Supplementary information

Coal I Fossil-based electricity Il Natural gas Il Petroleum

Brazil China India Mexico Russian Federation Indonesia
34 : 2504 50 : a0 -
- : 200+ 404 : 104 601
8 24 150 4 30+ 40+ 404
E N 100+ 20 4 54 i 0
m O+ 0+ 0+ I 0+ 0+ 0+
bl
2 South Africa Turkiye Belgium Denmark Spain Finland
o , 1.5 r
O J =
~ ¢ 34 24 34 1
- J il
S’ 24 24 ;
N S
g ! I i ) | II N .
2 1 ; L i) ol |
S France Ireland Luxembourg Germany Italy Japan
= 154 A= 054 407 30 (
‘B 7.54 5
e' 0.154 0.4+ 304
104 o P 204
K 0.10+ 33 20 80
% 5+ 0.05+ ' ool 104 254 104
£ o — TR 0.04 04 S8u.. 0.04==- 0
% United Kingdom United States Other LICs S Other LMICs Other UMICs Other HICs
2 154 : 90+ sl
= 7.59 150 4 75
§ 104 5.0+ 1001 604 504
© iy ol “Thi -l < Y
0+ Mk 0.04% 0 0+ 0+

2015 2020 2025 2030 2015 2020 2025 2030 2015 2020 2025 2030 2015 2020 2025 2030 2015 2020 2025 2030 2015 2020 2025 2030

Figure S1: The trend of explicit fossil fuel subsidies by sector. Data are obtained from the IMF fossil fuel
subsidy database (https.//www.imf.org/external/np/fad/subsidies/index.htm). The data prior to 2023
represent actual figures, while for 2023 and beyond are forecasted. The vertical dashed line represents the

latest available data point before projections begin.
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Figure S2: The trend of implicit fossil fuel subsidies by sector. Data are obtained from the IMF fossil fuel
subsidy database (https://www.imf.org/external/np/fad/subsidies/index.htm). The data prior to 2022
represent actual figures, while for 2022 and beyond are forecasted. The vertical dashed line represents the

latest available data point before projections begin.



Impact of the removal of implicit subsidies by taxing producers

(a) Income group | Top10% MM Next40% | Bottom 50% (b) T
100% 0% = , ........................................... A Gini coefficien
I : 0.03
; @ 0.02
1S H
5 eow ° : Finland 0.01
=un ﬁ Dé
2l 2 ) Balium 0.00
&3 E -10%9 2
% g 60% g : Spain rance
3 :
E n £ * ltaly Germany | | xembourg
flad H] :
g g o i Bradl rgiang O!h?' HICs
5 "_' 40% c Other LICs /\
= o : United Kingdom 72P2"
s 0 [ = TP
3..2 £ 0% inited States
= 20% < :
o ) S n® &
=
Other UMICs
0% : Xico (ORussian Federation Indonesia
cP A CoaEnoone® < g
A vp o “o h\(\@p@o 6‘°6Q€ > ao a\a 90'\\:» o o&o*“ : W R gy SouthAffica ou yica ohina
5,5@“ \30“ o\ 0% 25% 50% 75% 100% 125%
b % change in poverty headcount
(c) I Income Effect 0 Price Effect
‘ Brazil China | India Mexico Russian Federation | Indonesia
20% 20% 30%
15% 20%1 15%
10% 10% o
10% 10%
| Db ﬁl N II |||||I III
g 0% 0% 0%
—
= South Africa Turkiye Belgium Denmark Spain Finland
b= ‘ 25% il I s e% - |
s 20% 6%
20% 9
% 15% 4% 3 4% 3%
@ 10% 10% o 2 ) 2%
T o 2 1% 1%
E 0% 0% 0% u% 0%
g France ‘ Ireland I Luxembourg Germany Italy | Japan
3 8%
2 6% 6
s . 4% 4
° 2% 2% 2
B 0% 0% 0% n% 0%
g ‘ United Kingdom United States Other LICs QOther LMICs QOther UMICs | Other HICs
E o« 6% 712'? 204. 30% -
4% 4% 2 15 20%
5% 10% -
2% 2% 2.5% 5 10%
0% 0% 0% 0% 0% 0%
- oNm WO oDOo - oM WO ODOo -—Nm [l R N W] — N [T il v N, W] ‘-wammr-.mmn NMOTWNONMODOO
[a}a)a] GCICICICIE ooo DCIDCICIE DDD DDDE ooo DDDDDE DDDDE DDDDDDDDDE

Income decile

Figure S3: The outcome of considering the implicit subsidies as producer subsidies. (a) The distribution of

fossil fuel subsidies benefits among income groups. (b) the macro implications of removing implicit

subsidies by taxing consumers. (c) the effect of subsidy removal on expenditure levels across different

income deciles.
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Figure S4: The outcome of considering the implicit subsidies as consumer subsidies. (a) The distribution of
fossil fuel subsidies benefits among income groups. (b) the macro implications of removing implicit
subsidies by taxing consumers. (c) the effect of subsidy removal on expenditure levels across different

income deciles.



Price changes caused by subsidy removal
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Figure S5: Price increases driven by explicit fossil fuel subsidy removal. Here, we focus on the sectors most

significantly affected.
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Figure S6: The emission and poverty impact of fossil fuel subsidies (explicit) removal. (a) absolute changes
in carbon emissions. (b) absolute changes in poverty headcount.
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Figure S7: Fossil fuel subsidies as a share of GDP.
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Figure S8: Social protection coverage by income decile. The coverage rate is calculated as the percentage

of individuals within each income decile who are registered in social protection programs.
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Figure S9: Comparison of the benefit distribution of social assistance programs and fossil fuel subsidies. It
should be noted that unlike traditional Lorenz curves, in order to provide a clearer comparison of how
different policies distribute benefits across income groups, the cumulative population share here is ranked

based on expenditure bins from the poorest to the wealthiest, rather than being ordered by benefit levels.
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Figure S10: The poverty, inequality and carbon emissions outcome of redistributing gathered implicit

subsidies with social assistance. Here, the implicit subsidies are considered as producer subsidies.

10



Social assistance O No sacial 0 (S1) Cash-based <> (S2) Current social A (S3) Social assistance

scenarios assistance programs assistance COVID-19 expansion
A Gini coefficient 010 -0.05 0.00 0.05
China India Mexico Russian Federation Indonesia
. T 10% 40 @] :
0% = Y S O N H @] 50% 4
-10%4 : ’ © H 0% (7% RESITRITERTIREE 0% 4 .
-20% 1 : -40% 4 : : -10% -40% 4 ’
-30% : O s0%e ) 20% -50%
-40% 4 ? -80% : : 20%4 _80%4
- 5% Y : A00% ) L A - %L,
c -5%-2.5% 0% 2.5% -8% -4% 0% 4% -4% 0% 4% 8% -10% -5% 0% -10% 0%  10% -8% -4% 0%
=]
o South Africa Turkiye 100 Belgium Denmark Spain Finland
- o - - -
'g 0%-0---- 0%.(_)_ ........ Biaany . (@] Q%-Q ............. I . 0% erennss .@ .......
(3] -20% 25% 4 0% = - . Q 0% = - -0.5% o H
o 50% = : o : 5% : : -1% @
£ -40% - u; : -10%+ @ N oom D] -10% ey :
> -60% « 75% : 20% 4 s 10T : o :
£ : oo%d, i AP B N R Y N W iy L.
g -10%5% 0% 5%10% -7.5%5%2.5%0%2.5%5% -4%-3%-2%-1% 0% -3% 2% -1% 0% -4%-3%-2%-1% 0% -0.2%0.1% 0% 0.1%0.2%
g_ France Ireland Luxembourg Germany Italy Japan
o o - - 4 - - -
pn 3‘;’? 0% 1 20040 : 18[‘;//5» (@) e i 0l
£ hg e 5 0% : % D - : .
o 5% S| 4% : [I17% EERTTTP R :- ';82}’“' Q S| -10%1 S| -20%
-10% = : - J i 1 - q :
o -10% : 8% = é I : _30-;/:. S| 2% ‘é 2| -40%4
C -15% : D] -20% L t | agop 4 :
M _509% - 3 P D 30%+ 1| -40%+ : “| 50%4 :
'E 6% -4% -2% 0% 4% -2% 0% -10% -5% 0% 6% -4% -2% 0% 6% -4% -2% 0% -6% -4% -2% 0%
'5.?_ United Kingdom United States Other LICs Other LMICs. Other UMICs Other HICs
O O O . O of O 0 of
O ) I R o d D i] 10940 ST Pl
0% -10% = Cl QU o errmrrnrrnnns ‘ D, Q% o raancanias ....... A O"/Z J :
D] -20%- T 4%+ 5 | -10%+ : : 20% o
M N : M -20% 4 N =i o
-10% o 1| -30%+ : 8% | -20% : : -30% o
- . ~ ‘o ™ - - .
73 ] oaond £ : A\ | -30% ALY ) -40% 4 :
-12% -8% -4% 0% -10% 5% 0% 4% 2% 0% -12%-8% -4% 0% 4% -10% -5% 0% 5% -6% -4% -2% 0%

% change in carbon emissions

Figure S11: The poverty, inequality and carbon emissions outcome of redistributing gathered implicit

subsidies with social assistance. Here, the implicit subsidies are considered as consumer subsidies.

11



Social assistance O No social 0 (S1) Cash-based <> (S2) Current saocial A (S3) Social assistance
scenarios assistance programs assistance COVID-19 expansion
- . I
A Gini coefficient -0.04 -0.02 0.00
Brazil China India Mexico Russian Federation Indonesia
0.2% - 10% 25%
. L [ - 2% = o o
. o] %@ %4 D] 2970 s ST o
0% 1) é} 2% O 5% Rk B R OV -25% 4
) PR ; -
C | -40%4 2% -20% -50% 4
-0.1% 4 : -10% -30% 4 75% 4
- 02% i B0% A& L A, L 140%, W] 0% :
c -0.8%-04% 0% -3% -2% -1% 0% -2%1.5%1%0.5%0% 4% 2% 0% 6% -4% -2% 0% -10% -5% 0%
=]
o South Africa Turkiye Belgium Denmark Spain Finland
O : : : :
o 0%-® """""""" D%'Q """""" QH/.Q ................ O d @ On/.Q ................
© -0.5%+ 25% ¢ Q% o rosrrogoanerensaced 0.8%9 ) °
2 1% | s oy & 0.4% 5 4% é
H -50% = s 4% = s
-1.5% . . 8% = -5% . 8% o
> o o -75%4 0% - vvrenn faherrenes
£, A o QT V7Y N N S —e Q P S i -
g -3% -2% -1% 0% -6% -4% -2% 0% -3% -2% -1% 0% -3% 2% -1% 0% -0.2%0.1% 0% 0.1%0.2% -2%1.5%1%0.5%0%
g_ France . Ireland Luxembourg Germany Italy Japan
2.5% o (@) Sty 2.5% - @) - O @)
-E 0% e eveeiiienii i 0.1% o 0%+ 0% @ ere e LT Do Q% m St eeenneans o
-5%
[0} D%.a ............... 2.5% 4 -10% o Q A
2.5% 1 -2% 4 -10%
E’ 59 0.1% o 5% -20% o 15%4 @
P o TN AR e P < P
3] -3% -2% -1% 0% -0.8%-04% 0% -3% 2% -1% 0% -4%-3%-2%-1% 0% -3% -2% -1% 0% -2%1.5%1%0.5%0%
'5.?_ United Kingdom . United States Other LICs Other LMICs Other UMICs Other HICs
2.5% T~ 02% 5 o) 5 O T 5% Tl %40
O%---@ ......... 0.1%4 : L R A D 0%+ 0% eermmeeenneendad
- O o -
25% 0% e é} ....... 2% 0 -59% 4 .
5% 4 ! 4% 4 -10% = 5%
-7.5%« -0.1% o : -10% =
o, 6% . -10%
-10% o -15%

6% -4% -2% 0%

-0. —
0 .2%0.1% 0% 0.1%0.2%

4% -3%-2%-1% 0%

8% -4% 2% 0%

% change in carbon emissions

6% -4% 2% 0%

3% 2% 1% 0%

Figure S12: The poverty, inequality and carbon emissions outcome of redistributing explicit subsidies with

social assistance (assuming a 20% administration cost).
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Figure S13: The poverty, inequality and carbon emissions outcome of redistributing gathered implicit
subsidies with social assistance (assuming a 20% administration cost). Here, the implicit subsidies are

considered as producer subsidies.
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Figure S14: The poverty, inequality and carbon emissions outcome of redistributing gathered implicit
subsidies with social assistance (assuming a 20% administration cost). Here, the implicit subsidies are

considered as consumer subsidies.
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