E <>45;59 :;V<0B8G=>W A8AB5<8 B0 =>20B>@Aь:5 

28:>@8AB0==O F8E <>45;59 4;O ?@>є:BC20==O @50:FVO :;V<0BC �5<;V =0 7<V=C 

:>=F5=B@0FVW 0B<>AD5@=>3> CO2 2 2017 @>FV %.  0=015  B0 �6. )0=A5=C 

?@8AC46CєBьAO #@5<VO «(@>=B8@8 7=0=ь» (The Foundation Frontiers of Knowledge 

Award) C :0B53>@VW «�<V=0 :;V<0BC». �6. )0=A5= 7 1981 ?> 2013 @V: >1V9<02 

?>A04C �8@5:B>@0 �=AB8BCBC :>A<VG=8E 4>A;V465=ь �>440@40 (Director of NASA’s 

Goddard Institute for Space Studies, GISS). �C4CG8 G0AB8=>N :><0=48, O:0 

@>7@>18;8 V=AB@C<5=B8 ?@>3=>7C20==O ?>3>48, 2>=8 70157?5G8;8 4>23>AB@>:>25 

<>45;N20==O :;V<0BC. *O <>45;ь ?>ABV9=> 24>A:>=0;NєBьAO 2V4?>2V4=> 4> =>28E 

B5E=VG=8E 4>AO3=5=ь. ' 1987 @>FV 1C2 >?C1;V:>20=89 ?5@H89 0=0;V7 3;>10;ь=>W 

B5<?5@0BC@8 GISS, O:89 28O282 ?V428I5==O B5<?5@0BC@8 �5<;V <V6 1880 V 1985 

@>:0<8. ' AB0BBV 1988 @>:C �6. )0=A5=0 V 9>3> A?V202B>@8 ?5@5410G8;8 

?@8A:>@5==O 3;>10;ь=>3> ?>B5?;V==O 2V4=>A=> 1950-E @>:V2, 707=0G82H8, I> 

9>3> =0A;V4:8 1C4CBь 2V4GCB=V 265 2 1990-E @>:0E. 

' 1988 @>FV 4>?>2V4ь �6. )0=A5=0 �><VB5BC %5=0BC %?>;CG5=8E ,B0BV2 7 

?8B0=ь 5=5@35B8:8 B0 ?@8@>4=8E @5AC@AV2, ?>1C4>20=0 =0 =0C:>28E 28A=>2:0E, 

A?@8O;0 ?V428I5==N ?>;VB8G=>W B0 A>FV0;ь=>W >1V7=0=>ABV I>4> ?@>1;5<8 

3;>10;ь=>3> ?>B5?;V==O, 9>3> 0=B@>?>35==>3> ?>E>465==O B0 =5>1EV4=>ABV 4VOB8 

=5309=>, I>1 ?><’O:H8B8 9>3> 2?;82 [5,6]. 

� 70-E @@. 20 AB. 7’O2;ONBьAO :V;ь:VA=V <>45;V 4;O ?@>3=>7C20==O 7<V=8 

<0A8 2C3;5:8A;>3> 307C 2 0B<>AD5@V 2=0A;V4>: 3>A?>40@Aь:>W 4VO;ь=>ABV. &0:, 

282G0NG8 EV<VG=89 A:;04 0B<>AD5@8, �59A (Baes) B0 V=. 2 1976 @>FV @>7@0EC20;8, 

I> 28:848 2C3;5FN 2=0A;V4>: 3>A?>40@Aь:>W 4VO;ь=>ABV I>@VG=> 7@>AB0NBь =0 

4,3%, 2 0B<>AD5@V =0:>?8GCєBьAO ?>;>28=0 Fь>3> >1AO3C. �2B>@8 FVєW B5E=VG=>W 

4>?>2V4V 707=0G0NBь, I> ?@8 715@565=V B5<?V2 7@>AB0==O A?>6820==O ?0;ь=>3> 

70-E @@. 4> 2025 @>:C :>=F5=B@0FVO 2C3;5FN 7@>AB5 =0 81% ?>@V2=O=> 7 1860 

@>:><, B>1B> 7 4>V=4CAB@V0;ь=>N 5?>E>N. %CG0A=V <5B>48 ?@>3=>7C20==O 

@>728B:C 5=5@35B8:8 ACBBє2> 4>A:>=0;VHV V B>G=VABь @>7@0EC=:V2 7=0G=> 28I0 

[10]. 



�>23>AB@>:>2V ?@>3=>78 @>728BC 5=5@35B8:8 70?>G0B:C20;8 $>BBV (Rotty, 

%,�, 1979), �>;ьD )5D5;5 (Wolf Häfele, !V<5GG8=0, 1980). &0:, 2 @>1>BV $>BBV 

«%CG0A=5 B0 <091CB=є 28@>1=8FB2> CO2 7 28:>?=>3> ?0;820: 3;>10;ь=0 >FV=:0» 

707=0G5=>, I> @V25=ь 2C3;5:8A;>3> 307C 2 0B<>AD5@V є ?8B0==O< A2VB>2>3> 

<0AHB01C. "4=>AB>@>==V 4VW 1C4ь-O:>W >4=VєW =0FVW I>4> ?;0=C20==O 0;ьB5@=0B82 

28:>@8AB0==N 28:>?=>3> ?0;820 H284H5 70 2A5 1C4CBь =55D5:B82=8<8 4;O 

:>=B@>;N =04 CO2. �@>AB0==O A?>6820==O 5=5@3VW 2 <8=C;><C 2 >A=>2=><C 

107C20;>AO =0 28:>?=><C ?0;82V, V, >B65, I>@VG=5 28@>1=8FB2> 2C3;5:8A;>3> 307C 

AB01V;ь=> 7@>AB0;> =0 4,3%. ' 1976 @>FV A2VB>25 28@>1=8FB2> 2C3;5:8A;>3> 307C 

<VAB8;> ?>=04 5 <V;ьO@4V2 <5B@8G=8E B>== 2C3;5FN. � =8E 27% 1C;> @57C;ьB0B>< 

4VO;ь=>ABV 2 %?>;CG5=8E ,B0B0E, 0;5 4> 2025 @>:C 7030;ь=0 AC<0 7@>AB5 1V;ьH 

=V6 C?’OB5@> @07>< 7 :@0W=0<8, I> @>72820NBьAO, 1> �7VO 28@>1;Oє 1V;ьH5 

?>;>28=8 7030;ь=>A2VB>2>3> >1AO3C. �0240==O 4;O %?>;CG5=8E ,B0BV2 ?>;O30є 2 

B><C, I>1 @>7@>18B8 A8AB5<8 5=5@3>?>AB0G0==O, I> =5 107CNBьAO =0 28:>?=><C 

?0;82V, O:5 <>65 V 1C45 28:>@8AB>2C20B8AO :@0W=0<8, I> @>72820NBьAO [11]. 

$>1>B8 �. )5D5;5 1970-E @>:V2 70:;0;8 >A=>28 4;O 5=5@35B8G=8E 

4>A;V465=ь B0 є >A=>2>?>;>6=8< C D>@<C20==V 3;>10;ь=>W B@0=AD>@<0FVW 4> 

AB0;>3> <091CB=ь>3>. �. )5D5;5 (192732013) 1C2 ?5@H8< :5@V2=8:>< 

5=5@35B8G=8E ?@>3@0< 2  V6=0@>4=><C V=AB8BCBV ?@8:;04=>3> A8AB5<=>3> 

0=0;V7C (The International Institute for Applied Systems Analysis, IIASA, �2AB@VO) 7 

;8?=O 1973 @. 4>  ;8AB>?040 1981 @. �VO;ь=VABь =0 FV9 ?>A04V A?@8O;0 >1’є4=0==N 

2G5=8E-5=5@35B8:V2 7V %E>4C V �0E>4C 4;O ?@>2545==O ?5@H8E 3;>10;ь=8E 

4>23>AB@>:>28E 4>A;V465=ь 5=5@35B8:8 <091CB=ь>3>. � @>1>BV [12] �. )5D5;5 

=02>48Bь @57C;ьB0B8 4;O 42>E AF5=0@VW2 10;0=AC <V6 ?>?8B>< V ?@>?>78FVєN 

5=5@3VW =0 =0ABC?=V 50 @>:V2 4;O A5<8 >A=>2=8E @53V>=V2 A2VBC, 74V9A=5=8E IIASA. 

�>65= 4>A;V46C20=89 AF5=0@V9 2:07Cє =0 71V;ьH5==O 5:>;>3VG=8E ?@>1;5<, 

?>2’O70=8E V7 71V;ьH5==O< 28:>@8AB0==O 28:>?=>3> ?0;820, V ?>B5=FV9=V 

35>?>;VB8G=V ?@>1;5<8, ?>2’O70=V 7V A2VB>28< @>7?>4V;>< @5AC@AV2. &0: 1C;> 

?>:;045=> ?>G0B>: >13>2>@5==N =5>1EV4=>ABV 2?@>20465==O ?>;VB8:8 

45:0@1>=V70FVW =5 ;8H5 =0 =0FV>=0;ь=><C @V2=V, 0 9 C73>465=8<8 :>;5:B82=8<8 



4VO<8 =0 3;>10;ь=><C @V2=V 7 <5B>N AB@8<C20==O 7@>AB0==O B0 A:>@>G5==O 

28:84V2 2C3;5FN.  

!>25 B0 :@8B8G=5 @>7C<V==O <V6=0@>4=8E 4>23>AB@>:>28E 0A?5:BV2 

5=5@35B8G=>W ?@>1;5<8 4>72>;8;> >B@8<0B8 A5<8@VG=5 4>A;V465==O �=5@3VO 2 

>1<565=><C A2VBV (Energy in a Finite World, 1981), ?@>2545=5 IIASA 70 CG0ABN 

?>=04 140 =0C:>2FV2 V7 20 :@0W= A2VBC. �C;> 45B0;ь=> ?@>0=0;V7>20=> 50-@VG=89 

?5@V>4 7 1980 ?> 2030 @V:, E>G0 45O:V G0AB8=8 4>A;V465==O <0;8 H8@H89 

3>@87>=B <>45;N20==O. �5>3@0DVG=> 1C;8 2:;NG5=V 2AV :@0W=8 A2VBC: @>728=5=V 

:@0W=8 B0 :@0W=8, I> @>72820NBьAO, :@0W=8 7 @8=:>2>N B0 F5=B@0;V7>20=>N 

5:>=><V:>N. �C;> A?@>3=>7>20=> =5>1EV4=VABь 4> 2030 @>:C ?5@5E>4C 2V4 

3;>10;ь=>W 5=5@35B8G=>W A8AB5<8, 70A=>20=>W =0 28:>?=><C ?0;82V, I> 

28G5@?CєBьAO, 4> 0;ьB5@=0B82=8E, I> 107CNBьAO =0 =528G5@?=8E ABV9:8E 

@5AC@A0E. !5>1EV4=VABь B0:>3> ?5@5E>4C 2 @>1>BV ?>2’O70=0 V7 7@>AB0==O< 

=0A5;5==O [13]. "B65, 1C;> G8 =5 2?5@H5 70?@>?>=>20=> 4> @>73;O4C V 282G5==O 

V<?5@0B82 =87ь:>2C3;5F52>W <>45;V @>728B:C =0 7<V=C B@048FV9=><C ‒ 

28A>:>2C3;5F52><C.  

!0ABC?=>N 2VE>N C 4>A;V465==V 7<V=8 :;V<0BC B0 =5>1EV4=>ABV 

=87ь:>2C3;5F52>3> ?5@5E>4C AB0;0 =>20B>@Aь:0 �A5A2VB=O :;V<0B8G=0 

:>=D5@5=FVO C �5=52V, ?@>2545=0 C 1979 @>FV  V6=0@>4=>N @04>N 7 =0C:8 

(International Science Council), �A5A2VB=ь>N <5B5>@>;>3VG=>N >@30=V70FVє (WMO) 

B0 ?@>3@0<>N ""! 7 4>2:V;;O (UNEP). "@30=V70B>@8 :>=D5@5=FVW 70<>28;8 

A5@VN >3;O4>28E 4>?>2V459 7 =0C: ?@> :;V<0B C ?@>2V4=8E D0EV2FV2, 2 O:8E 1C;8 

282G5=V =0C:>2V 40=V, FV 40=V ?V4B25@48;8 4>23>AB@>:>289 2?;82 @V2=V2 CO2 =0 

3;>10;ь=89 :;V<0B. !0C:>25 :5@V2=8FB2>  V6=0@>4=>W @048 7 =0C:8 B0 

?@54AB02=8:8 C@O4V2 4>A;CE0;8AO 4> ?>@04 7V AB2>@5==O >:@5<>W :;V<0B8G=>W 

?@>3@0<8. 1979 @>:C 70?CAB8;8 �A5A2VB=N :;V<0B8G=C ?@>3@0<C 70 @V7=8<8 

=0?@O<0<8 2:;NG=> 7 �A5A2VB=ь>N ?@>3@0<>N 4>A;V465=ь :;V<0BC, 70240==O< 

O:>W 1C;> 287=0G8B8, =0A:V;ь:8 <>6=0 ?5@5410G8B8 :;V<0B V <V@C 0=B@>?>35==>3> 

2?;82C =0 :;V<0B. 



&0:8< G8=><, DC=40<5=B0;ь=V ?@0FV B5>@VW :;V<0BC 7V 7=0G=>N 

4>AB>2V@=VABN 4>2>4OBь 0=B@>?>35==89 E0@0:B5@ 7<V= ACG0A=>3> 3;>10;ь=>3> 

:;V<0BC, B>1B> >AB0==V 28:;8:0=V 3>A?>40@Aь:>N 4VO;ь=VABN V A?0;N20==O< 

28:>?=>3> ?0;820, 0 B0:>6 28E>4OBь 70 <56V >:@5<8E :@0W=. &><C 28<030NBь 

?>HC:C V 70<VI5==O B@048FV9=8E 465@5; 5=5@3VW 0;ьB5@=0B82=8< 7 <5B>N 

7<5=H5==O >1AO3V2 28:84V2 V 70?>1V30==O ?V428I5==O 3;>10;ь=>W B5<?5@0BC@8 B0 

=572>@>B=8E 7<V= :;V<0BC. &0: 2?5@H5 D>@<CєBьAO AB@0B53VO ?5@5E>4C 4> 

=87ь:>2C3;5F52>W <>45;V @>728B:C, >A=>2=V 5B0?8 D>@<C20==O O:>W <>6=0 

?@>AB568B8 =0A $8A. 1.4. 

 

 

$8A. 1.4. #@>F5A D>@<C20==O AB@0B53VW ?5@5E>4C 4> =87ь:>2C3;5F52>W 

<>45;V @>728B:C. �65@5;>: A:;045=> 02B>@>< =0 >A=>2V [3-6, 8-13]. 

 

!5>1EV4=VABь 4> 2030 @>:C ?5@5E>4C 2V4 3;>10;ь=>W 5=5@35B8G=>W A8AB5<8, 
70A=>20=>W =0 28:>?=><C ?0;82V, 4> 0;ьB5@=0B82=8E ABV9:8E @5AC@AV2, 
A?@>3=>7>20=0 70 @57C;ьB0B0<8 3;>10;ь=8E 4>23>AB@>:>28E 4>A;V465=ь 
5=5@35B8:8 (�=5@3VO 2 >1<565=><C A2VBV, 1981)

�0A2V4G5==O, I> (1) @V25=ь %"2 2 0B<>AD5@V є ?8B0==O< A2VB>2>3> <0AHB01C, V 
(2) >4=>AB>@>==VE 4V9 1C4ь-O:>W >4=VєW =0FVW =54>AB0B=ь> 4;O @>728B:C
0;ьB5@=0B82 28:>?=><C ?0;82C B0 :>=B@>;N =04 %"2  ($>BBV, �. )5D5;5)

�>=AB0B0FVO 0=B@>?>35==>3> E0@0:B5@C 7<V=8 :;V<0BC 2=0A;V4>: 3>A?>40@Aь:>W 
4VO;ь=>ABV, A?0;N20==O 28:>?=>3> ?0;820 (�>;V=)

�8O2;5==O ?@O<>W 70;56=>ABV <V6 ?V428I5==O< B5<?5@0BC@8 V 7@>AB0==O< 
:>=F5=B@0FVW ?0@=8:>28E 307V2 2 0B<>AD5@V, @>7@0E>20=>, =0A:V;ь:8 
?V428I8BьAO 3;>10;ь=0 B5<?5@0BC@0 2 @57C;ьB0BV 7@>AB0==O >1AO3C 28:84V2 
(%.  0=015, �6. )0=A5=)



�>2545==O 0=B@>?>35==>3> E0@0:B5@C 7<V=8 :;V<0BC, =5>1EV4=>ABV 268BBO 

70E>4V2 =0 AB@8<C20==O 3;>10;ь=>3> ?>B5?;V==O, 0 B0:>6 70A2V4GC20==O B>3> 

D0:BC, I> >4=>AB>@>==VE 4V9 >:@5<8E 45@602 1C45 =54>AB0B=ь> 4;O 28@VH5==O 

3;>10;ь=>W ?@>1;5<8 7C<>28;8 0:B82V70FVN 4VO;ь=>ABV 2G5=8E B0 C@O4>2FV2 =0 

=04=0FV>=0;ь=><C @V2=V. 

� 1950-E @@. =0C:0 ?@> 2;82 7<V=8 :;V<0BC =0 5:>=><V:C C>A>1;Nє 

<V6=0@>4=5 A?V2@>1VB=8FB2> <V6 4>A;V4=8:0<8 C ?>є4=0=V 7 <V6C@O4>2>N 

270є<>4VєN. /A:@028< ?@8:;04>< B0:>W A?V2?@0FV є ?5@H89 3>;>20  V6C@O4>2>W 

3@C?8 5:A?5@BV2 7V 7<V=8 :;V<0BC (1988-1997) �5@B �>;V= (Bert Bolin, 1925-2007). 

�. �>;V= 4>2V2, I> H284:V 7<V=8 <0A8 2C3;5:8A;>3> 307C 2 0B<>AD5@V є =0A;V4:>< 

0=B@>?>35==8E D0:B>@V2. %?0;N20==O 2C3V;;O, =0DB8 B0 V=H8E B@048FV9=8E 

28:>?=8E 465@5; 5=5@3VW ?@872>48Bь 4> 28:84V2 2 0B<>AD5@C 2C3;5FN, O:0 

2V4?>2V40є <0AV 510¹⁵ 3/@V: (1977) [8, 9].  

'?@>4>26 1980-E @>:V2 7’O2;O;8AO 4>:078 B>3>, I> 2?;82 7<V= :;V<0BC =0 

5:>=><V:8 є 3;>10;ь=8< V 28<030є H8@>:>3> =0C:>2>3> ?>3;O4C. *5 CA2V4><;5==O 

A?@8O;> 70?CA:C  V6=0@>4=>W ?@>3@0<8 «�5>AD5@0-�V>AD5@0» (International 

Geosphere-Biosphere Programme, IGBP), A?>=A>@>20=>W  V6=0@>4=>N @04>N 7 

=0C:8 (ICSU), =0 WW �5=5@0;ь=V9 0A0<1;5W C 1986 @>FV. IGBP 1C;> AB2>@5=> 4;O 

@>73;O4C �5<;V O: A8AB5<8 3;>10;ь=> 270є<>4VNG8E O28I V @>7C<V==O DV78G=8E, 

EV<VG=8E V 1V>;>3VG=8E ?@>F5AV2, O:V @53C;NNBь FN A8AB5<C, 7<V=, I> 

2V41C20NBьAO 7 F8<8 ?@>F5A0<8, V @>;V 4VO;ь=>ABV ;N48=8 2 F8E 7<V=0E. � 1985 

@>FV  V6=0@>4=0 @040 7 =0C:8, �A5A2VB=O <5B5>@>;>3VG=0 >@30=V70FVO B0 ?@>3@0<0 

""! 7 4>2:V;;O V=VFVNNBь V ?@>2>4OBь G5@3>2C :>=D5@5=FVN (�2AB@VO) =0 B5<C 

«"FV=:0 @>;V 42>>:8AC 2C3;5FN B0 V=H8E ?0@=8:>28E 307V2 C :;V<0B8G=8E 7<V=0E 

B0 ?>2’O70=8E 7 =8<8 2?;820E». �2VB «#0@=8:>289 5D5:B, 7<V=0 :;V<0BC B0 

5:>A8AB5<8» є ?5@H>N 2A51VG=>N <V6=0@>4=>N >FV=:>N 2?;82C ?0@=8:>28E 

307V2 2 0B<>AD5@V =0 4>2:V;;O. � 72VBV 2?5@H5 @5:><5=4>20=V :>=:@5B=V ?>;VB8G=V 

4VW C =0?@O<:C <V6=0@>4=>3> A?V2@>1VB=8FB20 7 ?8B0=ь 7<V=8 :;V<0BC. �>:@5<0, 

70:;8:8 4> C@O4V2 287=0B8, I> <091CB=O 7<V=0 :;V<0BC <>65 1CB8 7C?8=5=0 G5@57 



?>;VB8:C I>4> 28:>@8AB0==O 28:>?=>3> ?0;820 B0 5=5@3>715@565==O. &>1B> 

=0C:0 ?@> 2?;82 7<V=8 :;V<0BC =0 5:>=><V:C ?5@5AB0є 1CB8 A?@02>N ;8H5 2G5=8E. 

�>=D5@5=FVO 1985 @>:C A?@8O;0 AB2>@5==N �>=AC;ьB0B82=>W 3@C?8 7 

?0@=8:>28E 307V2 (Advisory Group on Greenhouse Gases, AGGG), O:0 ?@>25;0 

<V6=0@>4=V A5<V=0@8 B0 ?V43>BC20;0 :V;ь:0 72VBV2 ?@> =5>1EV4=VABь 2?@>20465==O 

@57C;ьB0BV2 @>728B:C =0C:8 ?@> :;V<0B 4;O ?>;VB8:8. �>=AC;ьB0B82=C 3@C?C 7 

?0@=8:>28E 307V2 <>6=0 22060B8 ?>?5@54=8F5N  V6C@O4>2>W 3@C?8 5:A?5@BV2 7V 

7<V=8 :;V<0BC (IPCC). #>;VB8:8 ?>G0;8 @>7C<VB8 A5@9>7=V 4>23>AB@>:>2V 

=0A;V4:8 =0C:>28E 2V4:@8BBV2 V 4V9H;8 28A=>2:C, I> AGGG =5>1EV4=> 70<V=8B8 

=0 =>2C =570;56=C >DVFV9=C 3@C?C ?V4 157?>A5@54=V< :>=B@>;5< ?@54AB02=8:V2, 

I> ?@87=0G0NBьAO :>6=>N :@0W=>N. 

&0:, C 1988 @. 1C;> AB2>@5=>  V6C@O4>2C 3@C?8 5:A?5@BV2 7V 7<V=8 :;V<0BC 

(Intergovernmental Panel on Climate Change, IPCC), O:V9 1C;> 4>@CG5=> @53C;O@=> 

?V41820B8 ?V4AC<:8 =0C:>28E 4>A;V465=ь 7 <5B>N 282G5==O 20@V0=BV2 @503C20==O 

C@O4V2 =0 0=B@>?>35==C 7<V=C :;V<0BC. %B2>@5==N IPCC A?@8O;0 C 1987 @>FV 500-

AB>@V=:>20 4>?>2V4ь ""! «!0H5 A?V;ь=5 <091CB=є», C O:V9 1@02 CG0ABь �. �>;V=. 

#V4 9>3> 3>;>2C20==O< (7 1988 ?> 1997 @@.) IPCC ?V43>BC20;0 A2V9 #5@H89 72VB 

?@> >FV=:C (First Assessment Report, 1990 @.) V �@C389 72VB ?@> >FV=:C (Second 

Assessment Report, 1995 @.), 7024O:8 G><C IPCC @>74V;8;0 !>15;V2Aь:C ?@5<VN 

<8@C 2007 @. 7 :>;8H=V< 2VF5-?@57845=B>< %,� �;ь15@B>< �>@>< (Albert Gore) 

70 WE 7CA8;;O 7V 71>@C V @>7?>2AN465==N 7=0=ь ?@> 0=B@>?>35==89 2?;82 =0 7<V=C 

:;V<0BC B0 287=0G5==N ?@8=F8?V2, O:V =5>1EV4=> 28:>=0B8 4;O ?@>B84VW B0:8< 

7<V=0<. �. �>;V= >1’є4=02 @V7=><0=VB=V ?>3;O48 3500 2G5=8E 3@C?8 IPCC 2 

:>=A5=ACA=V @VH5==O [8, 9]. 

%B2>@5==O IPCC 70157?5G8;> V=AB8BCFV9=C 107C 1V;ьH FV;5A?@O<>20=>3> V 

A:>>@48=>20=>3> 282G5==O =5>1EV4=8E =0C:>2>-?>;VB8G=8E 270є<>4V9 =0 

<V6=0@>4=><C @V2=V. �. �>;V=, G;5= AGGG B0 02B>@ 72VBC SCOPE, 1C2 

?@87=0G5=89 ?5@H8< 3>;>2>N IPCC. �>=0 >FV=Nє 7<V= :;V<0BC, 9>3> ?@8G8=, 

?>B5=FV9=V =0A;V4:8 B0 AB@0B53V9 @503C20==O. �0 B@ь><0 =0?@O<0<8: =0C:>2V, 

B5E=VG=V B0 A>FV0;ь=>-5:>=><VG=V 7=0==O ?@> 7<V=8 :;V<0BC, ?@0FNNBь 



4>A;V4=8:8, O:V 3>BCNBь >FV=>G=V 4>?>2V4V 2V4?>2V4=>W @>1>G>W 3@C?8. 

%8=B57CNG0 4>?>2V4ь <VAB8Bь C7030;ь=5==O, 0 A:>@>G5=89 WW 20@V0=B (@57N<5) 

040?B>20=89 4;O H8@>:>3> 7030;C.  V6=0@>4=0 @040 7 =0C:8 V � " 

A?>=A>@C20;8 2 6>2B=V 1990 @>:C 4@C3C �A5A2VB=N :;V<0B8G=C :>=D5@5=FVN 2 

�5=52V. *O :>=D5@5=FVO AB0;0 I5 >4=VєN 2VE>N C 287=0==V @50;ь=>ABV 7<V=8 

:;V<0BC. �>=0 @>73;O=C;0 ?5@H89 72VB ?@> >FV=:C 2V4 IPCC. �>;>2=89 @>74V; 

=0C:>2>3> ?;0=C 4V9 4;O ?>:@0I5=>3> ?@>3=>7C20==O 3;>10;ь=8E 7<V= :;V<0BC 

1C2 =0?8A0=89 C A?V202B>@AB2V �>;>20<8 �A5A2VB=ь>W ?@>3@0<8 4>A;V465==O 

:;V<0BC (WCRP) B0  V6=0@>4=>W ?@>3@0<8 «�5>AD5@0-�V>AD5@0» (IGBP). 

#C1;V:0FVO #5@H>3> 72VBC ?@> >FV=:C IPCC 2 1990 @>FV A?>=C:0;0 C@O48 

?@>25AB8 ?5@53>2>@8 I>4> $0<:>2>W :>=25=FVW ""! ?@> 7<V=C :;V<0BC (United 

Nations Framework Convention on Climate Change, UNFCCC), <V6=0@>4=>3> 

4>3>2>@C <V6 :@0W=0<8 ?@> 1>@>Bь1C ?@>B8 2B@CG0==O ;N48=8 2 :;V<0B8G=C 

A8AB5<C, O:0 1C;0 3>B>20 4> ?V4?8A0==O =0 �>=D5@5=FVW "@30=V70FVW "1'є4=0=8E 

!0FV9 7 =02:>;8H=ь>3> A5@54>28I0 B0 @>728B:C, 2V4><>W O: «%0<VB �5<;V», 2 $V>-

45-�0=59@>. �@C389 72VB ?@> >FV=:C IPCC 1995 A?@8O2 C:;040==N <V6=0@>4=>3> 

4>3>2>@C, O:89 @>7H8@82 $0<:>2C :>=25=FVN ""! ?@> 7<V=C :;V<0BC, V C2V9H>2 

2 VAB>@VN O: �V>BAь:89 ?@>B>:>; (Kyoto Protocol), O:89 1C2 ?@89=OB89 1997 @>:C 

B0 =01C2 G8==>ABV 2005 @>:C. �3V4=> 4>:C<5=BC :@0W=8-CG0A=8FV 7>1>2’O7CNBьAO 

A:>@>GC20B8 28:848 ?0@=8:>28E 307V2, =0 >A=>2V =0C:>2>3> :>=A5=ACAC, I> 

3;>10;ь=5 ?>B5?;V==O V 28:848 CO2 A?@8G8=Oє 3>A?>40@Aь:0 4VO;ь=VABь ;N4AB20 

[16]. 

%B0=>< =0 2024 @V: є HVABь 72VBV2, O:V <VABOBь 2=5A:8 B@ь>E @>1>G8E 3@C? V 

C7030;ь=NNG89 72VB. $>1>GV 3@C?8 3>BCNBь 2A5>AO6=V 72VB8 ?@> AB0= =0C:>28E, 

B5E=VG=8E V A>FV0;ь=>-5:>=><VG=8E 7=0=ь ?@> 7<V=C :;V<0BC, WW =0A;V4:8 B0 

<091CB=V @878:8, 0 B0:>6 20@V0=B8 7=865==O B5<?V2 7<V=8 :;V<0BC. ' A:;04V IPCC 

?@0FNNBь V C:@0W=Aь:V 4>A;V4=8:8 (�@0:>2Aь:0 %2VB;0=0), 5:A?5@B8 C 2023 @>FV 

AE20;8;8 265 ,>AB89 %8=B57CNG89 �2VB [17]. %0<5 =0 40=8E, I> <VABOBь FV 

4>?>2V4V, D>@<CNBьAO 7030;ь=V >A=>28 3;>10;ь=>W :;V<0B8G=>W ?>;VB8:8.  

https://www.ipcc.ch/assessment-report/ar6/


�=AB8BCFV9=V >A=>28 3;>10;ь=>W AB@0B53VW =87ь:>2C3;5F52>3> @>728B:C  

D>@<CNBьAO 7 1992 @>:C, 7 <><5=BC ?@89=OBBO :@0W=0<8 $0<:>2>W :>=25=FVW ""! 

7V 7<V=8 :;V<0BC B0 >@30=V70FVW DC=:FV>=C20==O >4=>9<5==>3> A5:@5B0@V0BC. 

�<V=8 :;V<0BC, >?CAB5;N20==O B0 2B@0B0 1V>@V7=><0=VBBO >1’є4=0;8 C@O48 =0 

%0<VBV �5<;V 2 $V>-45-�5=59@> (1992) V 287=0G8;8 #>@O4>: 45==89 =0 21 AB>;VBBO, 

2 >A=>2V O:>3> ;568Bь AB0;89 @>728B>:. �>=25=FVO >E>?;Nє G;5=AB2> 198 :@0W=, 

A5:@5B0@V0BC 4>@CG5=> ?V4B@8<C20B8 3;>10;ь=C 2V4?>2V4ь =0 703@>78 7<V=8 

:;V<0BC. $0<:>20 :>=25=FVO ""! 7V 7<V=8 :;V<0BC AB0;0 >A=>2>N 4;O V=H8E 

3;>10;ь=8E C3>4, 7>:@5<0, �V>BAь:>3> ?@>B>:>;C (1997) B0 #0@87ь:>W C3>48 

(2015, COP 21). �V=F52>N <5B>N 2AVE B@ь>E C3>4 є «AB01V;V70FVO :>=F5=B@0FVW 

?0@=8:>28E 307V2 2 0B<>AD5@V =0 @V2=V, O:89 70?>1V30B8<5 =5157?5G=><C 

2B@CG0==N ;N48=8 2 :;V<0B8G=C A8AB5<C, V C G0A>2V @0<:8, O:V 4>72>;OBь 

5:>A8AB5<0< 040?BC20B8AO ?@8@>4=8< G8=>< V 70157?5G0Bь AB0;89 @>728B>:» 

[20]. � A5:@5B0@V0BV ?@0FNNBь 450 A?V2@>1VB=8:V2-D0EV2FV2 7V 7<V=8 :;V<0BC, O:V 

?@54AB02;ONBь 100 :@0W=, 7 1996 @>:C A5:@5B0@V0B 7=0E>48BьAO 2 �>==V, 

!V<5GG8=0. "G>;Nє F59 >@30= 2V4?>2V40;ь=89 A5:@5B0@. �7 AB@C:BC@>N <>6=0 

>7=09><8B8AO 70 ?>A8;0==O< [21]. ->@>:C A5:@5B0@V0B >@30=V7>2Cє 2V4 42>E 4> 

G>B8@ь>E ?5@53>2>@=8E A5AV9, =091V;ьH>N 7 O:8E є �>=D5@5=FVO AB>@V= (COP). 

*5 =091V;ьH0 I>@VG=0 :>=D5@5=FVO ""!, O:C 2V42V4Cє 1;87ь:> 25 B8A. CG0A=8:V2. 

":@V< >A=>2=8E :>=D5@5=FV9 A5:@5B0@V0B C?@>4>26 @>:C >@30=V7>2Cє I>@VG=V 

A5AVW 4>?><V6=8E >@30=V2, 7CAB@VGV B0 A5<V=0@8 [21].  

(C=:FV>=0;ь=V >1>2’O7:8 7<V=N20;8AO 2 G0AV. !0 ?5@H><C 5B0?V 

7>A5@546C20;8AO =0 <V6C@O4>28E ?5@5<>28=0E I>4> 7<V=8 :;V<0BC, I> 

D>@<C20;> 3;>10;ь=C ?5@53>2>@=C 0@EVB5:BC@C, O:0 A?@8O;0 @50;V70FVW �>=25=FVW, 

�V>BAь:>3> ?@>B>:>;C B0 #0@87ь:>W C3>48. �@C38< 5B0?>< V=AB8BCFV9=>W 

A?@><>6=>ABV %5:@5B0@V0BC AB0;0 B5E=VG=0 5:A?5@B870, 0=0;V7 B0 ?5@53;O4 

V=D>@<0FVW ?@> 7<V=C :;V<0BC, O:C ?>2V4><;O;8 :@0W=8 ?@8 2?@>20465=V 

<5E0=V7<V2 �V>BAь:>3> ?@>B>:>;C. &@5BV< 5B0?>< AB0;0 ?V4B@8<:0 @5єAB@C 

=0FV>=0;ь=> 287=0G5=8E 2=5A:V2, <5B0 AB2>@5==O @5єAB@C 3 28:>=0==O #0@87ь:>W 



C3>48. $5єAB@ 3 ?C1;VG=89 V <VAB8Bь =0FV>=0;ь=> 287=0G5=V 2=5A:8 214 :@0W= 

AB0=>< =0 15@575=ь 2025 [22].  

�:>=><VG=0 A:;04>20 3;>10;ь=>W :;V<0B8G=>W ?>;VB8:8 3 >48= 7 ?@V>@8B5BV2 

2 A8AB5<V <V6=0@>4=8E 5:>=><VG=8E 2V4=>A8=, I> 4>2>48Bь 7@>AB0==O 

G8A5;ь=>ABV ?@8O=9B8E AB@0B53V9 =87ь:>2C3;5F52>3> @>728B:C. %B0=>< =0 
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5;5<5=BV2 2?;82C =0 5:>=><VG=V V=B5@5A8 AC1’є:BV2 3>A?>40@N20==O, O:0 2@0E>2Cє 

>A>1;82>ABV 9>3> 7>2=VH=ь>3> B0 2=CB@VH=ь>3> A5@54>28I0. �:>=><VG=89 

<5E0=V7< 3 F5 AC:C?=VABь, A8AB5<0 <5B>4V2, D>@< B0 V=AB@C<5=BV2 ?@0:B8G=>3> 

28:>@8AB0==O 5:>=><VG=8E 70:>=V2, O:0 4>72>;Oє 4>AO30B8 ?52=8E ?>AB02;5=8E 

FV;59 5:>=><VG=>3> @>728B:C. %<8A; 9>3> DC=:FV>=C20==O ?>;O30є 2 B><C, I>1 



>?B8<V7C20B8 ?@>F5A 28:>@8AB0==O @5AC@AV2 B0 ?V428I8B8 5D5:B82=VABь V 

@57C;ьB0B82=VABь 68BBє4VO;ь=>ABV 5:>=><VG=>W A8AB5<8.  

�2B>@8B5B=8<8 4>A;V4=8:0<8 7 ?8B0=ь 5:>=><VG=>3> @>728B:C B0 

V=AB@C<5=BV2 70157?5G5==O 7@>AB0==O 2 C<>20E 3;>10;ь=>W :;V<0B8G=>W :@878 є 

!V:>;0A �5@15@B %B5@= (Nicholas Herbert Stern, �5;8:0 �@8B0=VO), "BB<0@ �5>@3 

�45=3>D5@ (Ottmar Georg Edenhofer, !V<5GG8=0), $>AA �0@=> (Ross Garnaut, 

�2AB@0;VO), &>@AB5= #5@AA>= (Torsten Persson, ,25FVO). �459=8< =0BE=5==8:>< 

:V;ь:VA=8E >FV=>: 3;>10;ь=>W 270є<>4VW <V6 5:>=><V:>N B0 :;V<0B>< AB02 �V;ьO< 

�. !>@430CA (William D. Nordhaus) [24-28], O:89 2 A5@548=V 90-E @@. @>7@>182 

<>45;ь «V=B53@0FVW 7<V=8 :;V<0BC C 4>23>AB@>:>289 <0:@>5:>=><VG=89 0=0;V7» 

(#@5<VO 7 5:>=><V:8 ?0<'OBV �;ьD@540 !>15;O 2018 @>:C).  

�. !>@430CA є 02B>@>< 48=0<VG=>W V=B53@>20=>W <>45;V :;V<0BC B0 

5:>=><V:8 (Dynamic Integrated model of Climate and the Economy, DICE). %CB=VABь  

@>7@>1;5=>W V=B53@>20=>W >FV=>G=>W <>45;V 3 C ?>є4=0=V 5:>=><VG=8E ?>:07=8:V2 

7 :;V<0B8G=8<8.  >45;ь @>7@>1;5=0 1994 @>:C. #>:07=8:8 <>45;V ?>є4=CNBь 

5:>=><VG=5 7@>AB0==O, D0:B>@0<8 O:>3> є 7@>AB0==O =0A5;5==O, ?@>4C:B82=VABь 

?@0FV B0 V=., 7 28:840<8 CO2 B0 V=H8E ?0@=8:>28E 307V2, :>=F5=B@0FVєN F8E 307V2 

2 0B<>AD5@V V, 2V4?>2V4=>, 7 ?>B5?;V==O<. �0 B8< >FV=NNBьAO 283>48 01> 2B@0B8 

2V4 7<V= B5<?5@0BC@8 B0 V=H8E :;V<0B8G=8E ?0@0<5B@V2 4;O 5:>=><V:8. 

#@87=0G5==O V=B53@>20=8E >FV=>G=8E <>45;59 3 B0: 720=0 A>FV0;ь=0, 01> 

ACA?V;ь=0, FV=0 2C3;5FN (social cost of carbon), O:0 V;NAB@Cє 2B@0B8, 28@065=V 2 

3@>H0E, 28:84V2 C<>2=>W B>=8 2C3;5:8A;>3> 307C. *5 V є FV=0 2?;82C ;N48=8 =0 

:;V<0B, V A0<5 ABV;ь:8 ?>28=5= A?;0GC20B8 5:>=><VG=89 AC1’є:B, O:89 74V9A=Nє 

28:848 (?@8=F8? «701@C4=N20G ?;0B8Bь»). (>@<>N B0:>W ?;0B8 є DV:A>20=89 

?>40B>: 01> @8=:>20 :2>B0 =0 28:848. �;V<0B 3 3;>10;ь=89 V FV=0 2C3;5FN B56 

3;>10;ь=0 V A:;040є 40 4>;. 70 B>=C. �. !>@430CA >=>2;Nє V 24>A:>=0;Nє <>45;ь, 

7>:@5<0 2V= AB2>@82 WW @53V>=0;ь=C 25@AVN, O:0 4>72>;Oє >FV=N20B8 5:>=><VG=89 

5D5:B 7<V=8 :;V<0BC =0 @V2=V >:@5<8E @53V>=V2.  

�. !>@430CA C 2013 @>FV =0?8A02 =0C:>2>-?>?C;O@=C :=83C «�;V<0B8G=5 

:078=>: $878:, =5287=0G5=VABь B0 5:>=><V:0 4;O A2VBC, I> ?>B5?;VH0є»  ?@> 



5:>=><V:C 7<V=8 :;V<0BC [25]. �8:>@8AB>2CNG8 <>2C, 4>ABC?=C 4;O 1C4ь-O:>3> 

=51094C6>3> G8B0G0, V 410NG8 ?@> B5, I>1 G5A=> ?@54AB028B8 @V7=V B>G:8 7>@C, 

2V= >13>2>@Nє ?@>1;5<C: O: 28=8:0є ?>B5?;V==O G5@57 =0H5 >A>18AB5 

A?>6820==O 5=5@3VW B0 O: ACA?V;ьAB20 70AB>A>2CNBь ?>40B:8 01> AC1A84VW 4;O 

C?>2V;ь=5==O 28:84V2 307V2, I> A?@8G8=ONBь 7<V=C :;V<0BC. �. !>@430CA 

?@>?>=Cє =>289 0=0;V7 B>3>, G><C ?>?5@54=V ?>;VB8:8, B0:V O: �V>BAь:89 

?@>B>:>;, =5 7<>3;8 C?>2V;ь=8B8 28:848 2C3;5:8A;>3> 307C, O:V =>2V ?V4E>48 

<>6CBь 1CB8 CA?VH=8<8 B0 O:V V=AB@C<5=B8 ?>;VB8:8 =091V;ьH 5D5:B82=> 

7<5=H0Bь 28:848. �. !>@430CA @>7’OA=Nє 287=0G0;ь=C ?@>1;5<C =0H>3> G0AC B0 

28:;040є =0ABC?=V 206;82V :@>:8 4;O C?>2V;ь=5==O B@0є:B>@VW 3;>10;ь=>3> 

?>B5?;V==O [25]. 

� @>1>BV [26] ?@>?>78FVO I>4> 1>@>Bь18 7 2V;ь=8< 28:>@8AB0==O< 

<V6=0@>4=8E :;V<0B8G=8E C3>4 ?>;O30є 2 D>@<C20==V «:;V<0B8G=>3> :;C1C» 01> 

:>0;VFVW :@0W= 4;O 70>E>G5==O 28A>:>3> @V2=O CG0ABV. �>;>2=8< 2V4:@8BBO< 

4>A;V465==O є 270є<>4VO <V6 :;C1=>N AB@C:BC@>N B0 H284:8<8 B5E=>;>3VG=8<8 

7<V=0<8. �>45= V7 =8E A0< ?> A>1V =5 7<>65 AB2>@8B8 ?>;VB8:C, AC<VA=C V7 

AB8<C;0<8, O:0 7<>65 4>AO3B8 0<1VB=8E FV;59 <V6=0@>4=>W :;V<0B8G=>W 

?>;VB8:8. &>@3>25;ь=V A0=:FVW 157 H284:>W B5E=>;>3VG=>W 45:0@1>=V70FVW 1C4CBь 

70=04B> 4>@>38<8, I>1 ?@8725AB8 4> A:>@>G5==O 28:84V2; 0=0;>3VG=>, H284:0 

B5E=>;>3VG=0 45:0@1>=V70FVO A0<0 ?> A>1V =5 ?@872545 4> 3;81>:>3> A:>@>G5==O 

28:84V2 G5@57 157:>=B@>;ь=VABь :@0W=. �;5 @07>< 2>=8 <>6CBь 4>AO3B8 

<V6=0@>4=8E FV;59 [26]. 

�>A;V465==O 2024 @>:C <VAB8Bь B@8 28A=>2:8, I> AB>ACNBьAO :;V<0B8G=>W 

?>;VB8:8. «#>-?5@H5, O: ?>B>G=0 ?>;VB8:0 (107>289 AF5=0@V9), B0: V @>7H8@5=0 

#0@87ь:0 C3>40 =5 740B=V >1<568B8 3;>10;ь=5 ?>B5?;V==O 4> 2°C 01> 4> 

>?B8<0;ь=>3> 7 B>G:8 7>@C 28B@0B V 283>4 @V2=O. #>-4@C35, 5:>=><VG=V AB02:8 2 

3;>10;ь=V9 :;V<0B8G=V9 ?>;VB8FV є 7=0G=8<8: 70 >FV=:0<8, G8AB0 ?@82545=0 

20@BVABь 5:>=><VG=8E 283>4 2V4 >?B8<0;ь=>W 70 A?V22V4=>H5==O< «28B@0B8-

283>48» ?>;VB8:8 AB0=>28Bь 1;87ь:> 120 B@8;ь9>=V2 4>;0@V2 %,�. #>-B@5Bє, 



O:I> 2@0EC20B8 2V4<V==>ABV 2 48A:>=BC20==V, 107>20 >FV=:0 A>FV0;ь=>W 20@B>ABV 

2C3;5FN DICE-2023 66 4>;. %,�/B CO2 C FV=0E 2020 @>:C» [27, c. 8]. 

&><C ?>B@V1=5 2?@>20465==O V==>20FV9=8E B5E=>;>3V9, =0?@8:;04, 4;O 

70E>@>=5==O 2C3;5FN, I>1 2V= =5 ?>B@0?;O2 2 0B<>AD5@C. #>; $><5@ ?>OA=Nє 

@>;ь B5E=>;>3V9, 157 O:8E =5<>6;825 5:>=><VG=5 7@>AB0==O, V 70C206Cє, I> 

B5E=>;>3VG=V 7<V=8 є @57C;ьB0B>< V=25AB8FV9=8E @VH5=ь, ?@89=OB8E 

5:>=><VG=8<8 035=B0<8, O:V <0:A8<V7CNBь ?@81CB>:. !>20B>@Aь:0 @>1>B0 

 N;;5@0,  5=45;ьA>=0 B0 !>@430CA0 (Muller, Mendelsohn and Nordhaus, 2011) B0 

>FV=:0 20;>28E 7>2=VH=VE 718B:V2, ?>2'O70=8E V7 701@C4=5==O< ?>2VB@O, ?@>?>=Cє 

206;825 @>7C<V==O Fь>3> ?@>F5AC [28]. 

' :;V<0B8G=V9 ?>;VB8FV ?5@52060NBь 420 ?V4E>48, O: 707=0G0NBь &0@V: 

�0=C@V B0 )0=A "?AEC@ (Tariq Banuri, Hans Opschoor). #5@H89 @>73;O40є FN 

?>;VB8:C O: V=25AB8FV9=C ?@>3@0<C, O:C A;V4 >FV=N20B8 70 <5B>4>;>3VG=8< 

?V4E>4>< 28B@0B8 − 283>48, 45 28B@0B8 − F5 =5>1EV4=V V=25AB8FVW 2 =>2V B5E=>;>3VW, 

0 283>48 − 70?>1V30==O 7<V=V :;V<0BC (?;NA 4>40B:>2V 5:>;>3VG=V B0 A>FV0;ь=V 

?5@52038 C ?52=8E 28?04:0E). �@C389 ?V4EV4 @>73;O40є :;V<0B8G=C ?>;VB8:C O: 

4VO;ь=VABь 7 =040==O 3;>10;ь=8E ACA?V;ь=8E 1;03 V A?@O<>20=89 =0 ?>HC: 

2V4?>2V4V =0 ?8B0==O, O: A?>=C:0B8 CG0A=8:V2 5:>=><VG=8E ?@>F5AV2, 2:;NG=> 7 

45@6020<8, =04020B8 B0:V ACA?V;ь=V 1;030 [29, A. 11-12]. �2B>@8 B>@:0NBьAO 

:;NG>28E ?8B0=ь 270є<>72’O7:C :;V<0B8G=>W ?>;VB8:8 B0 AB0;>3> @>728B:C 2 

@>1>G><C 4>:C<5=BV ""! (2007). � @>74V;V «#@>1;5<8 AB01V;V70FVW» 74V9A=5=89 

>3;O4 70E>4V2 3;>10;ь=>3> V =0FV>=0;ь=>3> @V2=O, @>7@>1;5=8E 2V4?>2V4=> 4> 

�V>BAь:>3> ?@>B>:>;C, A?@O<>20=8E =0 A:>@>G5==O 28:84V2 ?0@=8:>28E 307V2. 

�2B>@8 :>=AB0BCNBь, I> 70E>48 28O28;8AO =5045:20B=8<8 B0 =55D5:B82=8<8. 

�;O 45:0@1>=V70FVW ?>B@V15= V=H89 ?V4EV4, 7>:@5<0 ?@>?>=CєBьAO V=VFVN20B8 2 

:@0W=0E, I> @>72820NBьAO, ?@>3@0<8 45@602=>3> V=25ABC20==O 7 <V6=0@>4=8< 

DV=0=AC20==O<, O:0 4>72>;8Bь 2?@>2046C20B8 B5E=>;>3VW 28:>@8AB0==O 

2V4=>2;N20;ь=8E 465@5; 5=5@3VW [29]. 

"18420 ?V4E>48 282G0є !V:>;0A %B5@= 7 2006 @>:C, 2:07CNG8, I> 

5:>=><VG=0 =0C:0, 28:>@8AB>2CNG8 V=AB@C<5=B0@V9 0=0;V7C @878:V2 (:;V<0B8G=8E 



7<V=), 4>72>;Oє 70?@>?>=C20B8 V=AB@C<5=B8 4;O 45@602=>W ?>;VB8:8. !. %B5@= 

70C206Cє, I> 28:848 ?0@=8:>28E 307V2 є 7>2=VH=V< D0:B>@><, O:V 2V4@V7=ONBьAO 

2V4 728G=8E ?@8:;04V2 ?>1VG=8E 5D5:BV2 G>B8@<0 ?@8=F8?>28<8 2V4<V==>ABO<8: 

(1) 2>=8 є 3;>10;ь=8<8 70 A2>W< ?>E>465==O< B0 2?;82><; 

(2) 45O:V 7 =0A;V4:V2 є 4C65 4>23>AB@>:>28<8 V @53C;NNBьAO 70 ?@8=F8?>< 

?>B>:V2-70?0AV2; 

(3) VA=Cє 25;8:0 =5287=0G5=VABь =0 1V;ьH>ABV 5B0?V2 =0C:>28E ?>HC:V2; V 

(4) =0A;V4:8 ?>B5=FV9=> ACBBє2V V 1030B> 7 =8E <>6CBь 1CB8 =572>@>B=8<8. 

&0:8< G8=><, 7 Fь>3> A;V4Cє, I> 2 >A=>2V 5:>=><VG=>3> 0=0;V7C ?>28==V  

;560B8: 

(1) 5:>=><V:0 @878:C V =5287=0G5=>ABV; 

(2) 72'O7:8 <V6 5:>=><V:>N V 5B8:>N (VA=CNBь 203><V ?>B5=FV9=V ?>;VB8G=V 

:><?@><VA8 O: 2 <560E >4=>3> ?>:>;V==O, B0: V <V6 ?>:>;V==O<8), 0 B0:>6 

?>=OBBO 2V4?>2V40;ь=>ABV B0 ?@02 ?> 2V4=>H5==N 4> V=H8E ;N459 V 

=02:>;8H=ь>3> A5@54>28I0; 

(3) 203><0 @>;ь <V6=0@>4=>W 5:>=><VG=>W ?>;VB8:8. 

�@V< B>3>, ?>B5=FV9=V <0AHB018 2?;82V2 >7=0G0NBь, I> 4;O 7=0G=>W 

G0AB8=8 0=0;V7C 4>2545BьAO ?>@V2=N20B8 AB@0B53VW, O:V <>6CBь <0B8 ?@8=F8?>2> 

@V7=V H;OE8 @>728B:C 4;O A2VBC [30, A. 2 ].  

$>7@0EC=>: 28B@0B V 283>4 ?@54AB02;5=89 C G0AB8=V III 4>A;V465==O (%B5@=, 

2006), O:89 4>72>;Oє 7@>18B8 28A=>2>: ?@> B5, I> 3;>10;ь=0 20@BVABь 2B@0B 2V4 

7<V= :;V<0BC 70 2V4ACB=>ABV 70E>4V2 I>4> WE=ь>3> 70?>1V30==O A:;040є 5-20% ��# 

=0 @V: (2:;NG0NG8 «=5@8=:>2V» 5D5:B8, @878:8 B0 =5287=0G5=VABь), I> ACBBє2> 

?5@528ICє @VG=V 28B@0B8 =0 70157?5G5==O A:>@>G5==O 28:84V2 ?0@=8:>28E 307V2, 

O:V =5>1EV4=V 4;O C=8:=5==O =093V@H8E =0A;V4:V2 7<V=8 :;V<0BC V AB0=>2;OBь  1% 

A2VB>2>3> ��# I>@>:C 4> 2050 @>:C [31].  

� @>1>BV 2016 @>:C !. %B5@= 70C206Cє, I> 2V4?>2V4=> 4> ?>;>65=ь 

#0@87ь:>W C3>48 ?@> 7<V=C :;V<0BC 2015 @>:C A2VB ?>28=5= 4>AO3B8 =C;ь>2>W 

G8AB>W 2C3;5F52>W 5:>=><V:8 Fь>3> AB>;VBBO. $50;V70FVO ?>AB02;5=>W <5B8 

?>B@51Cє ?>;VB8:8, O:0 AB8<C;Nє V==>20FVW, V=25AB8FVW B0 ?V4?@8є<=8FB2>. 



#>;VB8G=0 2>;O 4;O ?@89=OBBO =5>1EV4=8E @VH5=ь G0AB:>2> 70;568Bь 2V4 

C4>A:>=0;5==O 0=0;V7C B0 >FV=>: 5:>=><V:8 7<V=8 :;V<0BC. &>4V =0A;V4:8 

=5:5@>20=>3> 3;>10;ь=>3> ?>B5?;V==O <>6=0 1V;ьH ?@>7>@> ?>@V2=OB8 7 

V=25AB8FVO<8 B0 V==>20FVO<8, =5>1EV4=8<8 4;O 9>3> ?><’O:H5==O. #>B>G=V 

5:>=><VG=V <>45;V, O: ?@028;>, A5@9>7=> =54>>FV=NNBь O: ?>B5=FV9=V =0A;V4:8 

=5157?5G=>W 7<V=8 :;V<0BC, B0: V ?5@52038 ?5@5E>4C 4> =87ь:>2C3;5F52>3> 

7@>AB0==O. �A=Cє =030;ь=0 ?>B@510 2 <>45;OE =>2>3> ?>:>;V==O, O:V 40NBь 

B>G=VHC :0@B8=C [32]. 

!. %B5@= ?>78B82=> E0@0:B5@87Cє >FV=:C 5:>=><VG=8E 2B@0B, O:V 107CNBьAO 

=0 @57C;ьB0B0E V=B53@>20=8E <>45;59 >FV=:8 (integrated assessment models, IAM), 

?>2’O70=8E 7 040?B0FVєN 4> 7<V= :;V<0BC. *V <>45;V =0<030NBьAO ?>є4=0B8 

:;NG>2V 5;5<5=B8 1V>DV78G=8E B0 5:>=><VG=8E A8AB5<. IAM B0:>6 

28:>@8AB>2CNBьAO 4;O @>7@0EC=:C ACA?V;ь=>W 20@B>ABV 2C3;5FN (social cost of 

carbon, SCC). *V >FV=:8 SCC 28:>@8AB>2CNBьAO ?>;VB8:0<8 2 0=0;V7V 28B@0B V 

283>4 2V4 ?>;VB8:8 ?><’O:H5==O =0A;V4:V2 7<V=8 :;V<0BC. !. %B5@= 70C206Cє, 

>A:V;ь:8 IAM C?CA:0є 1030B> 25;8:8E @878:V2 (=0?@8:;04 H8@>:><0AHB01=V 

:>=D;V:B8, <V3@0FVW ;N459, 7<5=H5==O 4>1@>1CBC), >FV=:8 SCC G0AB> 70=865=V. 

"FV=:0 28B@0B =0 ?><’O:H5==O =0A;V4:V2 7<V=8 :;V<0BC 70 <>45;;N IAM, =0 

4C<:C !. %B5@=0, B0:>6 <0є A5@9>7=V =54>;V:8, B><C 5:>=><V:0 :;V<0BC ?>B@51Cє  

@>7@>1:8 «B@5Bь>W E28;V» <>45;59. �>A;V4=8:8 @>7@>1;ONBь @V7=V B8?8 <>45;59, 

?5@A?5:B82=8<8 <>6CBь AB0B8 42V 7 =8E: 48=0<VG=V AB>E0AB8G=V >1G8A;N20;ь=V 

<>45;V 7030;ь=>W @V2=>2038 (dynamic stochastic computable general equilibrium 

models, DSGE) B0 035=B->@Vє=B>20=V <>45;V (agent-based models, ABM). #>4V1=> 

4> V=B53@>20=8E <>45;59 (IAM), 48=0<VG=V <>45;V (DSGE) A?@><>6=V 2@0EC20B8 

=5287=0G5=VABь <091CB=ь>3> G5@57 2:;NG5==O H>:V2, =0?@8:;04, 4;O 

28@>1=8FB20, A?>6820==O 01> :;V<0B8G=8E 2B@0B. �35=B->@Vє=B>20=V <>45;V 

(ABM) A?@><>6=V 70157?5G8B8 1V;ьH @50;VAB8G=5 CO2;5==O ?@> A>FV0;ь=>-

5:>=><VG=5 <>45;N20==O 5:>=><V:8 G5@57 270є<>4VN 25;8:>W :V;ь:>ABV @V7=8E 

035=BV2 =0 >A=>2V ?52=8E ?@028;. ABM H8@>:> 28:>@8AB>2CєBьAO C DV=0=A0E, 0;5 



I5 =5 7=09H;8 A5@9>7=>3> 70AB>AC20==O 4> 7<V= :;V<0BC. *5 ?5@A?5:B82=V 

@>7@>1:8. 

#>3;O48 !. %B5@=0, O:89 >1ґ@C=B>2C202 =5>1EV4=VABь 2?@>2048B8 

@53C;N20==O, ?>40B:8 =0 28:848 2C3;5FN B0 B>@3V2;N 28:840<8, 0 B0:>6 4>72>;8 

=0 701@C4=5==O B0 287=0G5==O ?@02 2;0A=>ABV, O: V=AB@C<5=B8 ?>;VB8:8 
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I>1 >FV=8B8 ?@8@VAB 2?;82C 4>40B:>2>W B>=8 CO2, I> 284V;OєBьAO 2 ?52=89 @V:. 

�@0E>2CNG8 ?@>3=>7>20=V 28:848, :;V<0B8G=89 <>4C;ь 35=5@C20B8<5 >FV=:8 

:>=F5=B@0FVW CO2 2 0B<>AD5@V B0 >:50=V, 7<V=8 B5<?5@0BC@8 ?>25@E=V B0 

?V428I5==O @V2=O <>@O. $07>< V7 2V4?>2V4=8<8 ?@>3=>70<8 I>4> =0A5;5==O B0 

��# FV :;V<0B8G=V @57C;ьB0B8 A;C3C20B8<CBь 2EV4=8<8 40=8<8 4;O <>4C;O 

718B:V2, O:89 I>@VG=> @>7@0E>2C20B8<5 3@>H>2C 20@BVABь G8AB8E :;V<0B8G=8E 

2?;82V2 B0 =0A;V4:V2 G5@57 ?@>3=>7>20=V 28:848. �>65= V7 F8E <>4C;V2 

2:;NG0B8<5 2EV4=V 40=V 01> AB@C:BC@=V 5;5<5=B8, O:V @>73;O40NBьAO O: 

=5287=0G5=V, I> ?@82545 4> @57C;ьB0BV2 C D>@<V @>7?>4V;C >FV=>: 4;O :>6=>3> 

@>:C, 0 =5 >:@5<>3> 7=0G5==O.  >4C;ь 48A:>=BC20==O ?V4AC<C202 18 <091CB=V9 

?>BV: <>=5B87>20=8E >FV=>: 718B:V2 4> є48=>W ?>B>G=>W 20@B>ABV 4;O :>6=>3> 7 

<>6;828E <091CB=VE «AB0=V2 A2VBC», O:V 2BV;5=V 2 0=0;V7V =0 ?>?5@54=VE 5B0?0E 

?@>F5AC >FV=:8 SC-CO2. �8A:>=BC20==O 3 F5 @>7@0EC=>:, 70 4>?><>3>N O:>3> 

28B@0B8 B0 283>48 2 <091CB=V @>:8 ?>@V2=NNBьAO 7 28B@0B0<8 B0 283>40<8, 

?>=5A5=8<8 Aь>3>4=V. %B02:0 48A:>=BC >7=0G0є 7<5=H5==O (01> «48A:>=B») 

20@B>ABV, =0 O:5 <091CB=V 28B@0B8 01> 283>48 :>@83CNBьAO :>6=>3> @>:C 2 

<091CB=ь><C 4;O ?>@V2=O==O 7 ?>B>G=8<8 28B@0B0<8 01> 283>40<8 [48, A. 18]. 

�0;56=> 2V4 AB02:8 48A:>=BC20==O A>FV0;ь=0 20@BVABь :0?VB0;C 2 %,� C 2020 

@>FV :>;820;0AO 2V4 14 4> 152 4>;. �2B>@8 <>45;V =5 V450;V7CNBь B5E=VG=V 

<>6;82>ABV <>45;V B0 70C206CNBь =0 2:;NG5==V @V7=8E B8?V2 =5287=0G5=>ABV 2 

?@>F5A <>45;N20==O, 0 B0:>6 465@5; =5287=0G5=>ABV, O:V =5 2@0E>20=V 2 

?>B>G=><C >FV=N20=V SC-CO2. �>;>2=8< =54>;V:>< 22060NBь =5EBC20==O 

206;828<8 72>@>B=8<8 72’O7:0<8 <V6 :><?>=5=B0<8 A8AB5<8 [48, A. 8]. 



 . �@>??5@ ?@>?>=Cє 2:;NG8B8 701@C4=5==O ?>2VB@O B0 2>48 4> %8AB5<8 

=0FV>=0;ь=8E @0EC=:V2, AB0B8AB8G=>W A8AB5<8 287=0G5==O @57C;ьB0BV2 4VO;ь=>ABV 

=0FV>=0;ь=>W 5:>=><V:8, ?>:07=8:V2 ��# B0 V=H8E <0:@>5:>=><VG=8E ?>:07=8:V2 

[49]. /: 707=0G5=> 2 @>1>BV 2024 @>:C «�:;NG5==O 701@C4=5==O ?>2VB@O B0 2>48 

4> =0FV>=0;ь=8E @0EC=:V2 4>E>4V2 V ?@>4C:FVW» («Incorporating Air and Water 

Pollution into the National Income and Product Accounts»), :>=F5?FVO @>7H8@5==O 

@0EC=:V2 =0FV>=0;ь=>3> 4>E>4C B0 ?@>4C:BC =0 =02:>;8H=є A5@54>28I5 

>13>2>@NєBьAO ?@>BO3>< 45AOB8;VBь (Ahmad, El Serafy B0 Lutz 1989; Nordhaus and 

Kokkelenberg 1999). ' A2>W9 AB0BBV  . �@>??5@ B0 �>=346C= #0@: @>73;O40NBь 

<>6;82VABь @>7@>1:8 4>?><V6=8E @0EC=:V2 4;O 28:84V2 >A=>2=8E 701@C4=N20GV2 

?>2VB@O V 2>48 70 A5:B>@0<8, 0 B0:>6 3@>H>2V >FV=:8 718B:V2, ?>2'O70=8E 7 F8<8 

28:840<8. �06;82VABь 2?@>20465==O B0:8E @0EC=:V2 ?>;O30є 2 =5>1EV4=>ABV 

:V;ь:VA=8E >FV=>: 7=0G=8E 7>2=VH=VE 5D5:BV2, ?>2’O70=8E V7 701@C4=5==O< 

?>2VB@O B0 2>48 2 %?>;CG5=8E ,B0B0E. �8<V@N20==O B0 >FV=:0 F8E 7>2=VH=VE 

5D5:BV2 4>?><>65 287=0G8B8, O: <8 @>72820є<>AO 7 B>G:8 7>@C =0H>3> 2?;82C =0 

=02:>;8H=є A5@54>28I5. �2B>@8 4V9H;8 28A=>2:C, I> 4;O 2?@>20465==O 

4>?><V6=8E @0EC=:V2 40=8E ?@> 28:848 2 0B<>AD5@C 4>AB0B=ь>, 2 B><C G8A;V ?@> 

28:848 ?0@=8:>28E 307V2, @07>< 7 B8< 2 @>7@V7V B5@8B>@V9 B0 A5:B>@V2 ?>B@51Cє 

?>40;ьH8E 4>>?@0FN20=ь. �?@>20465==O 4>40B:>28E @0EC=:V2 4>?><>65 C 

2AB0=>2;5==V 3@>H>2>W 20@B>ABV H:>48 2=0A;V4>: 28:84V2 2C3;5FN. �>40B:>2V 

@0EC=:8 701@C4=5=ь 2>48 <>6;82V, 0;5 287=0G5==O 2B@0B 2 3@>H>2V9 D>@<V 3 

4>23>AB@>:>20 ?5@A?5:B820 [50]. 

-5 >4=8< ?@>2V4=8< D0EV2F5< 5:>=><V:8 :;V<0BC є  09:; �@V=AB>C= 

(Michael Greenstone), 48@5:B>@ �=AB8BCBC 5=5@35B8G=>W ?>;VB8:8 +8:07ь:>3> 

C=V25@A8B5BC. �>3> ?>B>G=0 @>1>B0 2:;NG0є B5ABC20==O V==>20FV9=8E A?>A>1V2, 

A?@O<>20=8E =0 @>7H8@5==O 4>ABC?C :@0W=, I> @>72820NBьAO, 4> 5=5@3VW B0 

?V428I5==O 5D5:B82=>ABV 5:>;>3VG=8E =>@< C 2Aь><C A2VBV. �@V=AB>C= є 

A?V248@5:B>@>< �01>@0B>@VW 2?;82C =0 :;V<0B, 45 2V= ?@>2>48Bь G8A;5==V >FV=:8 

;>:0;ь=8E V 3;>10;ь=8E =0A;V4:V2 7<V=8 :;V<0BC. �@V< B>3>, 2V= @>7@>182 �=45:A 

68BBO 70 O:VABN ?>2VB@O (Air Quality Life Index™), O:89 ?5@5@0E>2Cє 



:>=F5=B@0FVN 701@C4=NNG8E @5G>28= 2 ?>2VB@V 2 WE=V9 2?;82 =0 >GV:C20=C 

B@820;VABь 68BBO, V AB02 A?V270A=>2=8:>< Climate Vault, >@30=V70FVW O:0 

28:>@8AB>2Cє @8=:8, I>1 4>?><>3B8 CAB0=>20< V ;N4O< 7<5=H8B8 A2V9 

2C3;5F5289 A;V4 [52]. �:>=><VG=89 @>728B>: 28<030є @V7:>3> 71V;ьH5==O 

A?>6820==O 5=5@3VW, O:  70C206CNBь 02B>@8 2 @>1>BV «�=5@3VO B0 4>2:V;;O» 

(Energy and environment, 2024). �>;>2=5 ?8B0==O ?>;O30є 2 B><C, O: <>6=0 

704>2>;ь=8B8 25;8G57=V 5=5@35B8G=V ?>B@518 2 5=5@3VW 4;O 70157?5G5==O 

7@>AB0==O, >4=>G0A=> 715@V30NG8 ?@8@>4=V 0:B828, O:V є >A=>2>N 4>1@>1CBC [53]. 

� @>1>BV «�:>=><V:0 3;>10;ь=>W 5=5@3VW» (The Economics of tne Global 

Energy, 2024) �@V=AB>C= :>=AB0BCє, I> 70<VABь B>3>, I>1 ?@>B8AB>OB8 >:@5<V9 

?@>1;5<V 7<V=8 :;V<0BC, A2VB ?>28=5= ?@>B8AB>OB8 �;>10;ь=><C 5=5@35B8G=><C 

28:;8:C (Global Energy Challenge, GEC), O:89 28<030є 2V4 CAVE :@0W= :><?@><VAV2 

<V6 B@ь><0 :>=:C@CNG8<8 V 270є<>?>2'O70=8<8 FV;O<8: =54>@>30 V =04V9=0 

5=5@3VO, G8AB5 ?>2VB@O V 7<5=H5==O 2B@0B 2V4 7<V=8 :;V<0BC [54]. ' 28A=>2:0E 

>:@5A;5=> ?>B5=FV9=V @VH5==O: FV=>CB2>@5==O =0 5=5@3VN =0 >A=>2V WW ?>2=>W 

ACA?V;ь=>W 20@B>ABV, V=25ABC20==O 2 B5E=VG=V B0 ?>;VB8G=V V==>20FVW, ?>:@0I5==O 

V=D>@<0FVW ?@> 701@C4=5==O B0 :;V<0B8G=V 718B:8, 0 B0:>6 AB02;5==O 4> 5=5@3VW 

O: 4> ?@820B=>3> 1;030: 

Total Social LCOE = Private LCOE + Particulate cost + GHG cost 

Levelized cost of energy (LCOE) - @>7@0EC=:>20 20@BVABь 5=5@3VW 

Particulate cost - 28B@0B8 =0 28:848 B25@48E G0AB8=>: 

Greenhouse gas costs 3 28B@0B8 =0 ?0@=8:>2V 3078 

/: 70C206Cє �@V=AB>C=, 2V4=>2;N20=V 465@5;0 5=5@3VW, B0:V O: 2VB5@ 01> 

A>=OG=0 5=5@3VO, =5 <>6=0 157?>A5@54=ь> ?>@V2=N20B8 7 B@048FV9=8<8 107>28<8 

B5E=>;>3VO<8, B0:8<8 O: 2C3V;;O 01> ?@8@>4=89 307. �5=5@0FVO 5;5:B@>5=5@3VW 7 

2V4=>2;N20;ь=8E 465@5; <0є >A>1;82>ABV 28@>1=8FB20, O:V >1<56CNBь WE 

3=CG:VABь C 704>2>;5==V ?>?8BC. &0:89 1@0: 3=CG:>ABV 28<030є 2V4 5=5@3>A8AB5<8 

AB2>@5==O 4>40B:>28E @575@2=8E ?>BC6=>AB59. �;O B>3>, I>1 045:20B=> 

?>@V2=OB8 2V4=>2;N20=V 465@5;0 5=5@3VW 7 B@048FV9=8<8 B5E=>;>3VO<8 107>2>3> 

=020=B065==O, <8 ?>28==V 2@0E>2C20B8 4>40B:>2V, G0AB> 4>@>3V @575@2=V 465@5;0, 



O:V =5>1EV4=> 1C45 4>40B8 4> <5@56V @07>< 7 2V4=>2;N20=8<8 465@5;0<8, I>1 

70157?5G8B8 =04V9=5 5;5:B@>?>AB0G0==O. /:I> =54>>FV=8B8 =5>1EV4=V @575@2=V 

?>BC6=>ABV, =5<>6;82> 7@>18B8 045:20B=5 ?>@V2=O==O <V6 2V4=>2;N20=>N B0 

@575@2=>N 5=5@3VєN V B@048FV9=8<8 465@5;0<8. /:I> ?5@5>FV=8B8 =5>1EV4=V 

@575@2=V 465@5;0, F5 7028ICє 20@BVABь 2V4=>2;N20=>W 5=5@3VW B0 @575@2=8E 

465@5;, >A:V;ь:8 FV B5E=>;>3VW є 4>@>38<8 [54, A. 12-13]. 

� @>1>BV «�2>@>B=VABь 040?B0FVW 4> 7<V= :;V<0BC» (The Climate Adaptation 

Feedback, 2023) 28:>@8AB0=> ?>=OBBO 72>@>B=>3> 72’O7:C :;V<0B8G=>W 040?B0FVW 

(Climate Adaptation Feedback, CAF), >A=>2C 4;O :V;ь:VA=>W >FV=:8 O:>3> 

@>7@>18;8 02B>@8, ?>є4=02H8 ?@>3=>78 I>4> A?>6820==O 5=5@3VW, A?@8G8=5=>3> 

040?B0FVєN B0 V=B5=A82=>ABV 28:84V2 CO2 2V4 :>=:@5B=8E 465@5;. �1046O=, 

�0@;5B>=,  5=3, B0 �5H5= (Abajian, A. C., Carleton, T., Meng, K. C., & Deschênes, 

O.) 28O28;8, I> 5=5@35B8G=0 040?B0FVO 7<5=H8Bь AC:C?=V 28:848 CO2, 7=8782H8 

3;>10;ь=C A5@54=N B5<?5@0BC@C ?>25@E=V 2 2099 @>FV =0 0,12°C 2V4=>A=> 107>28E 

?@>3=>7V2 V C=8:=C2H8 3;>10;ь=8E 718B:V2 =0 1,8 B@8;ь9>=0 4>;0@V2 %,� 

($2019). �=5@35B8G=0 040?B0FVO 7=86Cє 28:848 C 85% :@0W=. �;O F8E :@0W= 

7=865==O 28:84V2, 28:;8:0=8E 040?B0FVєN, 2 A5@54=ь><C A:>@>B8Bь @>7@82 <V6 

107>28<8 28:840<8 B0 WE=V<8 >4=>AB>@>==V<8 =0FV>=0;ь=> 287=0G5=8<8 2=5A:V2 

=0 11% 2 2050 @>FV. ' 1V;ьH H8@>:><C @>7C<V==V CAF @C9=Cє B@048FV9=89 ?>4V; 

<V6 ?><'O:H5==O< =0A;V4:V2 7<V=8 :;V<0BC B0 040?B0FVєN 4> =8E, I> <0є H8@>:V 

=0A;V4:8 4;O :;V<0B8G=>W ?>;VB8:8 B0 4>A;V465=ь [58, A. 1,7]. 

�V;ь:VA=V >FV=:8 =0FV>=0;ь=> 287=0G5=8E 2=5A:V2 V FV;ь>28E ?>:07=8:V2 

G8AB>3> =C;O 28:84V2 73V4=> 7 #0@87ь:>N C3>4>N 0=0;V7CNBь 02B>@8 2 @>1>BV 

2023 @>:C. �20 >A=>2=V 28A=>2:8 @>1>B8: 1) >1VFO=5 A:>@>G5==O 28:84V2 

2V4?>2V4=> 4> #0@87ь:>W C3>48, O:I> 2>=> 1C45 CA?VH=> 4>AO3=CB5, 7<5=H8Bь 

3;>10;ь=V G8ABV 28:848 ?0@=8:>28E 307V2 =0 12324% C 2030 @>FV B0 =0 38354% C 

2050 @>FV; 2) 7>1>2’O70==O %,� A:>@>B8B8 28:848, 70 ?V4@0EC=:0<8 02B>@V2, 

@>71;>:CNBь 7>1>2’O70==O I>4> A:>@>G5==O 28:84V2 V=H8<8 :@0W=0<8. 

$>7@0E>20=89 :>5DVFVє=B :;V<0B8G=>W 270є<=>ABV (Climate Reciprocity Ratio, CRR) 

%,� :>;820єBьAO 2V4 2,5 4> 10,8, ?@8G><C 25@E=O <560 4V0?07>=C AB>ACєBьAO 



A5@548=8 AB>;VBBO, :>;8 G0AB:0 %,� C 3;>10;ь=8E 28:840E 7<5=H8BьAO. )>G0 

>1VFO=:8 3 F5 =5 B5 6 A0<5, I> A:>@>G5==O, FV 28A=>2:8 A2V4G0Bь ?@> B5, I> 

:;V<0B8G=0 ?>;VB8:0 %,� <>65 <0B8 =5?@O<V ?5@52038, @>71;>:>2CNG8 >1VFO=V 

A:>@>G5==O 2 V=H8E :@0W=0E [55]. 

"B65, 4>A;V465==O 5:>=><VG=>3> @>728B:C 2 C<>20E 3;>10;ь=>W 

:;V<0B8G=>W :@878 <0є =0 <5BV @>7@0EC=>: 5:>=><VG=8E 718B:V2 B0 A>FV0;ь=8E 

2C3;5F528E 2B@0B, 20@B>ABV @8=:>2>W B0 =5@8=:>2>W H:>48, 2B@0B 2V4 7<V= :;V<0BC 

70 2V4ACB=>ABV 70E>4V2 I>4> WE=ь>3> 70?>1V30==O B0 28B@0B =0 70157?5G5==O 

A:>@>G5==O 28:84V2. � @>7@0EC=>: A>FV0;ь=>W FV=8 2C3;5FN 4>72>;Oє 2AB0=>28B8 

FV=C 2?;82C ;N48=8 =0 :;V<0B, B>1B> ABV;ь:8 ?>28=5= A?;0GC20B8 AC1’є:B 

3>A?>40@N20==O, O:89 74V9A=Nє 28:848, 73V4=> 7 ?@8=F8?>< «701@C4=N20G 

?;0B8Bь». $>7@0EC=>: >AB0==ь>W >1ґ@C=B>2Cє =5>1EV4=VABь 2?@>20465==O 

DVA:0;ь=8E V=AB@C<5=BV2 C 283;O4V ?>40B:V2 =0 28:848 2C3;5FN B0 A8AB5<8 

B>@3V2;V :2>B0<8 =0 28:840<8, 0 B0:>6 @53C;OB>@=8E V=AB@C<5=BV2 C 283;O4V 

4>72>;V2 =0 701@C4=5==O. (V=0=AC20==O V 70157?5G5==O ?><’O:H5==O =530B82=8E 

=0A;V4:V2 7<V=8 :;V<0BC =0 @V2=V =0FV>=0;ь=8E 5:>=><V: 28<030є V=B53@0FVW C 

=0FV>=0;ь=V DVA:0;ь=C ?>;VB8:C, O:C ?@>2048Bь 28:>=02G89 >@30= 2;048, B0 

<>=5B0@=C ?>;VB8:C, O:C ?@>2048Bь F5=B@0;ь=89 10=:. 

(VA:0;ь=0 ?>;VB8:0 @53C;Nє 5:>=><V:C G5@57 7<V=C @>7<V@V2 4>E>4V2 V 

2840B:V2 1N465BC, 7>:@5<0, ?>40B:>28E 4>E>4V2 >B@8<C20=8E 45@602>N 2V4 

701@C4=N20GV2 =02:>;8H=ь>3> A5@54>28I0 70 C<>28 70:@V?;5==O ?@8=F8?C 

«701@C4=N20G ?;0B8Bь» C 283;O4V ?>40B:V2, B0@8DV2, 71>@V2 V V=H8E >1>2’O7:>28E 

?;0B56V2. (VA:0;ь=V >@30=8 >1:;040NBь 701@C4=N20GV2 2C3;5F528<8 ?>40B:0<8 

B0 ?>EV4=8<8 V=AB@C<5=B0<8 2C3;5F52>3> FV=>CB2>@5==O 2 FV;OE @50;V70FVW 

?@8=F8?C «701@C4=N20G ?;0B8Bь». !01V@ V=AB@C<5=BV2 2C3;5F52>3> 

FV=>CB2>@5==O 2AB0=>2;Nє 20@BVABь 28:84V2 ?0@=8:>28E 307V2 B0 2V4?>2V4=8E 

5:AB5@=0;V9 B0 ?@82’O7Cє WE 4> 465@5;0 B0:8E 28:84V2 G5@57 2AB0=>2;5==O ?;0B8. 

&0:V V=AB@C<5=B8 =>AOBь @8=:>289 E0@0:B5@, 0465 107CNBьAO =0 <5E0=V7<V 4VW 

FV=>28E A83=0;V2 B0 5:>=><VG=8E AB8<C;V2. �:F878 =0 5=5@3>@5AC@A8 B0 ?>40B:8 

=0 28:848 42>>:8AC 2C3;5FN 157?>A5@54=ь> ?>2'O70=V 7 28:840<8 01> 2<VAB>< 



2C3;5FN 2 ?0;82V [169, A.57]. *V ?>40B:8 є FV=>N B>=8 28:84V2 CO₂. �D5:B82=VABь 

F8E ?>40B:V2 ?>;O30є C 740B=>ABV 70157?5GC20B8 7<5=H5==O 5<VAVW CO₂ =09<5=H 

28B@0B=8< A?>A>1><; B0 C 2?;82V =0 ?@>F5A B5E=>;>3VG=8E 7<V= G5@57 AB2>@5==O 

AB8<C;V2 4> @>7@>1:8 B0 2?@>20465==O V==>20FV9=8E B5E=>;>3V9 4;O 7<5=H5==O 

28:84V2. �840B:>20 A:;04>20 1N465BC ?@54AB02;5=0 157?>2>@>B=8< 

DV=0=AC20==O<, 4>B0FVO<8, AC1A84VO<8, 45@602=>N 4>?><>3>N, ?V;ь3>28< 

:@548BC20==O<, 45@602=8<8 30@0=BVO<8, A?5FV0;ь=8<8 D>=40<8, 

V=D@0AB@C:BC@=8<8 :0?VB0;ь=8<8 2840B:0<8 O: =0 28A>:>2C3;5F52V, B0: V 

=87ь:>2C3;5F52V ?@>є:B8 V 70E>48. �0E>48, A?@O<>20=V =0 70157?5G5==O 

=87ь:>2C3;5F52>3> ?5@5E>4C, <>6CBь B0:>6 AC?@>2>46C20B8Aь ?>EV4=8<8 
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28:84V2. �?@>20465==O є2@>?59Aь:>W ?@>3@0<8 CBAM, O:0 28<030є 2V4 

V<?>@B5@V2 ?52=8E ?@>4C:BV2 2 Є% 72VBC20B8 ?@> 21C4>20=V 28:848, <>65 

71V;ьH8B8 G0AB:C 3;>10;ь=8E 28:84V2, >E>?;5=8E V=AB@C<5=B0<8 2C3;5F52>3> 

FV=>CB2>@5==O, 4> ?>=04 30%. "4=0: 4>AO3=5==O FVєW <5B8 28<030є ?>A8;5==O 

?>;VB8G=>W ?@8E8;ь=>ABV B0 A?V2?@0FV. �>E>48 2V4 B>@3V2;V :2>B0<8 =0 28:848 

2C3;5FN, E>G0 V 4>AO3;8 =>28E <0:A8<C<V2  2 100 <V;ьO@4V2 4>;0@V2 %,�, =0 

?>@O4>: <5=HV 70 3;>10;ь=V ?@O<V AC1A84VW =0 28:>?=V 2848 ?0;820. $V25=ь FV= =0 

2C3;5F52V :2>B8 ?@>4>26Cє =5 2V4?>2V40B8 0<1VFVO<, =5>1EV4=8< 4;O 4>AO3=5==O 

FV;59 #0@87ь:>W C3>48. (0:B8G=>, <5=H5 1% A2VB>28E 28:84V2 ?0@=8:>28E 307V2 

?>:@820NBьAO 70 @0EC=>: ?@O<8E FV= =0 2C3;5Fь =0 @V2=V 01> 28I5 @V2=O FV=, 

@5:><5=4>20=>3> �><VAVєN 28A>:>3> @V2=O 7 ?8B0=ь FV= =0 2C3;5Fь 4;O 

>1<565==O 7@>AB0==O B5<?5@0BC@8 4> @V2=O 7=0G=> =86G5 2ºC. %:>@>G5==O 

28:84V2 2C3;5FN H;OE>< 2?@>20465==O FV=>28E <5E0=V7<V2 ?>B@51Cє 70E>4V2 



70157?5G5==O :><?5=A0FV9 <0;>70157?5G5=8< 4><0H=V< 3>A?>40@AB20< 

7@>AB0NG8E 28B@0B8 =0 5;5:B@>5=5@3VN, 0 B0:>6 ?V4B@8<:C ;N4O<, 70A>18 

VA=C20==O O:8E 2 40=89 G0A 70;568Bь 2V4 2C3V;;O, =0DB8 B0 V=H8E 284V2 28:>?=>3> 

?0;820. 

#@>0=0;V7>20=0 48=0<V:0 V AB@C:BC@0 4>E>4V2 2V4 2C3;5F52>3> 

FV=>CB2>@5==O 4>2>48Bь, I> 70;8H0єBьAO I5 24>AB0;ь ?@>AB>@C 4;O @50;V70FVW 

@5D>@< =0 4>AO3=5==O DVA:0;ь=8E, 5:>=><VG=8E, A>FV0;ь=8E B0 :;V<0B8G=8E 

FV;59. &0:V V=AB@C<5=B8, O: 2C3;5F52V ?>40B:8 V %&� (0;5 70 C<>28 @50;V70FVW :2>B 

=0 0C:FV>==8E ?@>4060E), 4>72>;ONBь 2>4=>G0A <>1V;V7>2C20B8 4>40B:>2V 4>E>48 

4> 1N465BV2 B0 A?@02;OB8 =09<5=H89 =530B82=89 2?;82 =0 709=OBVABь. !02VBь 70 

C<>28 7@>AB0==O 157@>1VBBO 01> A:>@>G5==O ?;0B>A?@><>6=>ABV, B0:V 4>E>48 

<>6CBь 1CB8 ?5@5A?@O<>20=V =0 ?5@5=02G0==O, ?5@5?V43>B>2:C, ?>40B:>2V ?V;ь38 

=0 ?>40B:8 =0 ?@0FN, A>FV0;ь=V B@0=AD5@B8. � F5 2:@09 206;82> C <>20E 

7030;ь=>3> 7@>AB0==O @V2=O ?>40B:>2>3> =020=B065==O. $07>< 7 B8<, O: V 1C4ь-O:V 

7<V=8 V @5D>@<8 C ?>40B:>2V9 AD5@V, 2C3;5F52V ?>40B:8 V %&� A:;04=V 4;O 48709=C 

V 2?@>20465==O, =0HB>2ECNBьAO =0 ?>;VB8G=89 AC?@>B82 2 C<>20E :>=:C@CNG8E 

45@602=8E FV;59 V ?>;VB8: 2 5:>=><VG=V9, A>FV0;ь=V9 B0 :;V<0B8G=V9 AD5@0E. 

�0?>@C:>N CA?VEC 2?@>20465==O 2C3;5F52>3> FV=>CB2>@5==O 70;8H0NBьAO 

=5>1EV4=VABь 70157?5G5==O ?>;VB8G=>W ?@89=OB=>ABV B0:8E 70E>4V2 B0 

A?@0254;82>3> ?5@5E>4C. 

#@>0=0;V7>20=V >1AO38 ?>:@8BBO 2C3;5F528< FV=>CB2>@5==O< 70A2V4GCNBь, 

I> 4>AO3=5==O :;V<0B8G=>W =59B@0;ь=>ABV ?>B@51Cє ?@8H284H5==O 

2?@>20465==O %&�, 2AB0=>2;5==O 6>@AB:VH>W 25@E=ь>W <56V =0 28:848, 

2:;NG5==O 1V;ьH>W :V;ь:>ABV A5:B>@V2 5:>=><V:8 4> ?>:@8BBO B0 @50;V70FVW 

AB@C:BC@=8E B@0=AD>@<0FV9 704;O 4>AO3=5==O =5 ;8H5 :>@>B:>AB@>:>28E FV;59 

7V A:>@>G5==O 28:84V2, 0 V 4>23>AB@>:>2>W FV;V 7 45:0@1>=V70FVW. �8H5 B0:8< 

G8=>< %&� 1C4CBь 740B=V =04A8;0B8 ?>BC6=89 FV=>289 A83=0; 4;O ?@89=OBBO 

4>23>AB@>:>28E V=25AB8FV9=8E @VH5=ь B0 70157?5GC20B8 B5E=>;>3VG=89 ?>ABC?. 

 

 



2.3. �VO;ь=VABь <V6=0@>4=8E DV=0=A>28E V=AB8BCFV9 2 AD5@V 
DV=0=AC20==O =87ь:>2C3;5F52>3> ?5@5E>4C 

 

#@>3@0<0 ""! 7 4>2:V;;O (United Nations Environment Programme, UNEP) 

C 1992 @>FV 70A=C20;0 (V=0=A>2C V=VFV0B82C (UNEP FI), O:0 1C;0 ?5@H>N 

>@30=V70FVєN V7 70;CG5==O DV=0=A>2>3> A5:B>@C 4> AB0;>3> @>728B:C [108]. UNEP 

FI >1’є4=Cє 25;8:C <5@56C 10=:V2, AB@0E>28:V2 B0 V=25AB>@V2, ?>=04 500 10=:V2 V 

AB@0E>28E :><?0=V9 7 0:B820<8, I> ?5@528ICNBь 170 B@8;ь9>=V2 4>;0@V2 %,�. 

UNEP FI ?V4B@8<Cє ?@8=F8?8 3;>10;ь=>3> DV=0=A>2>3> A5:B>@0, O:V 2:;NG0NBь: 

1. #@8=F8?8 2V4?>2V40;ь=>3> 10=:V2Aь:>3> >1A;C3>2C20==O (Principles 

for Responsible Banking), 70?CI5=V C 25@5A=V 2019 @>:C V =0@07V ?V4?8A0=V ?>=04 

300 10=:0<8, I> ?@54AB02;ONBь 1V;ьH5 ?>;>28=8 A2VB>28E 10=:V2Aь:8E 0:B82V2. 

#V4?8A0=B8 ?@0FNNBь =04 C73>465==O< A2>WE AB@0B53V9 V ?@0:B8:8 7 10G5==O<, 

O:5 ACA?V;ьAB2> 28:;0;> 4;O A2>3> <091CB=ь>3> 2 *V;OE AB0;>3> @>728B:C B0 

#0@87ь:V9 :;V<0B8G=V9 C3>4V, 0 B0:>6 C 2V4?>2V4=8E =0FV>=0;ь=8E V @53V>=0;ь=8E 

AB@C:BC@0E. #V4?8A0=B>< 2V4 ':@0W=8 є UKRGASBANK (40B0 ?@8є4=0==O 

11.10.2019). 

2. #@8=F8?8 AB0;>3> AB@0EC20==O (Principles for Sustainable Insurance), 

AB2>@5=V C 2012 @>FV, Aь>3>4=V 70AB>A>2CNBьAO >4=VєN G25@BN AB@0E>28E 

:><?0=V9 A2VBC (25% A2VB>2>W ?@5<VW). PSI @>7@>182 30;C752V @5:><5=40FVW I>4> 

V=B53@0FVW @878:V2 ESG (5:>;>3VG=V, A>FV0;ь=V B0 C?@02;V=Aь:V) C AB@0EC20==O 

68BBO B0 74>@>2’O. 

3. #@8=F8?8 2V4?>2V40;ь=>3> V=25ABC20==O (Principles for Responsible 

Investment), 70A=>20=V 2 2006 @>FV UNEP FI B0 �;>10;ь=8< 4>3>2>@>< ""!, 

70AB>A>2CNBьAO ?>;>28=>N A2VB>28E V=AB8BCFV9=8E V=25AB>@V2 (83 B@;= 4>;0@V2 

%,�) 4> 2022 @>:C. 

UNEP FI <0є 4>23>AB@>:>2C ?@>3@0<C 7V 7<V=8 :;V<0BC, @>7@>1;Oє ABV9:V 

<5E0=V7<8 4;O @>71;>:C20==O DV=0=AC20==O, I>1 4>?><>3B8 :@0W=0<, O: 

?><’O:H8B8 =0A;V4:8 7<V=8 :;V<0BC, B0: V 040?BC20B8AO 4> =8E. UNEP ?@0FNє =04 

B8<, I>1 7<V=8B8 A?>AV1 ?@89=OBBO V=25AB8FV9=8E @VH5=ь, A?V2?@0FNє 7 



DV=0=A>28< A5:B>@>< B0 70>E>GCє ?>BV: 45@602=8E V ?@820B=8E V=25AB8FV9 4> 

=87ь:>2C3;5F52>3> B0 ABV9:>3> @>728B:C [109]. 

UNEP FI V=VFV9>20=> AB2>@5==O �0=:V2Aь:>3> 0;ьO=AC 70 =C;ь>2V 28:848 

(Net-Zero Banking Alliance, NZBA, 2021). %B0=>< =0 2024 @V: V=VFV0B820 >E>?;Nє 

140 10=:V2-CG0A=8:V2 @V7=>3> @>7<V@C B0 1V7=5A-<>45;59, O:V ?@0FNNBь C @V7=8E 

N@8A48:FVOE B0 5:>=><V:0E. �;O 4>AO3=5==O FV;59 =87ь:>2C3;5F52>3> @>728B:C 

0;ьO=A>< ?@89=OBV «�5@V2=V ?@8=F8?8 2AB0=>2;5==O :;V<0B8G=8E FV;59 4;O 

10=:V2». �;O :;Vє=BV2 10=:V2 C A5:B>@0E 7 28A>:8< @V2=5< 28:84V2 (452’OBь 

2C3;5F52>-V=B5=A82=8E A5:B>@V2), @>74@V1=8E :;Vє=BV2 V?>B5G=>3> B0 02B> 

:@548BC20==O FV ?@8=F8?8 @53;0<5=BCNBь 4VW 10=:V2 =0 @8=:0E :0?VB0;C ?V4 G0A 

28?CA:C =>28E 1>@3>289 V=AB@C<5=BV2 B0 0:FV9. �C3;5F52>-V=B5=A82=V A5:B>@8 

2:;NG0NBь: 1) 28@>1=8FB2> 5;5:B@>5=5@3VW; 2) 4>1C20==O =0DB8 B0 ?@8@>4=>3> 

307C; 3) 4>1C20==O 2C3V;;O; 4) B@0=A?>@B; 5) 28@>1=8FB2> G02C=C V AB0;V; 6) 

28@>1=8FB2> F5<5=BC; 7) 28@>1=8FB2> 0;N<V=VN; 8) 1C4V2=8FB2> 68B;>28E B0 

=568B;>28E 1C4V25;ь; 9) AV;ьAь:5 3>A?>40@AB2>. �AB0=>2;5==O FV;59 

45:0@1>=V70FVW 4;O 10=:V2 70;8H0єBьAO A:;04=8< 70240==O< 7 =0ABC?=8E ?@8G8=: 

(1) I5 =5 2AB0=>2;5=V FV;V 7<5=H5==O 28:84V2 4;O >:@5<8E 284V2 5:>=><VG=>W 

4VO;ь=>ABV; (2) =87ь:0 O:VABь 40=8E ?@> 28:848 :;Vє=BV2 10=:V2; (3) =5GVB:V H;OE8 

45:0@1>=V70FVW =0 >:@5<8E @8=:0E V 2 A5:B>@0E @50;ь=>W 5:>=><V:8; (4) 2V4ACB=VABь 

A?@8OB;82>3> ?>;VB8G=>3> A5@54>28I0 [110, c. 8-9]. !0 @8=:0E F5<5=BC, 70;V70, 

AB0;V V 0;N<V=VN 10=:8-G;5=8 NZBA :@0I5 @>7C<VNBь @>;ь, O:C 2>=8 <>6CBь 

2V4V3@020B8 4;O 45:0@1>=V70FVW F8E A5:B>@V2. ":@V< B>3>, ?>;VB8G=V @0<:8, 

B5E=>;>3VG=89 @>728B>: V :>@?>@0B82=V 4VW A?@8ONBь 45:0@1>=V70FVW. ' AD5@0E 

28@>1=8FB20 5;5:B@>5=5@3VW, =0DB8 B0 307C, 2C3V;;O, =5@CE><>ABV, B@0=A?>@BC, 

70;V70 B0 AB0;V ?>B5=FV9=V H;OE8 45:0@1>=V70FVW є A:;04=8<8 B0 AC?@>2>46CNBьAO 

@878:0<8.  

�=0G=V V=25AB8FVW 2 75;5=V B5E=>;>3VW 2 2C3;5F52>-V=B5=A82=8E A5:B>@0E 

?>B@51CNBь 1V;ьH 0:B82=>W CG0ABV 10=:V2 V @8=:V2 1>@3>28E V=AB@C<5=BV2. 

 V6=0@>4=0 DV=0=A>20 :>@?>@0FVO ?5@5410G0є ?V428I5==O @>;V 10=:V2 C 

DV=0=AC20==V :;V<0B8G=8E V=25AB8FV9 7 7 % C 2017 @. 4> 30 % C 2030 @. +0AB8=C 



V=25AB8FV9 10=:8 1C4CBь 7<CH5=V ?>:@820B8 70 @0EC=>: @8=:V2 1>@3>2>3> 

:0?VB0;C 4;O >?B8<V70FVW AB@>:V2 ?>30H5==O [111, A. 9-10]. /: @57N<Cє -5@10:>20 

"., «70 ?V4AC<:0<8 2022 @. V=25AB8FVW C =87ь:>-2C3;5F52V 5=5@35B8G=V B5E=>;>3VW 

C?5@H5 ?5@528I8;8 1 B@;= 4>;. V 70 >1AO30<8 7@V2=O;8AO 7 V=25AB8FVO<8 C 

284>1CB>: 28:>?=>3> ?0;820» [111, A. 9-10]. 

�V45@>< 4>A;V465=ь 75;5=8E >1;V30FV9, O: V=AB@C<5=BC 70;CG5==O 

?@820B=>3> :0?VB0;C 4;O C?@02;V==O :;V<0B8G=8<8 7<V=0<8, є ,>= �V4=V (Sean 

Kidney), 35=5@0;ь=89 48@5:B>@ �=VFV0B828 :;V<0B8G=8E >1;V30FV9 (Climate Bonds 

Initiative, CBI), <V6=0@>4=>W =5C@O4>2>W >@30=V70FVW, O:0 ?@0FNє =04 <>1V;V70FVєN 

3;>10;ь=>3> :0?VB0;C 4;O 1>@>Bь18 7V 7<V=>N :;V<0BC. %2VB>289 4>A2V4 

70AB>AC20==O 75;5=8E >1;V30FV9 C DV=0=AC20==V AB0;>3> @>728B:C <VAB8BьAO 2 

@>1>BV -5@10:>2>W ". [111]. ' A2VB>2V9 ?@0:B8FV 4;O DV=0=AC20==O @>72’O70==O 

5:>;>3VG=8E 70240=ь <>6=0 28>:@5<8B8  ?’OBь B8?V2 >1;V30FV9 (&01;8FO 2.7). 

&01;8FO 2.7 

&8?>;>3VO >1;V30FV9, I> 28:>@8AB>2CNBьAO 4;O DV=0=AC20==O 5:>;>3VG=8E 

70240==O 

$V7=>284 >1;V30FV9 )0@0:B5@8AB8:0 
�;V<0B8G=V >1;V30FVW 
(Climate Bonds) 

"1;V30FVW, A?@O<>20=V =0 ?V4B@8<:C 5<VB5=BV2 4;O 
DV=0=AC20==O ?@>є:BV2, O:V A:>@>GCNBь >1AO38 
28:84V2 B0 ?><’O:HCNBь =0A;V4:8 7<V=8 :;V<0BC. 

�5;5=V >1;V30FVW (Green 
Bonds) 

"1;V30FVW, A?@O<>20=V =0 ?V4B@8<:C 5<VB5=BV2 C 
DV=0=AC20==V :;V<0B8G=8E V 5:>;>3VG=V ?@>є:B8. 

%>FV0;ь=V >1;V30FVW "1;V30FVW, A?@O<>20=V =0 ?V4B@8<:C 5<VB5=BV2 C 
DV=0=AC20==V A>FV0;ь=> =04V9=8E V ABV9:8E ?@>є:BV2, 
O:V 70157?5GCNBь 1V;ьHV A>FV0;ь=V 283>48. 

"1;V30FVW AB0;>3> 
@>728B:C 
(Sustainability Bonds) 

"1;V30FVW, ?@87=0G5=V 4;O DV=0=AC20==O 01> 
@5DV=0=AC20==O ?@>є:BV2 B0 V=VFV0B82, I> ?>є4=CNBь 
28@VH5==O 5:>;>3VG=8E V A>FV0;ь=8E ?@>1;5<. 

"1;V30FVW, ?>2’O70=V 7V 
ABV9:8< @>728B:>< 
(Sustainability-Linked 

Bonds) 

"1;V30FVW, A?@O<>20=V =0 ?>40;ьH89 @>728B>: 
:;NG>2>W @>;V, O:C 1>@3>2V @8=:8 <>6CBь 
2V4V3@020B8 C DV=0=AC20==V B0 70>E>G5==V :><?0=V9, 
O:V @>1;OBь 2=5A>: C AB0;89 @>728B>: (7 5:>;>3VG=>W 
B0/01> A>FV0;ь=>W B>G:8 7>@C B0/01> C?@02;V==O). 

�65@5;>: [111, A. 8; 113]. 

 



�<VB5=B0<8 75;5=8E >1;V30FV9 є <V6=0@>4=V DV=0=A>2V >@30=V70FVW, 

=0FV>=0;ь=V 10=:8 @>728B:C, ?@>2V4=V A2VB>2V :>@?>@0FVW, @V7=><0=VB=V DV=0=A>2V 

CAB0=>28, >@30=8 45@602=>W 2;048 V <VAF52>3> A0<>2@O4C20==O. ->1 >B@8<0B8 

AB0BCA 75;5=8E >1;V30FV9, 2>=8 ?>28==V 1CB8 ?5@52V@5=V B@5Bь>N AB>@>=>N, B0:>N 

O: $040 AB0=40@BV2 :;V<0B8G=8E >1;V30FV9 (Climate  Bond Standard Board, CBSD) 

01>  V6=0@>4=0 0A>FV0FVO @8=:V2 :0?VB0;C (International Capital Market 

Association, ICMA), O:0 70A2V4G8Bь, I> >1;V30FVW DV=0=AC20B8<CBь ?@>є:B8, O:V 

?@8=>AOBь :>@8ABь =02:>;8H=ь><C A5@54>28IC [116]. !0@07V 4>ABC?=V 4> 

A5@B8DV:0FVW :;V<0B8G=V >1;V30FVW 4;O 1V;ьH>ABV 2C3;5F52>є<=8E 284V2 

4VO;ь=>ABV: 5=5@35B8:0, B@0=A?>@B, 2>4>?>AB0G0==O, 1C4V2=8FB2>, 

75<;5:>@8ABC20==O, EV<VG=0 ?@><8A;>2VABь, <5B0;C@3VO, C?@02;V==O 2V4E>40<8 B0 

V=.  V6=0@>4=0 0A>FV0FVO @8=:V2 :0?VB0;C (ICMA) 2V4V3@0є ?@>2V4=C @>;ь C 

?V4B@8<FV @>728B:C AB0;>3> DV=0=AC20==O =0 @8=:0E >1;V30FV9 V 1>@3>2>3> 

:0?VB0;C 2 FV;><C. ICMA 2?@>2048;0 3;>10;ь=89 AB0=40@B 5<VAVW 4;O =0ABC?=8E 

>1;V30FV9 (2V4><8E O: «#@8=F8?8»): 75;5=8E >1;V30FV9, A>FV0;ь=8E >1;V30FV9. 

>1;V30FV9 AB0;>3> @>728B:C V >1;V30FV9, ?>2’O70=8E 7V ABV9:8< @>728B:>< [118]. !0 

#@8=F8?8 ?>A8;0;8Aь 97% 5<VB5=BV2 C 2023 @>FV. � >1AO30<8 ?@>=8:=5==O 

:;V<0B8G=8E >1;V30FV9 <>6=0 >7=09><8B8Aь 2 �"��&�' � [119]. 

$040 AB0=40@BV2 :;V<0B8G=8E >1;V30FV9 CBSD 2?@>2048;0 4>2V4=8: I>4> 
0:B82V2 V ?@>є:BV2, >@Vє=B>20=8E =0 :;V<0B, I> =>A8Bь =072C B0:A>=><VO 
:;V<0B8G=8E >1;V30FV9. &0:A>=><VO 28:>@8AB>2Cє A8AB5<C A2VB;>D>@V2 4;O 
?>7=0G5==O 2V4?>2V4=8E 0:B82V2 V ?@>є:BV2. *5 V=AB@C<5=B 4;O 5<VB5=BV2, 
V=25AB>@V2, C@O4V2 V <C=VF8?0;VB5BV2, O:89 4>?><030є 287=0G8B8 0:B828, 70E>48 B0 
?@>є:B8 =87ь:>2C3;5F52>W 5:>=><V:8 2V4?>2V4=> 4> FV;59 #0@87ь:>W C3>48. �V= 
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=5N 4> =040==O 2C3;5F528E :@548BV2. �>AO3=CBV A:>@>G5==O 28:84V2 

A5@B8DV:CNBьAO O: 2C3;5F52V :@548B8 70 4>?><>3>N =570;56=8E <5E0=V7<V2 
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70;568Bь 2V4 4VW 5:>=><VG=8E B0 ?>;VB8G=8E G8==8:V2, 040?B0FV9=>3> ?>B5=FV0;C 

:@0W=8. #>;VB8:0 Є% є ?@8:;04>< <>45;V «725@EC 3 2=87»: є2@>?59Aь:89 @53V>= 

→ =0FV>=0;ь=V 45@6028 → B5@8B>@VW-1V7=5A. !0FV>=0;ь=0 :;V<0B8G=0 ?>;VB8:0 2 

%,� D>@<CєBьAO 70 ?@8=F8?>< «7=87C 323>@C»: 1V7=5A → <VAB0 → HB0B8 → 

=0FV>=0;ь=89 @V25=ь. � C<>20E VA=CNG8E ?>;VB8G=8E A8AB5< <>45;V @50;V70FVW 

:;V<0B8G=>W ?>;VB8:8 4>2>4OBь A2>N 68BBє740B=VABь. 

� 45@6020E-G;5=0E Є% ?5@5EV4 4> =87ь:>2C3;5F52>W 5:>=><V:8 107CєBьAO 

=0 4825@A8DV:0FVW <VAF52>W 2C3;5F52>є<=>W 5:>=><V:8. #V4 4825@A8DV:0FVєN 

@>7C<VNBь 7<V=8 AB@C:BC@8 <VAF52>W 5:>=><V:8, A?@O<>20=V =0 7<5=H5==O 

70;56=>ABV 1N465BV2 3@><04 2V4 2C3V;ь=8E <>=>?V4?@8є<AB2. �=25AB8FV9=89 

V=AB@C<5=B 4825@A8DV:0FVW 287=0G0єBьAO (>=4>< A?@0254;82>3> ?5@5E>4C (Just 

Transition Fund, JTF, 2021). JTF DV=0=ACє ?@>3@0<8 B0 ?@>є:B8 ?V4B@8<:8 3@><04 

7V 7<5=H5==O =0A;V4:V2 5=5@35B8G=>3> ?5@5E>4C. !0?@8:;04, 2 3@><040E, 2 O:8E 

;V:2V4>20=V 2C3V;ь=V H0EB8, VA=Cє ?>B@510 ?@0F52;0HBC20==O, ?5@5:20;VDV:0FVW B0 



=02G0==O 72V;ь=5=8E ?@0FV2=8:V2. �@8B5@VW @>7?>4V;C DV=0=AC20==O 7 JTF 

107CNBьAO =0 B@ь>E :>=F5?BC0;ь=8E >A=>20E, 2V4>1@065=8E ?>:07=8:0<8: 

(1) 28:84V2 C ?@><8A;>28E @53V>=0E; 

(2) G8A;0 709=OB8E =0 ?V4?@8є<AB20E 4>1C2=>W ?@><8A;>2>ABV B0 @>7@>1FV 

:0@’є@V2; 

(3) @V2=O @>728B:C 5:>=><V:8 :@0W=8 Є%. 

#@8 @50;V70FVW ?@>є:BV2 @50;V7CєBьAO ?@8=F8? A?V2DV=0=AC20==O [130].  JTF 

3 F5 V=25AB8FV9=89 V=AB@C<5=B >1AO3>< 17,5 <;@4. є2@>. (>=4 ?V4B@8<Cє ?@>є:B8 

?>2’O70=V 7 =87ь:>2C3;5F528< ?5@5E>4>< =0 @V2=V <VAF52>W 5:>=><V:8. 

 
$8A. 3.1. !0?@O<8 ?V4B@8<:8 V=25AB8FV9 (>=4C A?@0254;82>3> ?5@5E>4C. 

�65@5;>: [130]. 

 

%B@0B53VO 5=5@35B8G=>3> ?5@5E>4C є >A=>2>N 4;O =87ь:>2C3;5F52>W <>45;V 

@>728B:C. %B0= 5=5@35B8G=>3> ?5@5E>4C 4V03=>ABCєBьAO 45:V;ь:><0 ?0@0<5B@0<8: 



1) G0AB:>N 2V4=>2;N20;ь=8E 465@5; 5=5@3VW 2 AB@C:BC@V A?>6820==O 

?5@28==>W 5=5@3VW; 

2) 28@>1=8FB2>< 5=5@3VW 7 =87ь:>2C3;5F528E ?0;82=>-5=5@35B8G=8E 

@5AC@AV2. 

� :@0W=0E G;5=0E Є% 2?@>20465==O 70E>4V2 5=5@35B8G=>3> ?5@5E>4C 

?5@51C20є =0 @V7=8E 5B0?0E. !0 >A=>2V 40=8E 28@>1=8FB20 ?5@28==>W 5=5@3VW, 

V<?>@BC B0 5:A?>@BC, 20;>2>W 4>ABC?=>W 5=5@3VW B0 :V=F52>3> A?>6820==O 5=5@3VW 

:@0W=-G;5=V2 Є% <>6=0 >FV=8B8 ?@>3@5A 4>AO3=5==O FV;V =87ь:>2C3;5F52>3> 

7@>AB0==O 5:>=><V:8. �0 40=8<8 AB0B8AB8G=>W >@30=V70FVW Є2@>?59Aь:>W �><VAVW 

70 >AB0==є 45AOB8;VBBO (2012-2022) 28@>1=8FB2> ?5@28==>W 5=5@3VW 7 28:>?=>3> 

?0;820, =0DB8, ?@8@>4=>3> 307C B0 0B><=>W 5=5@3VW 7<5=HC20;>AO ($8A. 3.2). 

!091V;ьH5 A:>@>B8;>AO 28@>1=8FB2> 5=5@3VW 7 ?@8@>4=>3> 307C (-64,9%), 

B25@4>3> 28:>?=>3> ?0;820 B0 =0DB8 V =0DB>?@>4C:BV2 (7 ?04V==O< =0 38,7% V 

38,0% 2V4?>2V4=>). �8@>1=8FB2> 5=5@3VW 7 2V4=>2;N20=8E 465@5; 70 B>9 65 

?5@V>4 7@>A;> =0 32,6%, ?5@5@>1:0 2V4E>4V2 71V;ьH8;0AO =0 22,3% [131]. 

 

$8A. 3.2. �8@>1=8FB2> ?5@28==>W 5=5@3VW, 2012-2022 @@., Є%. �65@5;>: 

A:;045=> 02B>@>< =0 >A=>2V [130]. 

 

�<5=H5==O 28@>1=8FB20 ?5@28==>W 5=5@3VW 2 Є% 70 >AB0==V 45AOB8;VBBO 

G0AB:>2> 70<VI5=> 71V;ьH5==O< V<?>@BC ?5@28==8E V 2B>@8==8E 5=5@35B8G=8E 

?@>4C:BV2. ' ?5@V>4 1990-2022 @>:V2 >1AO38 V<?>@B>20=>3> ?@8@>4=>3> 307C 

7@>A;8 1V;ьH =V6 C42VGV. #@8@>4=89 307 є 4@C38< 70 >1AO3>< V<?>@B>20=8< 

-65%

-39% -38%

33%
22%

� ?@8@>4=>3> 307C

� B25@4>3> 28:>?=>3> 
?0;820 
� =0DB8 V 
=0DB>?@>4C:BV2
� 2V4=>2;N20=8E 
465@5;
#5@5@>1:0 2V4E>4V2



5=5@3>=>AVє< ?VA;O A8@>W =0DB8, O:0 ?>AV;0 ?5@H5 <VAF5 70 >1AO30<8 V<?>@BC. 

�:A?>@B 1C2 7=0G=> =86G8< 70 V<?>@B, =091V;ьHV >1AO38 5:A?>@BC 3 4875;ь=>3> 

?0;820, 15=78=C, <07CBC. 

' AB@C:BC@V 20;>2>W =0O2=>W 5=5@3VW C 2022 @>FV =091V;ьHC G0AB:C 709<0;8 

=0DB0 B0 =0DB>?@>4C:B8 (36,8%), ?@8@>4=89 307 (21,1%), B25@45 28:>?=5 ?0;82> 

(11,6%). �=H8<8 A;>20<8, 69,5% CAVєW 5=5@3VW 2 Є% 1C;> A?>68B> 7 2C3V;;O, =0DB8 

B0 307C. �B><=0 B0 2V4=>2;N20=0 5=5@3VO AB0=>28;8 11,1 % B0 17,9 % 2V4 

7030;ь=>3> >1AO3C 2V4?>2V4=>. 

� :V=F52><C A?>6820==V 5=5@3VW C?@>4>26 1990-2022 @@. :V;ь:VABь V G0AB:0 

B25@4>3> 28:>?=>3> ?0;820 7=0G=> 7=878;8AO (7 9,6% C 1990 @>FV 4> 3,6% C 2000 

@>FV, 2,8% C 2010 @>FV B0 1,8% C 2022 @>FV). � V=H>3> 1>:C, 2V4=>2;N20=V 465@5;0 

5=5@3VW 71V;ьH8;8 A2>N G0AB:C 2 7030;ь=><C >1AO7V, 7@VAH8 7 4,3% C 1990 @>FV 4> 

5,3% C 2000 @>FV B0 8,8% C 2010 @>FV, 4>AO3=C2H8 12,2% C 2022 @>FV. +0AB:0 

?@8@>4=>3> 307C 70;8H0;0Aь AB01V;ь=>N C?@>4>26 Fь>3> ?5@V>4C, :>;820NG8Aь 

2V4 18,8 % C 1990 @>FV 4> 20,6 % C 2022 @>FV [131]. 

' 28:840E ?0@=8:>28E 307V2 (7 WE 3>;>2=8< :><?>=5=B>< CO2) 7=0G=>N є 

G0AB:0 B@0=A?>@BC, 4><>3>A?>40@AB2 B0 ?@><8A;>2>ABV, ?@> I> A2V4G0Bь  40=V 

:V=F52>3> A?>6820==O 5=5@3VW 2 Є% C 2022 @>FV: B@0=A?>@B (31,0%), 

4><>3>A?>40@AB20 (26,9%) B0 ?@><8A;>2VABь (25,1%). �024O:8 7@>AB0==N G0AB:8 

2VB@>2>W, A>=OG=>W, 0B><=>W 5=5@3VW B0 70<VI5==N 2C3V;;O ?@8@>4=8< 307>< 2 

5=5@35B8FV 2V41C20єBьAO 7<5=H5==O 28:84V2 CO2. 

#@> ACBBє289 ?@>3@5A 2 4>AO3=5==V <5B8 =87ь:>2C3;5F52>3> @>728B:C 

5:>=><V: :@0W=-G;5=V2 Є% A2V4G0Bь 40=V 5=5@3>є<=>ABV ��#. *59 ?>:07=8: 

?>:07Cє :V;ь:VABь 5=5@3VW, =5>1EV4=>W 4;O 28@>1=8FB20 >48=8FV ��#. %?@8ONBь 

7=865==N 5=5@3>є<=>ABV AB@C:BC@=V 7<V=8 2 5:>=><VFV =0 :>@8ABь 30;C759 7 

28@>1=8FB20 ?>A;C3, 70AB>AC20==O <5=H 5=5@3>є<=8E B5E=>;>3V9 28@>1=8FB20 C 

?@><8A;>2>ABV, 7<V=8 2 AB@C:BC@8 5=5@35B8:8. �=5@3>є<=VABь >48=8FV ��# є 

B0:>6 >FV=:>N 5=5@3>5D5:B82=>ABV. 

� Є% ?@8 7@>AB0==V @50;ь=>3> ��# 7 1990-3> @>:C 1V;ьH =V6 =0 60% 

28:>@8AB0==O ?0;82=>-5=5@35B8G=8E @5AC@AV2 ?@0:B8G=> =5 7<V=NєBьAO 



(?>@V2=O=> 7 1990 @>:>< 7<5=H5==O A:;0;> 6,5%), F5 A?@8O;> 7<5=H5==N 

5=5@3>є<=>ABV ��# =0 37% B0 @>728B:C 28A>:>B5E=>;>3VG=8E 284V2 28@>1=8FB20 

[72]. 

 

 
$8A. 3.3. �=5@3>є<=VABь 5:>=><V:8 :@0W=-G;5=V2 Є% C 2012-2022 @@. 

�65@5;>: [131]. 

 

/: A2V4G0Bь 40=V $8A. 3.3, є ACBBє2V 2V4<V==>ABV 2 5=5@3>є<=>ABV 2 :@0W=0E-

G;5=0E Є%. *V 2V4<V==>ABV ?>OA=NNBьAO =0O2=8<8 ?@8@>4=8<8 @5AC@A0<8, 

AB@C:BC@>N 5:>=><V:8 :@0W=8, 0 B0:>6 =0FV>=0;ь=8<8 @VH5==O<8 5=5@35B8G=>W 

?>;VB8:8. !0?@8:;04, AB0=>< =0 2022 @V: G0AB:0 2C3V;;O =09=86G0 C ,25FVW V 

(V=;O=4VW. !0B><VABь G0AB:0 2C3V;;O O: ?0;82=>W 1078 5=5@35B8:8 =0928I0 2 

#>;ьIV (40,2%) B0 +5EVW (32,1%) ?@8 A5@54=ь><C ?>:07=8:C 28:>@8AB0==O 2C3V;;O 

2 Є% 11,6%. !0 3>@NGV A;0=FV ?@8?040;> 56,9% 20;>2>W 4>ABC?=>W 5=5@3VW 2 

�AB>=VW. !091V;ьHV G0AB:8 =0DB8 B0 =0DB>?@>4C:BV2 C 20;>2V9 =0O2=V9 5=5@3VW 

A?>AB5@V30;8AO =0 �V?@V (86,6%),  0;ьBV (85,5%) B0 2 �N:A5<1C@7V (61,2%). 

+0AB:0 ?@8@>4=>3> 307C :>;820;0AO 2V4 37,3% 2 �B0;VW 4> <5=H5 3% C ,25FVW B0 

=0 �V?@V. #@8@>4=89 307 B0:>6 1C2 7=0G=8< 465@5;>< 5=5@3VW 2 '3>@I8=V B0 

�@;0=4VW 7 G0AB:>N 30% 01> 1V;ьH5. ' ,25FVW 2V4=>2;N20=V 465@5;0 5=5@3VW 

AB0=>28;8 <0965 ?>;>28=C 20;>2>W 4>ABC?=>W 5=5@3VW 2 2022 @>FV (49,7%), B>4V O: 

C �0=VW B0 (V=;O=4VW F59 ?>:07=8: AB0=>282 40,5% V 39,4% 2V4?>2V4=>. !09=86GV 
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@57C;ьB0B8 2 Fь><C 2V4=>H5==V 70DV:A>20=> =0  0;ьBV (2,1 %), 2 �5;ь3VW (8,8 %) 

B0 �N:A5<1C@7V (10,6 %). ' 2022 @>FV 0B><=V 5;5:B@>AB0=FVW <0;8 13 45@602-

G;5=V2. (@0=FVO <0;0 =091V;ьHC G0AB:C 0B><=>W 5=5@3VW (34,8 % C 20;>2V9 

4>ABC?=V9 5=5@3VW), 70 =5N 9H;8 ,25FVO (25,9 %), %;>20GG8=0 (24,7 %), �>;30@VO 

(21,9 %) V %;>25=VO (21,0 %) [131]. 

/: 707=0G0NBь 4>A;V4=8:8, 2 #>;ьIV, O:0 <0є =091V;ьHC :V;ь:VABь 

2C3V;ь=8E H0EB Є2@>?8, 2 @0<:0E JTF DV=0=ACєBьAO @5AB@C:BC@870FVO H0EB 

%V;57ь:>3> 2>є2>4AB20 (18 H0EB V 3V@=8G8E ?V4?@8є<AB2, =0 O:8E AB0=>< =0 2020 

@V: ?@0FN20;> 76,2 B8A. >AV1). �> 2049 @>:C 284>1CB>: :0<’O=>3> 2C3V;;O 7 

�5@E=ь>AV;57ь:>3> @>4>28I0 7<5=H8BьAO 4> 5 <;=. B>=, 0 709=OBVABь 4> 2030 

@>:C A:>@>B8BьAO 4> 12700 >AV1. �2B>@8 4>2>4OBь, I> 4VO;ь=VABь 7 

@5AB@C:BC@870FVW ?>B@51Cє H8@>:>W :><C=V:0B82=>W 270є<>4VW 2;048 B0 

3@><04Aь:>ABV O: I>4> @>7?>4V;C :>HBV2 <V6 45@6020<8-G;5=0<8 Є%, B0: V I>4> 

283>4-2B@0B 4;O B5@8B>@V9. !091V;ьH0 G0AB:0 0A83=C20=ь (20%) JTF E>G0 V 

?@8?040є =0 #>;ьIC, 0;5, =0 4C<:C 02B>@V2, 70 >1AO30<8 =5 2V4?>2V40є :V;ь:VA=8< 

E0@0:B5@8AB8:0< 2C3V;ь=>W ?@><8A;>2>ABV :@0W=8. !0 #>;ьIC ?@8?040є 96% 

284>1CB:C 2C3V;;O 2 Є%, 7 2C3V;ь=>N 30;C77N ?>2’O70=> 49% @>1>G8E <VAFь 

2:;NG=> 7 35=5@0FVєN 5;5:B@>5=5@3VW =0 >A=>2V 2C3V;;O [133, A. 10]. �5=5@0FVO 

5;5:B@>5=5@3VW 2V4 A?0;N20==O 2C3V;;O 70;56=0 2V4 V<?>@BC ?0;820 7 $>AVW. 

!091V;ьH5 DV=0=AC20==O 2 @0<:0E JTF ?@8?040є =0 %V;57ь:5 2>є2>4AB2> (2,22 

<;@4 є2@>), AC<V6=V 2C3;5284>1C2=V B5@8B>@VW >B@8<CNBь ACBBє2> <5=HV 

V=25AB8FVW. $>7?>4V; DV=0=A>28E @5AC@AV2 <V6 2;04>N V 1V7=5A>< 70;568Bь 2V4 

@V2=O 5:>=><VG=>3> @>728B:C B5@8B>@VW. $5AC@A8, O:V >B@8<0NBь >@30=8 2;048, 

<0NBь FV;ь>25 ?@87=0G5==O. #5@H0 >?5@0FV9=0 FV;ь (20% 284V;5=8E @5AC@AV2 

D>=4C) ?>2’O70=0 7 2V4=>2;5==O< 453@04>20=8E 75<5;ь 2V4 284>1CB:C 2C3V;;O 

(2V420;8, 2V4E>48 3V@=8G>3> 28@>1=8FB20 B>I>). �@C30 FV;ь (19%) ?5@5410G0є 

?V4B@8<:C ?V4?@8є<=8FB20 A5@54 A0<>709=OB8E C 284>1C2=8E @53V>=0E. &@5BO 

FV;ь (17%) 3 F5 ?V43>B>2:0 :04@V2 C =0?@O<:C 75;5=>W 5:>=><V:8, V=25AB8FV9=V 

@5AC@A8 >B@8<0NBь =02G0;ь=V 70:;048 4;O AB2>@5==O 2V4?>2V4=>W >A2VB=ь>W 

V=D@0AB@C:BC@8. -5 14 % 0A83=C20=ь A?@O<>2CєBьAO =0 ?V4B@8<:C @>728B:C 



35=5@0FVW, @>7?>4V;C B0 715@565==O 5=5@3VW 7 2V4=>2;N20;ь=8E 465@5;. !0 

5=5@3>5D5:B82=V 70E>48, ?>2’O70=V V7 7<5=H5==O< A?>6820==O 5=5@3VW, 

70?;0=>20=> 13% 2V4 7030;ь=>W AC<8. #V4B@8<:0 157@>1VB=8E, A>FV0;ь=> 

=570E8I5=8E AC:C?=> >E>?;Nє 17% 28B@0B 2:;NG=> 7 ?V428I5==O< <>1V;ь=>ABV 

2 @53V>=V [133, A. 14].  

!0 4C<:C %VB5: %. (Sitek S.), )<5;52Aь:0  . (Chmielewska M.), 

5=5@35B8G=89 ?5@5EV4 ACBBє2> CA:;04=8Bь A>FV0;ь=>-5:>=><VG=C A8BC0FVN 2 

@53V>=V, ?@8=09<=V C =091;86GV9 ?5@A?5:B82V. �465 @V25=ь >?;0B8 ?@0FV C 

3V@=8G>-284>1C2=V9 ?@><8A;>2>ABV 3 >48= 7 =0928I8E V <0є 28A>:V B5<?8 

7@>AB0==O. �N465B8 B5@8B>@V9 7 ?V4?@8є<AB20<8 4>1C2=>W ?@><8A;>2>ABV <0NBь 

?>40B:>2V =04E>465==O 2 @>7@0EC=:C =0 >4=>3> 68B5;O 28IV 70 A5@54=V 2 :@0W=V, 

B><C <VAF52V >@30=8 2;048 70C206CNBь @878:8 1N465B=8E 2B@0B 5=5@35B8G=>3> 

?5@5E>4C. � E>G0 ?@><8A;>2VABь %V;57ь:>3> 2>є2>4AB20 707=0;0 AB@C:BC@=8E 7<V= 

=0 :>@8ABь ?5@5@>1=>W ?@><8A;>2>ABV, 7>:@5<0, <0H8=>1C4C20==O, 4>1C2=0 

?@><8A;>2VABь 70;8H0єBьAO B@048FV9=8< 284>< 4VO;ь=>ABV V A0<5 B0: 

A?@89<0єBьAO 2 3@><040E. !0 4C<:C 02B>@V2, =0 B5@8B>@VOE, 45 284>1CB>: 2C3V;;O 

є 718B:>28<, 0 @>4>28I0 2V4?@0Fь>20=V, @5AB@C:BC@870FVO 4>FV;ь=0 V ?@89=OB=0 

4;O <VAF528E <5H:0=FV2. !0B><VABь AB02;5==O 4> ?@89=OBBO 7<V= 2 @53V>=0E, 

4VO;ь=VABь H0EB, =0 O:8E ?@81CB:>20 V <0є ?>78B82=89 <C;ьB8?;V:0B82=89 5D5:B 

=0 AC<V6=V 30;C7V, =530B82=5. &0:8< G8=><, 5=5@35B8G=89 ?5@5EV4 2 @0<:0E 

?>;VB8:8 73C@B>20=>ABV =5A5 ?>B5=FV9=V <>6;82>ABV B0 703@>78, ?>2’O70=V O: 7 

5:>=><VG=8<8, B0: V A>FV0;ь=8<8 G8==8:0<8.  

!5 482;OG8Aь =0 B@C4=>IV A?@0254;82>3> ?5@5E>4C, 5=5@35B8G=89 ?5@5EV4 

є >7=0:>N ?V428I5==O =0FV>=0;ь=>W :>=:C@5=B>A?@><>6=>ABV ?@>4C:FVW. 

Є2@>:><VAVO =0?>;O30є =0 =5>1EV4=>ABV V=B5=A8DV:0FVW @CEC C =0?@O<V 

:;V<0B8G=>W =59B@0;ь=>ABV. ' 2021 @. Є2@>?59Aь:0 $040 CE20;8;0 Є2@>?59Aь:89 
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>4=>3> 1;>:0 ��% >FV=NєBьAO =0 @V2=V 100 <;=. 4>;. %,�, 0  A?>@C465==O 

=>2>3> 1;>:0 ?>BC6=VABN 1000  �B 3 2V4 3 4> 5 <;@4. 4>;. %,�» [71]. 

�=0A;V4>: 1>9>28E 4V9 ACBBє20 G0AB8=0 ?>BC6=>AB59 0;ьB5@=0B82=>W 

2VB@>2>W B0 A>=OG=>W 5=5@35B8:8 01> ?>AB@0640;0, 01> 7=0E>48BьAO =0 >:C?>20=V9 

B5@8B>@VW. �=25AB8FVW 2 35=5@0FVN 5=5@3VW A>=FO, 2VB@C ?>B@51CNBь 30@<>=V70FVW 

?>;VB8:8 45@6028 I>4> B0@8D>CB2>@5==O, GVB:>3> 10G5==O ?0@0483<8 @>728B:C 

5=5@35B8G=>3> A5:B>@C.  V6=0@>4=5 5=5@35B8G=5 035=BAB2> ( ��) ?@>3=>7Cє 

@>73>@B0==O A>=OG=>W B0 2VB@>2>W 5=5@35B8:8 ?@8A:>@5=8<8 B5<?0<8 4> @V2=O =5 

=86G5 45% =0 3;>10;ь=><C @V2=V 4> 2030 @>:C (=0@07V G0AB:0 ��� A:;040є 30%). 

' �8@5:B82V Є% ?@> ���, 70B25@465=V9 Є2@>?59Aь:8< ?0@;0<5=B>< (2022), 

B0:>6 70:@V?;5=> 4> 2030 @>:C 4>AO3=5==O FV;V 5=5@3>28@>1=8FB20 V7 A:>@>G5==O 

A?>6820==O 28:>?=>3> ?0;820 70 B5E=>;>3VO<8 2VB@>2>W V A>=OG=>W 5=5@3VW =0 @V2=V 

45% [145]. 

!0FV>=0;ь=5 10G5==O @>728B:C 5=5@35B8:8 ?>2=>N <V@>N 2V4?>2V40є 

3;>10;ь=8< B@5=40< B0 є2@>?59Aь:8< ?@0:B8:0<. #>B@518 2 70;CG5==V V=25AB8FV9 

7@>AB0NBь. "4=8< 7 465@5; V=25AB8FV9 є 4>E>48 >?5@0B>@V2 @8=:C. �;5 =04<V@=5 

@53C;N20==O B0@8DV2 45@602>N ?@8725;8 4> 7<5=H5==O WE DV=0=A>2>W 

A?@><>6=>ABV. (>@<C20==O 2;0A=8E 465@5; DV=0=AC20==O <>6;825 ?VA;O 

7@>AB0==O 4>E>4V2 2V4 >A=>2=>W 4VO;ь=>ABV, B>1B> 70 @0EC=>: ?@82545==O B0@8DC 

4> 9>3> @8=:>28E 7=0G5=ь. �<?>@B 5;5:B@>5=5@3VW 7 Є2@>?8, =5>1EV4=89 4;O 

70157?5G5==O <V=V<0;ь=> =5>1EV4=8E >1AO3V2 5=5@3>@5AC@AV2, G5@57 @V7=8FN 2 

B0@8D0E =0 2=CB@VH=ь><C V є2@>?59Aь:><C @8=:C, <>65 2?;8=CB8 =0 @VH5==O 

=0@>I5==O 2;0A=>3> 28@>1=8FB20 5=5@3VW. &><C B0@8D>CB2>@5==O AB0є D0:B>@>< 

ABV9:>ABV =0FV>=0;ь=>3> 5=5@35B8G=>3> :><?;5:AC. 

 



3.2. #>@V2=O;ь=89 0=0;V7 ?@>3@0<=8E <5E0=V7<V2 =87ь:>2C3;5F52>3> 

?5@5E>4C 2 %,� B0 :@0W=0E Є% 

  

#@>3@5A C 4>AO3=5==V FV;59 =87ь:>2C3;5F52>3> ?5@5E>4C 45<>=AB@CNBь 

3;>10;ь=V 5:>=><VG=V ;V45@8, %,� B0 Є%. �V;ь:VA=V V O:VA=V E0@0:B5@8AB8:8 

?@>3@5AC 5:>=><V:8 %,� =0 H;OEC 4> =87ь:>2C3;5F52>W 5:>=><V:8 ?@82545=V 2 

4>A;V465=V «!>20 :;V<0B8G=0 5:>=><V:0 �<5@8:8: 2A5>E>?=89 ?CBV2=8: 

5:>=><VG=8E ?5@5203 :;V<0B8G=>W ?>;VB8:8 C %?>;CG5=8E ,B0B0E» (America’s 

new climate economy: a comprehensive guide to the economic benefits of climate 

policy in the United States) [146]. � @>1>BV @>73;O40NBьAO A5:B>@8, 2 O:8E 4>ABC?=V 

B5E=>;>3VW =87ь:>2C3;5F52>3> 28@>1=8FB20, 5=5@35B8:0 B0 AV;ьAь:5 3>A?>40@AB2>. 

"A=>2=V 28A=>2:8 @>1>B8 =0ABC?=V:  

• �57 =>2>W ?>;VB8:8 %?>;CG5=V ,B0B8 707=0NBь 5:>=><VG=8E 718B:V2 

5:2V20;5=B=8E 1-3% ��# =0 @V: 4> 2100 @>:C. ' =093V@H><C 28?04:C 718B:8 

<>6CBь 4>AO3B8 3,7-10%. 

• �V4=>2;N20=V 465@5;0 5=5@3VW AB0NBь :>=:C@5=B>A?@><>6=8<8 70 

20@BVABN ?>@V2=O=> 7 28@>1=8FB2>< 5=5@3VW 7 28:>?=>3> ?0;820 =02VBь 157 

AC1A84V9. �:A?;C0B0FVO ?@81;87=> B@ь>E G25@B59 2C3V;ь=8E 0:B82V2 %,� 

>1E>48BьAO 4>@>6G5 =V6 1C4V2=8FB2> 9 5:A?;C0B0FVO =>28E A>=OG=8E V 2VB@>28E 

5;5:B@>AB0=FV9. "AB0==V 4>A;V465==O B0:>6 ?>:07CNBь, I> =>2V 307>2V 

5;5:B@>AB0=FVW <>6CBь 1CB8 @878:>20=>N V=25AB8FVєN, 2@0E>2CNG8 ?>ABV9=5 

7=865==O 20@B>ABV B0 24>A:>=0;5==O B5E=>;>3V9 G8AB>W 5=5@3VW. 

• ' 2019 @>FV 0<5@8:0=Aь:V V=25AB8FVW 2 G8ABC 5=5@35B8:C 7@>A;8 4> 

@5:>@4=8E 78,3 <V;ьO@4V2 4>;0@V2, 4>23>AB@>:>2V AB8<C;8 4;O V=25AB8FV9 

70;8H0NBьAO A8;ь=8<8. �0 7030;ь=8< >1AO3>< V=25AB8FV9 C G8ABC 5=5@35B8:C 

%,� ?>ABC?0NBьAO ;8H5 �8B0N. $07>< 7 B8< V=4CAB@VO 2V4=>2;N20=>W 

5=5@35B8:8 %,� AB8:0єBьAO 7V 7=0G=8<8 ?5@5H:>40<8, >A:V;ь:8 1030B> 

28@>1=8:V2 :@8B8G=8E :><?>=5=BV2 4;O 2VB@>28E BC@1V=, A>=OG=8E ?0=5;59 V 

0:C<C;OB>@V2 @>7B0H>20=V 2 �7VW. ' 4>23>AB@>:>28E V=B5@5A0E %?>;CG5=8E 

,B0BV2 3 I>1 >A=>2=V :><?>=5=B8 4;O =87ь:>2C3;5F52>W 5=5@35B8:8 28@>1;O;8AO 



2A5@548=V :@0W=8. !0 ?>G0B>: 2019 @>:C 73% 7 28@>1=8FB20 A2VB>28E 

?>BC6=>AB59 28@>1=8FB20 ;VBVє28E 5;5<5=BV2 ?@8?040;> =0 �8B09, 0 =0 %,� 3 

12% [146, A. 37] 

• � A5:B>@V 28@>1=8FB20 5=5@3VW 7 =C;ь>28< @V2=5< 28:84V2 C 2019 @>FV 

AB2>@5=> 1;87ь:> 544 B8A. @>1>G8E <VAFь, I> 1V;ьH =V6 C42VGV 1V;ьH5 70 214 B8A. 

@>1>G8E <VAFь C A5:B>@V 28@>1=8FB20 5=5@3VW 7 28:>?=>3> ?0;820. "48= <V;ь9>= 

4>;0@V2, 28B@0G5=89 =0 G8ABC 5=5@35B8:C 2 %?>;CG5=8E ,B0B0E, C :>@>B:>- B0 

A5@54=ь>AB@>:>2V9 ?5@A?5:B82V AB2>@Nє 1V;ьH =V6 C42VGV 1V;ьH5 @>1>G8E <VAFь 

=V6 >48= <V;ь9>= 4>;0@V2, 28B@0G5=89 =0 28:>?=5 ?0;82>. �=HV =87ь:>2C3;5F52V 

A5:B>@8 B0:>6 AB2>@NNBь @>1>GV <VAFO. !0?@8:;04, V=25AB8FVW 2 3@><04Aь:89 

B@0=A?>@B, ?VH>EV4=89 V 25;>A8?54=89 @CE AB2>@NNBь 1V;ьH5 @>1>G8E <VAFь =V6 

V=25AB8FVW 2 02B><03VAB@0;V.  

• �=25AB8FVW, =5>1EV4=V 4;O =87ь:>2C3;5F52>W V=D@0AB@C:BC@8, є 

7=0G=8<8 V ?>B@51CNBь C?@02;V==O. �<1VB=V :;V<0B8G=V 70E>48 2 %,� 

?>B@51C20B8<CBь 4>40B:>28E V=25AB8FV9 2 5=5@35B8:C, 5:2V20;5=B=8E =5 <5=H5 

2% ��#. �8B@0B8 =0 5=5@35B8:C 2 %?>;CG5=8E ,B0B0E 2019 @>:C ?5@51C20;8 =0 

@V2=V 6% ��#. �:F5=B =0 =87ь:>2C3;5F528E B5E=>;>3VOE <>65 4>?><>3B8 

%?>;CG5=8< ,B0B0< @>728=CB8 A2V9 28@>1=8G89 A5:B>@ V 71V;ьH8B8 G0AB:C 

G8AB8E B5E=>;>3V9 =0 2=CB@VH=ь><C B0 A2VB>2><C @8=:C. ' 2018 @>FV ?5@54>20 

5=5@35B8G=0 30;C7ь %,� >B@8<0;0 238 <V;ьO@4V2 4>;0@V2 4>E>4C, I> AB0=>28Bь 

1;87ь:> 15% 7030;ь=>3> A2VB>2>3> ?>:07=8:0. *5 ?@81;87=> ABV;ь:8 6, A:V;ь:8 2 

05@>:>A<VG=V9 ?@><8A;>2>ABV, V 242VGV 1V;ьH5 =V6 C 1V>B5E=>;>3VG=V9 30;C7V. 

• �=5@3>5D5:B82=VABь 7<5=HCє 28B@0B8 =0 5;5:B@>5=5@3VN 4;O 

4><>3>A?>40@AB2, 2 A5@54=ь><C 4><>3>A?>40@AB20 28B@0G0NG8 3,3% 4>E>4V2 =0 

>?;0BC @0EC=:V2 70 5=5@3>=>AVW. #V428I5==O 5=5@3>5D5:B82=>ABV, =0?@8:;04, 

CB5?;5==O, <>65 7<5=H8B8 5=5@35B8G=89 BO30@ 2 AV;ьAь:V9 <VAF52>ABV =0 25%, I> 

>7=0G0є I>@VG=C 5:>=><VN ?>=04 475 4>;0@V2 %,� 4;O AV;ьAь:8E 

4><>3>A?>40@AB2 [146, A. 41]. 

• ' 2018 @>FV 2VB@>2V 5;5:B@>AB0=FVW A?;0B8;8 761 <;=. 4>;0@V2 

45@602=8E V <VAF528E ?>40B:V2, 0 B0:>6 289 <;=. >@5=4=8E ?;0B56V2 D5@<5@0< V 



75<;52;0A=8:0<, O:V @>7<VAB8;8 =0 A2>W9 75<;OE 2VB@>2V BC@1V=8 [146, A. 44]. 

�VB@>5=5@35B8:0 4825@A8DV:Cє AV;ьAь:C 5:>=><V:C, 71V;ьHCNG8 ?>40B:>2C 107C 

B0 70157?5GCNG8 =>2V 465@5;0 4>E>4C 4;O D5@<5@Aь:8E 3>A?>40@AB2. 

• 41 HB0B %,� B0 >:@C3 �>;C<1VO A:>@>B8;8 ?>2’O70=V 7 5=5@35B8:>N 

28:848 CO2, >4=>G0A=> 71V;ьHCNG8 @50;ь=89 ��# C ?5@V>4 7 2005 ?> 2017 @V:. 

%N48 2E>4OBь HB0B8 7 CAVE G0AB8= :@0W=8: AE>4C, ?V24=O, 70E>4C. 

"B65, B5E=>;>3VW 7 =87ь:8< 2<VAB>< 2C3;5FN AB0;8 4>ABC?=VH8<8 

?>@V2=O=> 7 28:>?=8< ?0;82><, 0 V=25AB8FVW 2 G8ABC 5=5@3VN 2 %,� 7@>AB0NBь. 

�@V< B>3>, :;V<0B8G=V 70E>48 4>?><>6CBь 2V4@>48B8 AV;ьAь:V 3@><048 H;OE>< 

4825@A8DV:0FVW WE=ь>W 5:>=><V:8 B0 70157?5G5==O 4>ABC?=>N 5:>;>3VG=> G8AB>N 

5=5@3VєN. %?>;CG5=V ,B0B8 <>6CBь 70157?5G8B8 A?@0254;82VABь :;V<0B8G=>W 

?>;VB8:8, ?V4B@8<CNG8 ?@0FV2=8:V2 V 3@><048, O:V 709<0NBьAO 28:>?=8< 

?0;82><, 70157?5GCNG8 O:VA=V @>1>GV <VAFO B0 A?V;ь=V ?5@52038 4;O 2AVE. 

#@><8A;>289 A5:B>@ %,� 2V4?>2V40є 70 ?>=04 20 2V4A>B:V2 28:84V2 

?0@=8:>28E 307V2 C :@0W=V. !091V;ьH 5=5@3>є<=V 28@>1=8GV ?V4?@8є<AB20 :@0W=8, 

4> O:8E =0;560Bь EV<VG=V, F5<5=B=V, <5B0;C@3V9=V 702>48, 2V4?>2V40NBь 

?@81;87=> 70 G25@Bь 2V4 7030;ь=>3> >1AO3C 28:84V2. !0 F5<5=B=C ?@><8A;>2VABь, 

O:89 28:>@8AB>2CєBьAO 4;O 28@>1=8FB20 15B>=C, ?@8?040є 1% 28:84V2 

?0@=8:>28E 307V2 C %,�, V 2>=0 1C45 >4=8< 7 =09A:;04=VH8E A5:B>@V2 4;O 

45:0@1>=V70FVW. %>@>: 2V4A>B:V2 28:84V2 C FV9 30;C7V ?>2'O70=V 7 28:>@8AB0==O< 

2C3V;;O B0 V=H8E 284V2 28:>?=>3> ?0;820 4;O =03@V20==O F5<5=B=8E ?5G59 4> 

B5<?5@0BC@8 1 500°C. �=HV 60 2V4A>B:V2 28:84V2 є =0A;V4:>< EV<VG=8E @50:FV9, O:V 

2V41C20NBьAO, :>;8 20?=O: @>7?040єBьAO =0 >:A84 :0;ьFVN. �;5 :><?0=VW 

2?@>2046CNBь =>2V B5E=>;>3VW C 28@>1=8FB2> F5<5=B=C. !0?@8:;04, :><?0=VO 

Solidia 7 !ьN-�65@AV @>7@>18;0 A?>AV1 7<5=H8B8 2C3;5F5289 A;V4 15B>=C =0 70 

2V4A>B:V2 70 @0EC=>: 28:>@8AB0==O ?@>F5AV2, O:V 28<030NBь <5=H5 B5?;0, 

28@>1;ONBь <5=H5 EV<VG=8E 28:84V2 V A5:25AB@CNBь 70E>?;5=89 2C3;5:8A;89 307 

O: G0AB8=C ?@>F5AC 70B25@4V==O 15B>=C. Solidia B0 LafargeHolcim (=091V;ьH89 

28@>1=8: F5<5=BC C A2VBV) >3>;>A8;8 ?@> AB2>@5==O :><5@FV9=>3> ?V4?@8є<AB20 

4;O ?>AB0G0==O 0<5@8:0=Aь:8< 28@>1=8:0< 15B>=C 7 F5<5=BC 7V 7=865=8< 



2<VAB>< CO2. �0@07 2>=8 ?>AB0G0NBь =87ь:>2C3;5F5289 F5<5=B =0 702>4 EP 

Henry’s Wrightstown, New Jersey, O:89, C A2>N G5@3C, 28@>1;Oє =87ь:>2C3;5F52V 

71V@=V 70;V7>15B>==V 28@>18, O:V 2AB0=>2;NNBьAO 2 %,� [146, A. 39]. 

�5:0@1>=V70FVO 28@>1=8FB20 F5<5=BC, >4=>3> 7 =091V;ьH 5=5@3>є<=8E 

<0B5@V0;V2, є ?@8:;04>< 70;CG5==O V==>20FV9. �=865==O 5=5@3>є<=>ABV 

28@>1=8FB20 ?>B@51Cє @>7@>1:8 =>28E <0@>: F5<5=BC, 28@>1=8FB2> O:>3> 

?>B@51Cє <5=H5 B5?;>2>W 5=5@3VW V B5E=>;>3V9 ?>3;8=0==O 2C3;5FN, O:V I5 =5 

=0?@0Fь>20=V. %B8<C;8 2 AD5@V 45@602=8E 70:C?V25;ь <0B8<CBь 287=0G0;ь=5 

7=0G5==O 2 AB8<C;N20==V ?>?8BC =0 @8=:C F5<5=BC. 

Є% 2?@>2046Cє V=AB@C<5=B8 4>AO3=5==O FV;59 =87ь:>2C3;5F52>3> 

5:>=><VG=>3> 7@>AB0==O 2V4?>2V4=> ?>;>65=ь �5;5=>W C3>48 B0 703@>7 

=0FV>=0;ь=V9 157?5FV. !0FV>=0;ь=89 V=AB8BCB AB@0B53VG=8E 4>A;V465=ь 74V9A=82 

0=0;VB8G=89 >3;O4 AB@0B53VG=8E 4>:C<5=BV2 Є2@>?59Aь:>3> %>N7C C AD5@V 

5:>=><VG=>W 157?5:8 [147]. �V4?>2V4=> 4> Є2@>?59Aь:>W AB@0B53VW 5:>=><VG=>W 

157?5:8 (2023), 0 B0:>6 4>40B:>2>3> ?0:5BC 70E>4V2 (2024), 4;O 70157?5G5==O 

:>=:C@5=B>A?@><>6=>ABV V 7@>AB0==O Є% 70?>G0B:C202 45:V;ь:0 :;NG>28E 

V=VFV0B82 3;>10;ь=>3> E0@0:B5@C: 

1. #@><8A;>289 ?;0= «�5;5=0 C3>40» (Green Deal Industrial Plan) [148]; 

2. �0:>= ?@> ?@><8A;>2VABь V7 =5BB>-=C;ь>28<8 28:840<8 (The Net-Zero 

Industry Act) [149]; 

3. �0:>= ?@> :@8B8G=V A8@>28==V <0B5@V0;8 (Critical Raw Materials Act) 

[150]; 

4. Є2@>?59Aь:89 70:>= ?@> =0?V2?@>2V4=8:8 (European Chips Act) [151]; 

5. &8<G0A>289 :@87>289 B0 ?5@5EV4=89 <5E0=V7< 4;O 45@602=>W 

4>?><>38 (Temporary Crisis and Transition Framework for State Aid) [152]; 

6. �=VFV0B820 REPowerEU, A?@O<>20=0 =0 7<5=H5==O 70;56=>ABV 2V4 

V<?>@BC @>AV9Aь:>3> 28:>?=>3> ?0;820 B0 4825@A8DV:0FVW 5=5@3>?>AB0G0==O; 

7. #V4B@8<:0 4>A;V465=ь B0 V==>20FV9 (#@>3@0<0 Є% Horizon Europe) 

[153]; 



8. Є2@>?59Aь:0 V==>20FV9=0 ?@>3@0<0 (European Innovation Agenda) 

[154]; 

9. #;0BD>@<0 AB@0B53VG=8E B5E=>;>3V9 4;O Є2@>?8 (Strategic 

Technologies for Europe Platform); 

10. #V4B@8<:0 =0C:>28E 4>A;V465=ь V @>7@>1>: C AD5@V B5E=>;>3V9 7 

?>B5=FV0;>< ?>42V9=>3> 28:>@8AB0==O (White Paper On options for enhancing 

support for research and development involving technologies with dual-use potential) 

[155]. 

#@><8A;>289 ?;0=  «�5;5=>W C3>48 (Green Deal Industrial Plan) [148] 

A?@O<>20=89 =0 ?V428I5==O 4>23>AB@>:>2>W :>=:C@5=B>A?@><>6=>ABV 

є2@>?59Aь:>W ?@><8A;>2>ABV 7 =5BB>-=C;ь>28<8 28:840<8 V A?@8O==O ?5@5E>4C 

4> :;V<0B8G=>W =59B@0;ь=>ABV. ' =ь><C >:@5A;5=> 70E>48, A?@O<>20=V =0 

?>A8;5==O ABV9:>ABV B0 5:>;>3VG=>ABV ?@><8A;>2>ABV Є%. #;0= >E>?;Nє @V7=V 

70E>48 I>4> @53C;OB>@=8E 7<V= V <5E0=V7<V2 DV=0=A>2>W ?V4B@8<:8 4;O B0:8E 

A5:B>@V2 O: 75;5=V B5E=>;>3VW, 28@>1=8FB2> :@8B8G=> 206;828E <0B5@V0;V2 B0 

2V4=>2;N20=0 5=5@35B8:0. �><?>=5=B DV=0=AC20==O 2:;NG0є ?@O<5 

DV=0=AC20==O Є% 7 28:>@8AB0==O< B0:8E V=AB@C<5=BV2 O: #@>3@0<0 DV=0=AC20==O 

4>A;V465=ь B0 V==>20FV9 Horizon Europe, �=VFV0B820 REPowerEU, #@>3@0<0 

InvestEU B0 �==>20FV9=89 D>=4, 0 B0:>6 A?@8O==O DV=0=AC20==N 45@6020<8-

G;5=0<8 Є% H;OE>< ?>A;01;5==O ?@028; =040==O 45@602=>W 4>?><>38: 45@6028-

G;5=8 Є% 72V;ь=ONBьAO 2V4 7>1>2’O70==O ?>2V4><;OB8 Є2@>?59Aь:C :><VAVN B0 

>B@8<C20B8 2V4 =5W 4>72V; =04020B8 B0:C 4>?><>3C, O:I> 28:>=CNBьAO 2AV 
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4>?><>3C, 0 B0:>6 4>A;V465==O B0 <>=VB>@8=3 =0 10 <V;ь9>=0E 0:@V2. %V;ьAь:V 

3@><048, O:V G0AB> ?5@51C20NBь =0 ?5@54>2V9 ;V=VW 7<V=8 :;V<0BC, B0:>6 <0NBь 

:;NG>25 7=0G5==O 4;O 5D5:B82=>3> @503C20==O =0 F59 28:;8:. #>;VB8:8 ?>28==V 

=5 ;8H5 28@VH8B8 ?@>1;5<C 5=5@35B8G=>W =5@V2=>ABV, I> @>74V;Oє AV;ьAь:V B0 

<VAь:V @09>=8, 0 9 70157?5G8B8 AV;ьAь:8< 3@><040< <>6;82VABь >B@8<0B8 

5:>=><VG=V 283>48, 15@CG8 CG0ABь C =>2V9 :;V<0B8G=V9 5:>=><VFV. 

 

 

3.3. &@0=AD>@<0FVO 5:>=><V:8 ':@0W=8 =0 70A040E 
=87ь:>2C3;5F52>3> ?5@5E>4C 2 :>=B5:ABV є2@>V=B53@0FVW  

 

#@>3@5A =0FV>=0;ь=>W 5:>=><V:8 2 ?5@5E>4V 2V4 B@048FV9=>W 4> 

=87ь:>2C3;5F52>W <>45;V @>728B:C 1C45 >FV=5=> 70 ?V4E>4>< «=>2>W :;V<0B8G=>W 

5:>=><V:8», 70?@>?>=>20=>W �;>10;ь=>N :><VAVєN 7 5:>=><V:8 B0 :;V<0BC (2013) 

[261], B0 70 4>?><>3>N V=D>@<0FV9=>W ?0=5;V V=48:0B>@V2 ?5@5E>4C, I> <VAB8Bь 

HVABь 1;>:V2 40=8E, @>7@>1;5=>W  �( [162].  

$>73;O=5<> V=48:0B>@8 =87ь:>2C3;5F52>W B@0=AD>@<0FVW C:@0W=Aь:>W 

5:>=><V:8. І=48:0B>@8 28:84V2 ?0@=8:>28E 307V2 (Greenhouse Gas Emission) 

2V4>1@065=V 2 «->@VG=V9 =0FV>=0;ь=V9 V=25=B0@870FV9=V9 4>?>2V4V 4;O ?>40==O 

2V4?>2V4=> 4> $��� ""! B0 �V>BAь:>3> ?@>B>:>;C». !0FV>=0;ь=89 72VB ?@> 



V=25=B0@870FVN <VAB8Bь 10;0=A 28:84V2 B0 01A>@1FVW ?0@=8:>28E 307V2 70 ?5@V>4 7 

1990 ?> 2021 @>:8 7 45B0;ь=8< >?8A>< 70AB>A>20=8E <5B>4V2 B0 @57C;ьB0BV2 

=0C:>28E 4>A;V465=ь =0FV>=0;ь=8E >A>1;82>AB59 [164].  

&01;8FO 3.1. 2V4>1@060є 25;8G8=C V 48=0<V:C 28:84V2 ?0@=8:>28E 307V2 2 

5:2V20;5=BV CO2. �8:848 ?0@=8:>28E 307V2 2 ':@0W=V C 2021 @>FV A:;0;8 330,41 

<;=. B CO2-5:2. 157 C@0EC20==O 75<;5:>@8ABC20==O (75<;5:>@8ABC20==O, 7<V=8 2 

75<;5:>@8ABC20==V B0 ;VA>25 3>A?>40@AB2>, �����), I> =0 65,0% =86G5 107>2>3> 

@V2=O 1990 @>:C, 0;5 =0 3,9 % 28I5, =V6 C 2020 @>FV. � C@0EC20==O< A5:B>@C ����� 

28:848 C 2021 @>FV AB0=>28;8 344,64 <;=. B CO2-5:2. V 7<5=H8;8AO ?>@V2=O=> 7 

107>28< @>:>< =0 62,2%, 0;5 71V;ьH8;8AO =0 8,5% ?>@V2=O=> 7 2020 @>:><. 

!091V;ьHC G0AB:C 28:84V2 #� C 107>2><C @>FV AB0=>28Bь 4V>:A84 2C3;5FN - 

74,0%. ' 2021 @>FV 2C3;5:8A;89 307 70;8H82AO =091V;ьH8< 70 >1AO3>< 28:84V2 - 

66,0% 2V4 CAVE 28:84V2 #� [164, A.4]. �8:848 CO2 C 1990 @>FV AB0=>28;8 674,59 

<;=. B V A:>@>B8;8AO AB0=>< =0 2021 @V: =0 66,3 %, 4> @V2=O 227,34 <;=. B. 

&01;8FO 3.1. 

�8:848 ?0@=8:>28E 307V2, <;=. B CO2-5:2. C 1990-2021 @@. 

 �07 1990 1995 2000 2005 2010 2015 2016 2017 2018 2019 2020 2021 

#>B>G=89 
@V: 
?>@V2=O=> 7 
107>28<, % 

CO₂ (157 
�����) 706.2 390.1 285.7 313.5 294.4 223.8 234.0 223.1 231.7 221.9 206.8 213.3 -69.8 

 5B0= (CH4) 182.9 139.1 118.3 102.8 84.9 61.6 66.4 64.2 67.9 70.1 72.0 71.6 -60.9 
�0:8A 07>BC N2O 53.6 33.1 24.1 25.9 27.6 33.2 36.5 35.1 39.0 40.6 38.1 43.8 -18.4 
�V4@>DB>@2C3;5FV 
HFCs 

- - 15.7 285.1 743.9 801.6 921.4 1049.3 1395.8 1683.0 1747.0 1895.2 100.0 

#5@DB>@2C3;5FV 
PFCs 

235.8 178.1 115.7 142.3 26.7 - - - - - - - -100.0 

�5:A0DB>@84 AV@:8 
SF6 

0.0 0.1 0.4 4.5 9.7 19.6 24.4 28.6 33.4 38.8 43.4 48.9 641194.7 

+8ABV %"2 7 ����� -31.6 -32.4 -23.2 -9.3 -9.2 19.5 24.2 13.3 24.7 23.1 -1.1 14.0 -144.4 

CO2 (7 �����) 674.6 357.6 262.5 304.3 285.1 243.3 258.2 236.4 256.4 245.1 205.8 227.3 -66.3 
�030;>< (157 
�����) 942.8 562.1 427.9 442.4 407.4 319.2 337.6 323.3 339.8 334.1 318.0 330.4 -65.0 

�030;>< (7 �����) 911.4 530.0 405.0 433.5 398.4 338.9 362.0 336.7 364.7 357.5 317.6 344.6 -62.2 
�030;>< (157 
�����), 2:;NG=> 7 
=5?@O<8<8 CO2 

942.8 562.1 427.9 442.4 407.4 319.2 337.6 323.3 339.8 334.1 318.0 330.4 
-65.0 

�030;>< (7 �����), 
2:;NG=> 7 
=5?@O<8<8 CO2 

911.4 530.0 405.0 433.5 398.4 338.9 362.0 336.7 364.7 357.5 317.6 344.6 
-62.2 

�65@5;>: [164, A. 6] 

 



�:>=><VG=89 A?04 ?VA;O @>7?04C %$%$ C 1991 @>FV ?@872V2 4> ?>G0B:>2>3> 

7=0G=>3> A:>@>G5==O A?>6820==O 5=5@3VW, 0 >B65 V 4> 7<5=H5==O 28:84V2 CO2. ' 

?5@V>4 7 2000 ?> 2007 @V: 28:848 CO2 AB01V;V7C20;8AO 7 =525;8:>N B5=45=FVєN 4> 

7@>AB0==O. !572060NG8 =0 B5, I> 71V;ьH5==O 28:84V2 CO2 2 F59 ?5@V>4 1C;> 

7C<>2;5=5 7@>AB0==O< 5:>=><V:8, 28:848 =5 <0NBь ?@O<>W :>@5;OFVW 7 B5<?0<8 

5:>=><VG=>3> @>728B:C. *5 1C;> ?>2'O70=> 7 @5AB@C:BC@870FVєN 5:>=><V:8, 

28?5@5460NG8<8 B5<?0<8 7@>AB0==O B>@3V2;V, ?>A;C3 B0 DV=0=A>2>3> A5:B>@C 

?>@V2=O=> 7 ?@><8A;>28< 28@>1=8FB2><, O:5 7@>18;> 7=0G=89 2=5A>: C 

7@>AB0==O ��# 2 F59 ?5@V>4. �@C38< 206;828< D0:B>@><, O:89 <02 7=0G=89 

2?;82 =0 48=0<V:C 28:84V2 CO2 2 F59 ?5@V>4, 1C;0 <>45@=V70FVO 28@>1=8FB20, O:0 

4>72>;8;0 7=878B8 5=5@3>A?>6820==O V 2V4?>2V4=> 28:848 CO2, B>1B> 

2C3;5F52>є<=VABь 28@>1=8FB20 >A=>2=8E B>20@=8E 3@C?. �8=0<V:0 28:84V2 CO2 C 

2008-2021 @>:0E 287=0G0;0AO 2?;82>< A2VB>2>W DV=0=A>2>-5:>=><VG=>W :@878 

2008-2009 @>:V2 B0 B8<G0A>2>W >:C?0FVW $>AV9Aь:>N (545@0FVєN B5@8B>@VW 

':@0W=8 C 2014 @>FV, I> 7=0G=>N <V@>N 287=0G8;> B>20@=5 28@>1=8FB2> 2 

>A=>2=8E 5:A?>@B>>@Vє=B>20=8E 30;C7OE ?@><8A;>2>ABV (<5B0;C@3VO, EV<VG=0 

?@><8A;>2VABь, <0H8=>1C4C20==O B>I>), O:V, 2 A2>N G5@3C, 2?;820NBь =0 

A5:B>@8 ?>AB0G0==O ‒ 28@>1=8FB2> 5;5:B@>5=5@3VW, 284>1C2=C ?@><8A;>2VABь 

(284>1CB>: @C48 B0 2C3V;;O). �V4=>2;5==O 5:>=><V:8 ?VA;O 70E>4V2 ?>4>;0==O 

?0=45<VW COVID-19 C 2020 @>FV ?@8725;> 4> 71V;ьH5==O 28:84V2 ?0@=8:>28E 

307V2 C 2AVE A5:B>@0E, :@V< A5:B>@C «�V4E>48». #V4AC<:8 70 2015-2021 @@. 

2V4>1@060NBь @57C;ьB0B8 2?;82C =87:8 D0:B>@V2, ?>2'O70=8E V7 7030;ь=8< 

5:>=><VG=8< 7@>AB0==O< ':@0W=8, AB@C:BC@>N B0 :V;ь:VABN ?0;820, I> 

28:>@8AB>2CєBьAO 2 5=5@35B8FV B0 28@>1=8FB2V ?@><8A;>2>W ?@>4C:FVW. �8=0<V:0 

5:>=><VG=>3> 7@>AB0==O B0 >1AO3V2 28:84V2 =02545=0 =0 $8A. 3.4. 

�@V< B>3>, ?@>BO3>< CAь>3> G0A>2>3> @O4C 7 1990 ?> 2007 @V: 28;CG5==O 

?0@=8:>28E 307V2 C ����� 7<5=HC20;>AO, 0 C 2011-2019 B0 2021 @>:0E A5:B>@ AB02 

G8AB8< 465@5;><, I> ?>2'O70=>, 3>;>2=8< G8=><, 7 =0FV>=0;ь=8<8 ?@0:B8:0<8 

C?@02;V==O >@=8<8 75<;O<8 B0 ?0A>28I0<8, 0 B0:>6 ;VA>3>A?>40@N20==O< [164, 



A.5]. ' 2020 @>FV 2 A5:B>@V ����� 2V41C;8AO 7=0G=V 7<V=8 C 28:840E B0 ?>3;8=0==V 

2C3;5FN, I> ?@8725;> 4> AB@V<:>3> ?04V==O 28:84V2. 

 

 

$8AC=>: 3.4. �70є<>72’O7>: <V6 >1AO30<8 28:84V2 B0 B5<?0<8 7@>AB0==O 

=0FV>=0;ь=>W 5:>=><V:8, 1990-2021 @@. �65@5;>: A:;045=> 02B>@>< =0 >A=>2V 

[164, A. 6]. 

 

%B@C:BC@0 28:84V2 ?0@=8:>28E 307V2 70 465@5;0<8 C 2021 @>FV 2V4>1@065=0 

=0 $8A. 3.5. !091V;ьHV 28:848 ?0@=8:>28E 307V2 2 ':@0W=V 2V41C20NBьAO 2 

5=5@35B8G=><C A5:B>@V. ' 2021 @>FV G0AB:0 Fь>3> A5:B>@C AB0=>28;0 1;87ь:> 64% 

157 C@0EC20==O A5:B>@C �����. �;87ь:> 76% 28:84V2 C Fь><C A5:B>@V ?@8?040є 

=0 28:848 2 :0B53>@VW «%?0;N20==O ?0;820», 0 B0:>6 24 % ‒ =0 28:848 2 :0B53>@VW 

«�5BCGV 28:848 2V4 ?0;820» [164, A. 7]. %;V4 707=0G8B8, I> G0AB:0 28:84V2 

?0@=8:>28E 307V2 C :0B53>@VW «!5>@30=V7>20=V 28:848 2V4 A?0;N20==O ?0;820» C 

7030;ь=8E 28:840E ?0@=8:>28E 307V2 2 5=5@35B8G=><C A5:B>@V ?>ABC?>2> 7@>AB0;0 

?@>BO3>< 1990-2000 @>:V2: 7 17,6% C 1990 @>FV 4> 28,7% C 2000 @>FV. *59 ?5@V>4 

E0@0:B5@87CєBьAO AB0@V==O< V=D@0AB@C:BC@8 B0 ?@><8A;>2>3> :0?VB0;C :@0W=8. 

#>G8=0NG8 7 2001 @>:C, G0AB:0 28:84V2, ?>2'O70=8E 7 =5>@30=V7>20=8<8 

465@5;0<8 5=5@3VW, ?>ABC?>2> 7<5=HC20;0AO 4> 24,0% C 2021 @>FV, I> ?>2'O70=> 

7 70E>40<8 C AD5@V 5=5@3>5D5:B82=>ABV B0 70<VI5==O 465@5; 5=5@3VW, O:V 

2?@>2046CNBьAO 2 :@0W=V. �;>10;ь=0 ?0=45<VO COVID-19 A?>2V;ь=8;0 5:>=><V:C, 
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CO2 (7 �����) �030;>< (7 �����) $50;ь=89 ��#, %



I> ?@8725;> 4> A:>@>G5==O 28:84V2 ?0@=8:>28E 307V2 2 5=5@35B8G=><C A5:B>@V C 

2020 @>FV.  

 
$8A. 3.5. %B@C:BC@0 28:84V2 #� 70 :0B53>@VO<8 465@5; C 2021 @>FV. 

�65@5;>: [164, A. 7] 

 

�8=0<V:0 AC:C?=8E 28:84V2 70 A5:B>@0<8 2 &01. 3.2 70A2V4GCє, I> 

5:>=><VG=89 A?04 90-E @@. ?@872V2 4> 7=0G=>3> A:>@>G5==O 28@>1=8FB20, 

A?>6820==O 5=5@3VW V, O: =0A;V4>:, 4> 7=865==O 28:84V2 CO2. ' ?5@V>4 7 2000 ?> 

2007 @V: A?>AB5@V30;0AO ?52=0 AB01V;V70FVO 7 =57=0G=8< 7@>AB0==O< 28@>1=8FB20, 

0 2 ?5@V>4 7 2008 @>:C G5@57 A2VB>2C DV=0=A>2>-5:>=><VG=C :@87C 2V41C;>AO 

?04V==O 28@>1=8FB20 V, 2V4?>2V4=>, 28:84V2 CO2. 

' 2021 @>FV 28:848 2 A5:B>@V «#@><8A;>2V ?@>F5A8 B0 28:>@8AB0==O 

?@>4C:BV2» 7<5=H8;8AO =0 48,0% ?>@V2=O=> 7 107>28< @>:><. �;NG>28<8 

?@8G8=0<8 A:>@>G5==O 28:84V2 є 7=865==O @V2=O 28@>1=8FB20 G5@57 2V4BV: 

V=25AB8FV9=>3> :0?VB0;C, =5AB01V;ь=0 48=0<V:0 5:A?>@BC, 72C65==O 2=CB@VH=ь>3> 

@8=:C, 0 B0:>6 @>7@82 =0;03>465=8E 72'O7:V2 «A8@>28=0-28@>1=8FB2>-71CB» C 

@53V>=0E :@0W=8. �=0G=89 2?;82 =0 @>728B>: ?@><8A;>2>ABV <0є A8BC0FVO =0 %E>4V 

:@0W=8. *5 ?>2'O70=> =5 ;8H5 7 :0B0AB@>DVG=8< ?04V==O< ?@><8A;>2>3> 

�=5@35B8G=V 30;C7V
42%

�8@>1=8GV 30;C7V B0 
1C4V2=8FB2>

10%
&@0=A?>@B

15%

�=HV A5:B>@8 
13%

�=HV 
1%

!5:>=B@>;ь>20=V 
28:848 2V4 B25@4>3> 

?0;820
5%

!5:>=B@>;ь>20=V 
28:848 2V4 =0DB8 V 
?@8@>4=>3> 307C

19%

#@><8A;>2V ?@>F5A8 B0 
28:>@8AB0==O 
?@>4C:FVW 

18%

%V;ьAь:5 
3>A?>40@AB2>

14%

�V4E>48 
4%

�=5@35B8:0
64%



28@>1=8FB20 2 �>=5Fь:V9 B0 �C30=Aь:V9 >1;0ABOE. �;O ACAV4=VE @53V>=V2, O:V <0;8 

<VF=V 28@>1=8G>-71CB>2V 72'O7:8 7 �>=10A><, 4C65 A:;04=> :><?5=AC20B8 FV 

2B@0B8 70 @0EC=>: V=H8E ;0=FN3V2 ?>AB02>:. 2021 @V: B0:>6 E0@0:B5@87C202AO 

2V4=>2;5==O< 5:>=><V:8 ?VA;O 3;>10;ь=>W ?0=45<VW COVID-19. ' A5:B>@V 

«#@><8A;>2V ?@>F5A8 B0 28:>@8AB0==O ?@>4C:BV2» F5 ?>2'O70=> 7V 7@>AB0==O< 

28:84V2 C <5B0;C@3V9=V9 ?@><8A;>2>ABV ?>@V2=O=> 7 ?04V==O< C 2020 @>FV. 

�030;><, $8A. 3.6 V;NAB@Cє 7030;ь=V 28:848 (?@54AB02;5=V 4>40B=8<8 

7=0G5==O<8), 0 ?>3;8=0==O (2V4'є<=V 7=0G5==O) ?0@=8:>28E 307V2. 

&01;8FO 3.2.  

�8=0<V:0 AC:C?=8E 28:84V2 ?0@=8:>28E 307V2 ?@O<>W 4VW 70 A5:B>@0<8, 

<;=. B CO2-5:2 70 ?5@V>4 1990-2021 @@. 
 

 

%5:B>@ 1990 1995 2000 2005 2010 2015 2016 2017 2018 2019 2020 2021 

#>B>G=89 
@V: 
?>@V2=O=> 
7 107>28<, 

% 
�=5@35B8:0 725.3 431.4 311.3 315.1 286.4 210.8 224.8 217.8 226.3 219.2 208.0 209.7 -71.1 
#@><8A;>2V 
?@>F5A8 B0 
28:>@8AB0==O 
?@>4C:BV2 

118.2 58.2 67.5 81.0 74.7 56.4 58.1 51.9 56.5 57.6 56.0 61.5 -48.0 

%V;ьAь:5 
3>A?>40@AB2> 86.8 60.6 37.3 33.9 33.5 39.4 42.0 41.0 44.4 44.8 41.7 47.0 -45.9 

����� 
(?>3;8=0==O) -31.4 -32.1 -22.9 -8.9 -9.0 19.7 24.4 13.4 24.9 23.3 -0.4 14.2 -145.3 

�V4E>48 12.4 12.0 11.8 12.4 12.7 12.6 12.7 12.7 12.6 12.6 12.4 12.2 -2.3 
�030;>< (7 
�����) 911.4 530.0 405.0 433.5 398.4 338.9 362.0 336.7 364.7 357.5 317.6 344.6 -62.2 

�030;>< 
(157 �����) 942.8 562.1 427.9 442.4 407.4 319.2 337.6 323.3 339.8 334.1 318.0 330.4 -65.0 

�030;>< (7 
�����), 
2:;NG=> 7 
=5?@O<8<8 
CO2 

911.4 530.0 405.0 433.5 398.4 338.9 362.0 336.7 364.7 357.5 317.6 344.6 -62.2 

�030;>< 
(157 �����), 
2:;NG=> 7 
=5?@O<8<8 
CO2 

942.8 562.1 427.9 442.4 407.4 319.2 337.6 323.3 339.8 334.1 318.0 330.4 -65.0 

�65@5;>: [164, A. 9] 

 

 



 

$8A. 3.6. �030;ь=V 28:848 B0 ?>3;8=0==O ?0@=8:>28E 307V2, <;=. B CO2-5:2. 

�65@5;>: [164, A. 9] 

 

%B@C:BC@=V B0 B5E=>;>3VG=V B@0=AD>@<0FVW 2 C:@0W=Aь:V9 5:>=><VFV, O:V 

740B=V ?5@525AB8 WW =0 H;OE 5=5@3>5D5:B82=>3> =87ь:>2C3;5F52>3> @>728B:C, 

A8AB5<=> 282G0NBь ". �OGC:, $. #>4>;5Fь. � @>1>BV (2016) 02B>@8 70C206CNBь, 

I> 7=865==O 5=5@3>є<=>ABV (0 2V4?>2V4=> V 2C3;5F5є<=>ABV) ��# ':@0W=8 

287=0G0;>AO «7451V;ьH>3> G8==8:0<8 AB@C:BC@=>3> B0 @5AC@A=>3>, 0 =5 

B5E=>;>3VG=>3> E0@0:B5@C». '?@>4>26 1990-2014 @@. A:>@>G5==O A?>6820==O 

5=5@35B8G=8E @5AC@AV2 1C;> =0 70% >1C<>2;5=5 AB@C:BC@=8<8 7<V=0<8 

(B@8@07>28< ?04V==O< >1AO3V2 28@>1=8FB20 2 ?@><8A;>2>ABV) V ;8H5 =0 30%  

70E>40<8 7 5=5@3>5D5:B82=>ABV B0 5=5@3>715@565==O (B>1B> G8==8:0<8 

B5E=>;>3VG=>3> E0@0:B5@C) [64, A. 65-66]. �2B>@8 @57N<CNBь, I> 70 G25@Bь 

AB>;VBBO «7030;ь=5 A:>@>G5==O 5=5@3>є<=>ABV 5:>=><V:8 B0, 7>:@5<0, 7<5=H5==O 

28:>@8AB0==O 2C3V;;O, I> 2V41C20;>AO 2 F59 G0A 2 :@0W=0E Є2@>?8 2 @0<:0E 
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�=4VO 2022 (0.01) 0 0.07 (0.02) 0 1 0 0 0 1 
�070EAB0= 2022 (0.04) 1 0.03 (0.03) 0 0 0 0 0 1 
�0=040 2022 (0.01) 1 0.04 (0.01) 1 0 0 0 0 1 
�8B09 2022 (0.03) 1 0.03 (0.01) 0 1 0 0 0 1 
�>;C<1VO 2022 (0.01) 0 0.07 (0.01) 0 0 0 0 0 1 
!>20 
�5;0=4VO 2022 (0.09) 1 0.03 (0.04) 0 0 0 0 0 1 

#4. �>@5O 2022 (0.04) 1 0.03 (0.02) 0 1 0 0 0 1 
%,� 2022 (0.01) 1 0.03 0.00 1 0 0 0 0 1 
&C@5GG8=0 2022 (0.07) 0 0.06 (0.04) 0 1 0 0 0 1 
':@0W=0 2022 (0.05) 0 (0.29) (0.03) 0 0 0 0 0 1 
+8;V 2022 (0.03) 0 0.02 0.03 0 0 0 0 0 1 
/?>=VO 2022 (0.01) 1 0.01 (0.02) 1 0 0 0 0 1 
�@35=B8=0 2023 (0.01) 0 (0.02) 0.01 0 1 0 0 0 0 
�@078;VO 2023 0.01 0 0.03 0.00 0 1 0 0 0 0 
�'єB=0< 2023 0.08 0 0.05 0.04 0 0 0 0 0 0 
Є% 2023 (0.07) 1 0.00 (0.03) 0 1 0 0 0 0 
�=4VO 2023 0.01 0 0.08 (0.00) 0 1 0 0 0 0 
�070EAB0= 2023 0.06 1 0.05 (0.04) 0 0 0 0 0 0 
�0=040 2023 (0.01) 1 0.01 (0.03) 1 0 0 0 0 0 
�8B09 2023 0.01 1 0.05 0.01 0 1 0 0 0 0 
�>;C<1VO 2023 0.06 0 0.01 0.02 0 0 0 0 0 0 
!>20 
�5;0=4VO 2023 0.04 1 0.01 0.02 0 0 0 0 0 0 

#4. �>@5O 2023 (0.05) 1 0.01 (0.04) 0 1 0 0 0 0 
%,� 2023 (0.05) 1 0.03 (0.04) 1 0 0 0 0 0 
&C@5GG8=0 2023 (0.06) 0 0.05 (0.06) 0 1 0 0 0 0 
':@0W=0 2023 (0.06) 0 0.05 (0.09) 0 0 0 0 0 0 
+8;V 2023 (0.07) 0 0.00 - 0 0 0 0 0 0 
/?>=VO 2023 (0.08) 1 0.02 (0.05) 1 0 0 0 0 0 

�65@5;>: A:;045=> 02B>@>< =0 >A=>2V [264, 283]. 

 

 


