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Introduction

Ember is an independent climate think-
tank accelerating the global electricity
transition.

We have rebranded from “Sandbag’;, where
every January for the last 6 years, we

have released a report called “European
Power Sector Review’, analysing Europe’s
rapid electricity transition. This is our first
annual review of the global power sector.

This report has two aims.
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In a world racing to reduce power sector
greenhouse gas emissions we want to
give people access to critical information
as quickly as possible.
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Summary

each of these key findings and discuss
their implications.

Global coal-fired electricity generation
fell by 3% in 2019, leading to a 2% fall in

CO, power sector emissions.[(%+'(A'%+*$*

A%+ 11*$%'A,--$'$"26%,%'-*,$%'<==;7'F(,-' #2
6(--,0$*3"2'%+*GK',23'%+*KLb").%'F+"2*$*

FRDO JHQHUDWLRQ URVH DQG IRU WKH ¢UVW WLPH ZDV

#*$0(23")-*A#'+,-A'(A'1-(),-'6(,-'1*2*#,%" (27" But falling coal generation is not yet
S+*6,#)(29"2%*2$" %4 (A'1-(),-*-*6%#"6"%4™ S the “new normal’; which means limiting
2(B'<?@"-(B*#%+,2"2'":<:7 climate change to 1.5 degrees is looking

extremely difficult.'S+*'6(,-'A,--"2":;<=&",$'

B*-- $#*-4"21'(2'%+*'$%#.6%.#,-' $+"A%'%(B, #3$'
ZLQG DQG VRODU UHOLHG RQ F
A,6%(#$7' QH#(1#$$™$)*"21'C,3* (2'#*3.6"21"
6(,-'1*2*#,%"(2&").%'B"%+'2(%+"21"-"D*'%+*'
#1*264'2**3*3'%('C**%'1-(),-'6-"C,%*'1(,-$&'

*$0*6" --4"2'M$", 7

Wind and solar generation rose by 15%

in 2019, generating 8% of the world’s

electricity.'F(CO(.23'1#(B%+'#,%*' (A'<?@'(A'

B"23',23'$(-, #'1*2*#,%" (2" $'2**3*3"*[*#4'

4* #'%('C*%'%+*'Q,#"$'6-"C,%* , 1#**C*2%7"'

S+"$'B,$',6+"/*3"2":;<="23"-(B*#'0#"6*$'

O#(/"3*'+(0*"%'6,2")*'$.$%,"2*37'c(B*/*#&'

C,"2%,"2"21'%+"$'+"1+'1#(B%+'#,%*' ,$'/(-.C*$' The US coal collapse is undermined by

VFDOH XS ZLOO UHTXLUH D FR @BwilciWaeigastwhereas the EUAs leap-

- #*1"(2%7 frogging from coal to wind and solar.'F(,-'
1*2*#,%"(2'6(--,0$*3")4".Z@"'2'%+*'GK',23'
<N@"2'%+*'KL"2";<=&",23"$'2(B'+,-A'%+*"
(A2 (Y%+ %+ GK', 23'KL7'L 26
5N KL'F_'O(B*#'$*6%(#*C"$$" (28 A*--)4'
<=90: @& B+*#*,$'%+*4'A*--)4'Z0@"2'%+*GK7

1 Key Findings




Both2f these are the biggest falls since
at least 1990. Coal collapsed in the EU and the US;
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was responsible for half of global coal generation. The
carbon-intensity of global electricity is now 15% lower
than in 2010.

Coal generation fell 3% (-259 TWh)
S+"$"$)*6,.$*E 2019 global electricity generation changes

400 24%

<7G-*6%#"6"%4'3*C,23"26#*,$*3")4'%+*'-*,$%' %
"2 '3%6,3*'3.¥%("-(B'*6(2(C"6'1#(B%+'
23'C"-3'B"29%6*#'C(2%+$7'8%'#($*)4'dO ™
SX+"2";<=&',-C($%'+,-A'%+*":;<;9:;<="
S, 1% (A'dNZO'SX+7

7'X"23",23'$(- #' 1*¥2%#,%" (2'#($*)4'<?@'
Hd:"'SX+I7'

O7F(,-9%(91,$'$B"%6+"21"2'%+*'KL'H<<O'SX+I'
,23'%+*GK'HMO'SX+I7

Z7]-6'*!#'1*2*#’%"(ZI#($*I)4I%+*'+"1+*$%I%+"$' Coal Wind Hydro Demand  CO,
FHQWXU\ 7:K ITROORZLQJ RQH U HSolar Nuclear (in Mt
$%,#%$"2'L(.%+'e(#*,,23'7,0,2&',23'2*B'
0-,2%$"2'F+"2,7

TWh (Year on year change) Percentage change (dots)
-400 - 24%

Global coal generation & power sector emissions changes
*-(),-'0(B*#'$*6%((#F_:*C"$$"(2$'A*---@7"
S+'$'%,D*$"2%(',66(.2% %+ Z@'#"$*"2'1,$'
1*2*#,%"(2b',-%+(.1+'3(*$25%"'26-.3*'%+*'®-"
C,%*"C0,6%'(A'%+*C*%b+,2%'-* D$7'8%"26-.3*$
A2 (R 2% %" (2',23'%+'$C, - CO#(I* 9
PHQW LQ &KLQDYV FRDO AHHW H FLH

8%

1990, when the IEA started reporting.

The falls are the biggest since at least 0% \l ¥ v/\

S+II$III$I%# *IA(#I)(%+I%+*IO@IA __|||2|6( _llm* Percentage change (Year on year)

) ! ! - 4%
#,%"(2',23'%+*:@'A,--"2'0(B*#' $*6 % (#'F ' 1952 2019
*C“$$"(2$7 Coal generation changes @~ Power sector CO, emissions changes

2 2020 Global Electricity Review

2019 giobal electricity generation changes in key coal consuming countries TWh (Year on year change)

350

-
e

HUK M ®L AYZ[ [PTL
0 N — N S—
LB | T
||
I
- 250
USA EU India South Japan South  Australia  Malaysia Philippines Indonesia Pakistan  Vietnam China
Korea Africa

M Coal M Gas Wind & Solar Hydro & Nuclear

Coal collapsed in the EU and the US; but L(C*M$",2'6(.2%#"*$',-$('$,B", 2" 26#*,$*

China coal rose and is how responsible "2'6(,-E'823(2*$",'Hd<<@I'V,-,4%",'Hd?@!'

for half of global coal generation ,23'Q+"-"00"2*$'Hd<:@I'$,B'+"1+*#*-*6%#"6" %4’
3*C,23'B+"6+'B,$'C*%',-C($%*T6-.$"/* 9

F(,-'1%2*#,%"(2'6(--,0$*3)4":Z@""2'%+*'GK' -4'B"%+'6(,-&'B"%+'2* #OW*#('B"23',23'$(- #
23'<N@"'2'%+*'KL'3.%%(",'6(C)"2,%" (2 (A" )¥"21")."-%7'Q,D"$%,2'6(CC"$$"(2*3","2*B'
2*B'B"23',23'$(-, #"2$%,--, %" (2$&'C(#*'1,$' 6(,-'0-,2%& B+"6+#*0-,6%3'("-'1¥2%#, %" (27"
1%2%#,9%"(2',23",'$C,--'3#(0""2"*-*6 %#"6"%4' f*%2,C'6(,-"26#*,$*3'HdOZ@I'6,.$*3")4",’
3*C,237 #*6(#3'31(. 1+%&'3*$0" %' +. 15 #1*""2'$(- #

6,0,6"%4")."-%7
F+"2,'$,B'%+*)"11*$%" 26#* $*""2'6(,-'1*2* 9
#,%"(2&M'SX+'H:@1&'0.$+"21"%'%('?;7:@'(A" [ %'$(C*M$",2'6(.2%#"*$'$,B'-*$$'6(,-E"'2 9
1-(),-'6(,-'1*2*#,9%"(27'82'F+"2,&'B"23&'$(- #&' 6#+3")-4%/*2'823",'HOO @I'A*--',$"*-*6%#"6" %4’

2.6-* #',23'+43#(',--'$,B""26#* $*$&").% ' %+"$' 3*C,23'1#(B%+'0,.$*3&'2*B'$(-,#B,$',33*3'
B,$'2(%"*2(.1+'%('C**%',2(Yo+*#'4* #'(A'#,0"3' ,23'+43#('+,3").CO*#'6(23"%" (2$7'F(,-' A*--'
**6%0#"6"%4'3*C,23'1#(B%+7'8%'1#*B',%'Z7 @& "2'L(.%+'e(#*,'H9?@!',23'J,0,2'HOZ@1'3.*'%(’
(14 %o+ #'9" C*$'%++ 1-(), - /*#, 1*&'3*$0"%* 2.6-* #'#*$%,#%$&',23','A,--"2"*-*6%#"6" /94" 3*

"06$'B* D*$9%*6(2(C"6'1#(B%+"2'0:'4* #$7'S(  C,237'
C**96'06+"$'3*C,23&") (%+6(,-',23'1,$'1*2*#, 9

WLRQ LQFUHDVHG &KLQHVH FRDO AHHW H FLHQF\
"26#*,$*3) 4" TO@& %o+*'-(B*$%'A, --'$"26*':;N!

B++2'#+0(#%"21')*1,27

3 Key Findings



#2

The coal fall in 2019, as well as relying on the
structural shift towards wind and solar, relied on
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on reducing coal generation, but with nothing like
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especially in Asia.

The 3% (-259 TWh) fall in
global coal generation is
not yet the “new normal” -
it happened largely due to
one-off factors.

Coal generation needs to collapse by 11% per year to keep
to 1.5 degrees.
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The lack of urgency on
coal - especially in the
top 10 coal-generating

countries - means

limiting climate change
to 1.5 degrees is looking

extremely difficult.

Country

1. China

2. India

3. United States

4. Japan

5. South Korea

6. South Africa

7. Germany

8. Russia

9. Indonesia

10. Australia

Percentage of
global coal
generation in 2019

50.2%

11.0%

10.6%

3.1%

2.5%

2.2%

1.9%

1.8%

1.8%

1.6%
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GW closed
in 2019*

Generation TWh
(% change in 2019)

GW opened
in 2019*

Coal phase-
out date

4560 (+2%) 43.8 7.0
999 (-3%) 8.1 0.8
966 (-16%) 0 16.5
285 (-4%) 13 0.1
223 (-5%) 0.2 0
198 (-4%) 1.6 0.5
172 (+25%) 0 1.2 2038
166 (0%) 0.9 1.4
163 (+11%) 2.4 0
144 (-4%) 0 0
*Source: Global Energy Monitor
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and lower prices provide hope it can be sustained.
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Wind and solar generation
grew by 15% (+270 TWh) in
2019.

The wind and solar growth rate of 15% must be maintai-
ned to meet the emissions reductions needed for the Paris
climate agreement.
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Wind + solar share of electicity mix by region Percentage of total electricity generation
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Wind and solar generated 8% of the
world’s electricity in 2019, up from only 3%
in 2013.

Record low wind and solar prices in 2019
should give hope that compound growth
rates can be maintained.
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collapsed by 24% in the EU and 16% in the US in

2019, and is now half the level of 2007 in both the

EU and US. Since 2007, US CO2 power sector
LTPZZPVUZ MLSS | ANOLYLHZ
in the EU.

United States electricity generation

Strictly embargoed until 00.01GMT on 9th March
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United States power sector CO, emissions
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Factoring in methane leakage - based on 100-year warming period
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Factoring in methane leakage - based on 20-year warming period

2007 Coal - 2,016 aas - 910
2019 Coal - 966 Wind+Solar - 407 Gas - 1,595

The calculation uses a methane
leakage rate of 2.3% for U.S gas
production, as documented in EDF’s
2015 research. Note, we didn’t
include EU gas methane as the
generation was broadly unchanged.
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Coal generation fell a record
3%, but falling coal is not yet the
“new-normal”.'F(,-'A*--")*6,.$*
B"23',23'$(-, # 1*2*#, %" (2'#($*&

*-*69%#"6"%4'3*C,23'1#(B%+'$-(B*3&'

1,$'#*0-,6*3'6(,-"'2'%+*'KL",23'%+*"
GK&',23'2.6-* #'0-,2%$'#*$%,#%*3'
"2'L(.%+'e(#*,',23'1,0,27'S+*$*
ZHUH PRUH RQH R
$%#.6%.#,-7

Global CO2 power sector
emissions fell by a record 2%.'6(,-'

ZDV SDUWO\ R VHW E\ D

1%2%# %" (2& B+"6+'%6*CO*#*3'0h+*
A,--"2'F_*C $$"(2$7'S+6 #)(2'

"2%*2%"%4' (A™*-*6%#"6"%4' A*--)4'0@'
(I #'%+*'4* #T7'S+*6,#)(2"2%*2$"%4'

(A'1-(),-*-*6%#"6"%4"$'2(B'<? @'
-(B*#'%+,2'%+2'4* #$' 1(7

2020 Global Electricity Review

2019 saw lowest electricity
demand growth since 2009. S+"$'
B,$")*6,.$*'(A'B*,D"UQ'1#(B%-+
,23','C"-3'B"2%*# 7

Wind and solar growth rose')4'
N SX+H&' %+ $*6(23") ' 11+ $% #"$*
(2H6(H3T'[.%' %+ 1#(BY%+#,%*"$'

| D F W R UMBVRKOD* <?@'1#(B%+#,%*B,$'

%+*'-(B*$%'%+"$'6*2%.#47

ULVH LQ JDV

What happened in 2019?

Electricity demand rose by 1.4%, the
least in a decade.'F(,-'1*2*#,%"(2'

A*-)A' HE(HIO@T M--'(%o+*# AHCS (A’
1¥2%# %" (2'#($*7'X"23' 23'$ (- HH($*
).%'$* %" 2(H#*6(#3$7",$""264#*,$*3"2'
KL',23'GK7'].6-* #'1#*B',%'",'#*6(#3'
Z@'3.*%(‘#*$%,#%%$"2'3,0,2',23'L(.%+'
e(#* 7F_"C"$$"(2$A*--@7"

Is the transition
happening fast enough?

No. It’s not clear yet that falling
coal generation is the “new nor-
mal”.

F(,-'1%2*4, %" (2'B"--'2**3'06('A, -, %'
<<@'O*A* HHHL A # 2%"0:8&
%('C**% % +*8QFF5$'C*3",2'$6*2, #"(
AH'<T?'3*LHHST GI+2'%++-*$$' CP
%"(.$'8GM'L.$%,"2,)-*' U*/*-(0C*2%'
$6*2,#"('23$'3#(0$'(A'Z@'0*#'4* #T

F(CO(.23'1#(BY%+#,%* (A'<?@'(A’
B"23',23'$(-, #'1*2%#,%" (2"$'2**3+3'
A A% HY('CHY'%+Q, #'$'6-"C, %+
AH*CF2%T'S+'$'B,$',6+"4/+3"2"

5<=", 23" (B 0#"6*$'0# (/" 3*'+(0*
"%'6,2')*'$.$%,"2*37'c(B*/*#&'C,"2 9
%,"2"21'%+"$' 1#(BY%+#,%*&', $'%9+')
$(-.%*'/(-. CH"26#* $*$&'B"--#+g."#*
'6(26*#96*3*AA(HU'AR(C' - #*1"(2$7
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2019 Changes
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-» Electricity demand
growth slowed

Electricity demand rose by 1.4%,
the slowest increase since the
2009 recession.'S+"$'B,$'3.*%('
-(B"UQ'1#(B%+(A'0@&',23',-$('
)*6,.$* (A'%+*B* Yo+*#9*$0*6"9
--4'C"-3*#'B"2%*#'C(2%+$"'2'%+*'
KL',23'GK7

Electricity Demand Change
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0%
2010 2019
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0

2010 2019

-@- World
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- Fossil-free
generation growth
set no records

Nuclear generation rose at the
fastest rate this century, because
of restarts in Japan and South
Korea, and also new capacity
installed in China. c43#('1*2* 9

#,%"(2'#($+&).%'C($%-4'3 % (' B*%'

6(23"%"(2$"2'F+"2,,23'823",7'82'
F+"2,&'B+#C($%'2*B'+434#("'$'
)*'21')."-%&+43#('6,0,6'%4'B,$
0'(2-4'Z"X&'6(CO #*3'%('<N'
X[ 1R %+ $' 346,347

Fossil & Fossil-Free Generation Change
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Fossil-Free Generation Change
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- Wind and solar

generation growth
slowed to 15 %
(+270 TWh)

The wind and solar generation

rise of 265 TWh was the se-

cond biggest on record, but the
growth rate slowed - the 14%
growth rate was the lowest this
century. _A'%+*A(#D*4'H#1"(2$8
F+"2,'$+(B*3'%+*A $%*$%' 1#(BY%+'
(A'<N@'Hd>N'SX+I',23'%+*'KL"

%+*'$-(B*$%'B"%+'<<@'HdAZ<'SX+Ib'

823" " 23'GK')(%+#*6(#3*3'<0 @'
1#(B%+'#,%*$'Hd<O'SX+,23'dNZ'
SXHHSO*6Y0" *-AIT'1" % A HYo+ 4
B(.29#"*$',33*3'Z;'SX+)*% 9
B**2'%+*C&'C($%-4'$(- #E'J,0,2&
[#,W"-&'V*T"6(&'M.$%#, " 23"
f4062,C7"

Strictly embargoed until 00.01GMT on 9th March
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Coal generation fell
arecord 3 %

Coal fell 3% (-259 TWh), as coal
collapsed in the EU and the US,
but rose in China. S+"$"$)*9
6,.$*'B"23',23'$(-, #'1*2*#,%"(2'
#($*&"*-*6%#"6"%4'3*C,23"268*,
$*3)4'%+*'-* $%"'2','3%6,3*&'1,$'
#*0-,6*3'6(,-""2'%+*KL',23'%+*"
GK&',23'2.6-*#'0-,2%%$"#*$%, #%*3'
"2'L(Y6+e(#*,',233,0,27

-» Gas generation
rose 4 %
S+"$'+,00%2*3'C($%-4',$', #*$.-%'
(A'1,$'1%2%#,%" (2'#*0-,6"21'6(,-'
"2'%+*GK',23'KL7
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0#'C,#"-4)4'2*B",33"%"(2$"2'
F+"2,7'S+*([*#,--'.%"-"$,%"(2'(A’

FRDO ¢UHG SODQWV FRQWLQXHV RQ
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Gas Generation Change
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- CO2 emissions fell 2 %

S+'$'3(*$25% %, D*"2%(',66(.2%'
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&KLQD LQ
was responsible for more than

half of the world’s coal generation.
L"26*:;<?&'B+*2'%+*'Q,#"$'F-"C,%*'
M1#**C*2%'B,$'$"12*3&'F+"2,5%$'6(,-'
1¥2%#,%"(2'+,$'#"'$*2")4'<"@&'B+9

#* $'6(,-'1*2*#,%" (2" 2'%+*'#*$%'(A'
%+*'B(#-3'+,$'A,--*2)4'=@7

Coal generation rose by 2% in
2019.'S+"$"$)*6,.$* % +*'#"$*"2'
B"23&'$(- #&'2.6-* #,23'+43#(B,$'
2(%"*2(. 1+'%('C*0%'*-*6%6H"6" % B3
C,23'1#(B%+7

China’s electricity demand increa-
sed by 4.7%, over three times the
global average of 1.3%.'F+"2*$*
*-*6%#"6"%4'3*C,23'0*#'6,0"%,"$'
2(B'+"1+*#'%+,2"2'%+*'Ke&").%'-*$$'
%+,2'+,-A'%+,%"2'%+*'KL7

2020 Global Electricity Review

IRU WKH ¢'UWWhdwnidRBdlar generation grew

by 86 TWh. The year on year

growth rate of 16% was the lowest

for China this century. S+*4* #'(2'

4% # 1#(BY%+#,%* (A'<N@'B,$'%+9(
B*$%'A#'F+"2,'%+"$'6*2%.#47'M'0"6D9
XS LQ QHZ ZLQG ZDW R VH
(Yot #')"1'A, =" 2'S(- #"2$%, -, %" (237"
|*B'B"23"2%$%,--,%"(2$'B*#*":N'
"X&)*-(B'%+*'0Z" X"2%$%,--*3"'2'
<?D'2%BIS(- #"2$%, -, %" (2% B
O;"X&)*-(B'%+*20" X" 2$%,--*3'

"2 <NT !

Nuclear growth continuing, but
new hydro is slowing.*B'2.6-* 9
H,33*3"?Z'SX+&'(2'Z" X'(A'2*B'
6,0,6"%47'S+*'N="SX+"26#* $*"2'
+A3H(1*24#,%"(2'B,$'3#"+2")4'
CHY#,"28" $'2*B+A43H#("2$%, - %0
(2$'$-(B*37

w

E\

What happened in 2019?

Wind, solar, hydro and nuclear all
increased, but not by as much as

electricity demand. S+'$'2*6*$$"%,%*3'

2" 26#* $* (A @"2'6(,- 1+ 24, %" (27"
* LR, %" (2H($H<<@&). W AH(C',
$C,-),$*7'SHE*+3%(, @ H'$*"2"
F_*C'$$"(2$7'

Is the transition
happening fast enough?

No. Coal generation rose in China

in 2019, but it needs to be falling.
[."-3"21'2*B'6(,-'0(B*#0-,2%$'$+(B$'
"2/*$%C*2%"'$'2(%',-"12*3'B"%+'#*3.
6"21'6-"C,%*'6+,21*7

DQ

F+"2*$**-*6%#"6"%4'3*C,23'1#(B%+'

#($*,%'%B"6* % +*'#,%*' C(3*--*3"2'%+*'

8GM'L.$%,"2,)-*'U*/*-(0C*2%'L6*2, 9

#"($&IC,D”21'%+*'6+1_-*21*l(A'-"C“%"21I

6(,-'1*2*#,%"(2'/*#4'%#"6DAT'

L(-#,23'B"23'2**3'6(C0(.23'
1#(BY%+'(A'<?@ 'O~ 4% #'%%('YoH"0-+ 182
#,9"(2')4'::0; 7' M-%6+(. 1+ 1*2%#,%" (2"
H($*)A<N@"2':;<=&'%+*2*B'6,0,6"%4"
(A'B"23',23'$(- #)."-%"2";;<='B,$'
2(%*2(.1+'%('C,"2%,"2'%+"$'1#(B%+'
%% AH 25 T%'4* #7
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-» Electricity demand -> Fossil-free generation -» Wind and solar -» Coal rose to half of -> Gas rose from -» COz2 emissions rose 1.6
continued to soar added less than generation growth the world’s coal a low base % with coal and gas
- ° . .
Electricity demand rose by 4.7% electricity demand slowed to 16 % generation “DV UHG JHQHUDWLRQ UR\@¢neration
in 2019, more than three times Fossil-free generation grew by (+86 TWh) &RDO ¢UHG JHQHUDWLRQ U E@Vﬁ&mzs#*ﬁ"zr%('o@'(A‘%J'*' Despite huge investment in new
the global average of 1.4%.'S+* 10% (+227 TWh), which was Growth of 86 TWh (40 TWh of in 2019. Since 2015, China’s coal 6%H6" %A C TN X (A2*B'L,$ coal plants, the reported carbon
“HLHSYB $3190"%"F+12, 5% less than the 329 TWh growth wind and 46 TWh of solar) was generation has risen by 17%, 6,0,6"%48,8)."%"2" <=7 LQWHQVLW\ Rl WKH &KLQ
$-(B*$%"UQ1#(B%+"2'0;'4* #3& in electricity demand, neces- the lowest growth since 2016. compared to a fall of 9% in the improved just 0.3% in 2019, the
23'A(--(B$'(2'%+*"),6D'(A, sitating a rise in fossil (coal) But the growth rate of 16% was rest oftheworld. )RU WKH ¢UVW lowest improvement since re-
+I¥>@H$*"2";<>7'G-*6%#"6"%4' generation of 102 TWh to meet the lowest this century. B’ %"C*&'F+"2,"$'2(B#*$0(2$")-* porting began in 2006. 'F+'2,5$'
3*C,230#'6,0"%,"$2(B?0@ extra demand. cA3#( 124, %"(2' B"23"2$%, -, %" (28 BN X&' AR (M#2,@'(A1-0,-6(-1% 9 6,#)(2"206*2$" %04 (A*-*6%6#'6"%4"+.$
DF%+1-0),-" /4, 1T M%7 ! B.$'3# F2CH )4+ [4#, 28 V(B 07 X" 285%,--*3"2" 24,%" (27" M%'N: @& 6(,-5$#*-, %"/ A,-*2)4"Z@'$"26*:;<=T"c(B* 9
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"TEr3G Yo" 2%+ Ke&). % 3#(6,0,6"%4'B,$.0'(2-4Z"X&' B0 X&)-(B Y+ *20°X" A--"21&).%6'(2-4')*6, $* %6(%,- 0;@")(*%+*1-(),-' /4, 1*7"
#1C 23 ST Yoh 2% - Aok B(CO#*3%(<N"X,/*#,1* e *HBUGH"6"WA'TC, 23+, 26H#4 $*3' 7KH KLJK H FLHQF\ Rl LW
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Coal generation fell by a record
16% (-180 TWh) in 2019, to the
lowest level since 1975. S+"$'B,$'
3.%%(,'<<Q'SX+"26#* $*""2'1,$'
1*¥2%#,%"(2&','?>'SX+'A,--""2"*-*6%19'
6"%4'3*C,23&',23','ON'SX+'#"$*"'2'
B"23',23'$(-,#7 '

The fall in CO2 emissions was
undermined by the “gas bridge”.’
Q(B*#'$*6%(#'F_*C"$$" (23 A*--"
)A>@"2";<=&",$'6(,-5$'<N@'A,--'
B,$'%*CO*#*3")4'%+*'#"$*"2'1,$'
*C"$$"(2$7' X+*2"26-.3"21'%+*'
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1*2*#,%"(2'C*,2%'%+,%'%+*'3#(0™2'
KL*C"$$"(2$"$*/*2'$C,--*#7'|*B'
1,$'1*2*#,%"(2'6,0,6"%4'6(2%"2.*$'
%()*)."-%',0,6*&'B"%+""X'C(#*
"2',<=&'6.C.-,%"/*-4",33"21'(*#'

< X'-,$9%'3%6,357'S+"$'*2,)-*3'
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2020 Global Electricity Review

Wind and solar growth was lower
than in any other region. X"23'
23'$(- #'1*2%#,%"(2'1#*B',%'<<@"
HAZ<'SX+I7'S+"$"$'%+*- (B*$%' (A'
24'C\##*1"(2E'F+"2,'1#*B", %'
<N@'Hd>N'SX+1'823",'<O@'Hd<O’
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The small fall in US electricity
demand in 2019 is mostly weat-
her-related.'U*C,23'6(2%"2.*$'%('

¥ PHA+"1+&'B"%+'KL'6"%"W*2$'$%"--'
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What happened in 2019?

Coal generation collapsed 16%, as the
switch into gas accelerated.'8%'B,$'
~S(+*-0*3)4' ' HH#NA, -2 -6 %#H 6" Y04
3*C,23&',23"4'$(C*'2*B'B"23'
,23'$(-,#7

Is the transition
happening fast enough?

No. The “unprecedented” fall in US
coal needs to happen every year.'F(,-'

1%2%#,%"(2'C.$%')*'C($%-4'0+,$*39(. %'
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2019 Changes
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United States

> Electricity demand fell
due to a mild winter

Electricity demand fell 1.4%,
correcting for a large rise in
2018. Weather was the biggest
driver: ;;<='"B"2%*#'C(2%+$'B*#*'
B,#C&'6(##*6%"21'A(#','6(-3*#'
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> Fossil-free generation
barely grew because of
weak wind and
solar growth

1.6-* #'1*2*#,%"(2'B,$'.26+,2 9
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2020 Global Electricity Review

- Wind and solar
generation grew at
only 11% (+41 TWh)

This is the lowest of any major
region: China grew at 16% (+86
TWh) India 13% (+13 TWh) and
EU 13% (+64 TWh). X"23',23'

(-, # 1*2%#,%" (2" 26#*,$*3")4'
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Strictly embargoed until 00.01GMT on 9th March

-> Coal generation
collapsed - and was
replaced largely with
gas generation

Coal generation fell by 16%
(-180 TWh), to 24% of total
generation. S+"$'B,$'3.*%(’,'<<O’
SX+"26#*,$*""2'1,$'1*2*#,%"(2&'
S ?2>'SX+HA, " 2'*-*6%#" 6" %04 F*
C,238&',23','Z<'SX+'#"$*""2'B"23"
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-> Gas generation
continued to soar

It rose by 8%, and now stands at
38% of the electricity mix. |*B'
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Gas Generation Change
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> CO2 emissions fell
by 8%, coal’s fall was
tempered by the rise in
gas emissions

When you include methane leaks
from gas generation the fall in
US greenhouse gas emissions is
reduced. S+*'6,#)(2"2%*2$"%4'(A'
KL™*-*6%#"6"%4'6(2%"2.*3'%('A,--&'
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European Union

Coal generation collapsed by 24%,
leading to a 13% fall in power sec-
tor emissions.'F(,-'A*--'3.*%(,'#"$*
"2'B"23',23'$(- #'1*2*#,%"(2&'$B"%8
6+"21'A#(C'6(,-%('1,$'34#"*2)4"2 9
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,$C,--'A,--""2"*-*6%#"6"%4'3*C,237

Since 2007, coal generation has
halved, replaced entirely with

wind and solar, leaving gas ge-
neration unchanged. S+*'6,#)(2'
"2%*2%"%4'(A'GK'™*-*6%#"6"%4"'$'2(B'
Z.@")*-(B'%+*'1-(),-" [ #,1*7

2020 Global Electricity Review

Wind and solar growth is healthy.
M-%+(.1+"%'$*%'2(‘#*6(#3B&'A,--"21"
6($%%',23",'0($"%"/*'0(-"64'-,239
$6,0*A(#'B"23",23'$(-,#"2'G.#(0*
C*,2$'%+,%'1#(B%+'B"--',66*-*#,%*7

Germany, Greece and Hungary
made new commitments to pha-
sing-out coal.'S+"$'C*,2$','%(%,-'(A'
<?'GK'6(.2%#"*$'+,/*'6(CC"%%*3'%("
0+,$*9(.%'6(,-&',23'B"--"*2%$.#*'6(,-'
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What happened in 2019?

Coal collapsed by 24%. S+"$'B,$'
6,.$*3'0,#%-4)4'B"23 23'$(- #1*2* 9
#,%"(2&',23'0,#%-4")4'6,#)(2'0#"6"21'
3H'/"21' ' $B %6+ A#(C'6(,-%('1,$7]*B"
B"23',23'$(-,#'1*2*#,%" (2" 26#*,$*3'
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2%, %"(2".0'%(', 2*B'+" 1+ (A'<>@7"

Is the transition
happening fast enough?

Yes, if current progress holds.'S+*'
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European Union

- Electricity demand fell
due to a mild winter
Electricity demand fell 1.7%

in 2019, falling in most count-
ries, because of warm winter

months.'G-*6%#"6"%4'3*C,23'0*#'
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-> Fossil-free generation
increase driven
by wind
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- Wind and solar ge-
neration increased in
2019 by 13% (+64 TWh)
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-> Coal generation
collapsed

The EU saw a record 24% fall

R VKRUH Coal now stands at halfits 2007

peak, and makes up only 14%
of the electricity mix. 82":;;<=8&'
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-> Gas generation

increased by 12%

- CO2 emissions

collapsed because of
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India

Key Messages

" &RDO JHQHUDWLRQ IHOO |bolarvgeKdratiph 3aW strong

time on record, posting a decline
0f 3% M$', #*$.-%& 0 (B*# $*6%6(#
F_:*C"$$"(2%',-$(A*--14'0@7'
~  Low GDP growth, a bumper hydro
year and a nuclear pick-up ena-
bled the fall in coal. S+*#*A(#*&'%+*'

growth, although not-so for wind
generation. |*B'$(-,#'6,0,6"%4"2 9
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What happened in 2019?
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Is the transition
happening fast enough?

India has good intentions. 823",'+,$'
,C)"%"(.$'0-,2$'%('3*0-(4'2*B'B"23"
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India

> Electricity demand

growth paused
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> Fossil-free generation
boosted by record
solar additions and
monsoon
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-> Solar capacity
additions increased to
arecord 12 GW

I*B'$(-#6,0,6"%4'+%', 2*B'
#B(43,%0'<:"X&'S(- #O#(/"3*3'
O7Z@'(A',--*-*6%6#"6"%4™2';<=T"
823",/(0*2*3'%+*B(#-35$ - #1*$%'
$(- HAHC 2 <=T' S+ 1#(BY%+
"2'B"23'B $-*$$" COH$$" /7"
X"231%2%4 90" (2 1B %0 Yo+
-(B*$%'# %+'$"26 ;<& ,232*B'
B"23"2$%,, %" (2$ A*-- A(# Yo+
$°6(23'4* ##.22"217"

Wind Generation & Capacity Change

15 15
TWh GW

0 0

5 5
2010 2019

[l Generation -@- Capacity

Solar Generation & Capacity Change

15 15
TWh GW

0 0

-5 5
2010 2019

[ Generation -@- Capacity

Strictly embargoed until 00.01GMT on 9th March

->

Coal Generation Change

20 %

Coal shows a surprise -> Gas generation also
fall fell in 2019
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Detailed Regional Analysis

- CO2 emissions fell in

line with coal
generation
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Rest of the World

Key Messages

Solar growth accelerated,

especially Japan, South Korea,
Australia and Vietnam. [.%'B"23'
"$'$+06%6"21'2(' 1#(BYo+#+6(#3$7

Electricity demand growth slowed.
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6(2%"2.*3"26#*,$*$2'3*/*-(0"21' -
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Coal generation increased slightly,
by 1%. ].6-* #'#*$%,#%%'-*3'%(',’
A,--""2'6(,-'1*2*#,%"(2"2'3,0,2'
,23'L(.%+'e(#*,&").%'%+,%'B,$'

23 #HC"2*3N) 4" 'H# $*2'6(,-""2'
823(2*$",&'f"*%2,C',23'Q,D"$%,27

Gas generation also increased
slightly, by 1%. S+*#*'B,$'$%#(21'
1#(B%+"2'L,.3"M#,)",&'V*T"6('
23'8#,27'8%'B,$'%*CO*#*34',)"1"
A--""2'S #D"$+'1,$'1*2*#,%"(2'(2
+' 1L HA3H (L 2%, %" (27

What happened in 2019?

2019 Changes
Electricity demand rose by 1.4%, its

lowest rate in a decade. Fossil-free 200
L. TWh (Year on year change)
sources met most of this increase,
although both coal and gas also nee-
ded to rise slightly to meet increased
electricity demand. Solar generation
increased by 33% (+46TWh), with
strong contributions from Japan,

1% 9
South Korea, Vietnam and Austra- 0 _-_i

lia. Wind generation grew by 11%
(+21TWh) with good additions from

Brazil, Argentina and Mexico.
-100

Coal Gas Wind

Is the transition
happening fast enough?

e L 5,000
No. Coal generation is still rising,

and it needs to be falling.'V,24'
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Transition Benchmarks
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-5 % per year (2018-2025)

MA#'6,,23'823(2*$",'2+*3'%('+,/*
C($%-4'0+,$*3'(%'6(,-)4":Z; 7] (2
RI WKHVH FRXQWULHV DUH WDNLQJ VX FLHQW
6%"(2'%('C,D*'$.#+%+ %'+,00%2$7

2010 2019

2030

Wind + solar generation with future scenarios

5,000
TWh

Change in 2019

Transition Benchmarks

-® IEA Sustainable Development
Scenario
+18 % per year (2018-2025)

33 Detailed Regional Analysis

2030



Rest of World

-» Electricity demand
rises slowly
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-> Fossil-free generation
rises on solar growth
and nuclear restarts
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Fossil-Free Generation Change
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-> Solar generation
growth accelerated
markedly in 2019, but
wind generation lags
behind
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-» Coal grew
slightly by 1%
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-> Gas generation
rose by 1%
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- CO02 emissions fell
slightly, by 0.5%
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Electricity Demand

Key Messages

Electricity demand growth
slowed to 1.4%, the slowest in-
crease since the 2009 recession.'
S+'$'B,$'3.#%(-(B"UQ'1#(B%+'
(A'0@&',23',-$()*6,.$*' (A'%o+*
B*,%+*#'9"*$0%6",--4'C"-3*#'B"20
%*#'C(2%+$""2'%+*'KL',23'GK7

Chinese electricity demand rose
at over three times the global
average.'8%%$'3*C,23'0*#'6,0"%,’
"$2(B'+" 1+ #'%+,2"2'%+*'Ke7

Electricity demand per capita in 2019
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Slower electricity demand
growth is critical to reducing
coal generation. S+"$'B"--'
UHTXLUH UREXVW HQHUJ\ H
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>16 MWh / capita

What happened in 2019?
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Is the transition
happening fast enough?

It’s not yet clear. G-*6%#"6"%4'3*C,23'
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Electricity Demand

World
Electricity demand
growth slowed
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China
Electricity demand
continued to soar

G-*6Y%#"6"%64'3*C 23 #($*)4'Z7" @'
"2 <=8 C(H Yo+, 2 Yo U " CH$'
%o+*1-(),- [#,1¥ (A<TZ@T'S+*

- HIMH'$FB,$'3*$0" % F+"2, 58"
$-(B*$%"UQ'1#(B%+"2'0;'4* #$&'
23'A(—-(B$'(2'%+*),6D'(A",

+ RS @S2 <> T G-H6%H"6" %ol
3*C,23'0"#'6,0"%,"$'2(B'?0 @'
NF%++1-(),- 4, 15T M% 27"
VX+&'0#'6,0"%,'3*C,23'2(B'
KTE*3$Yo+*H/*-" 'Y+ Ke&'). %'
HAC,"28'* S5 Vot 2+ -AYo++ X [5!
"0+ RKLT

Electricity Demand Change

\\_‘\‘*‘—’—»‘\‘

4.7 %

15%

0%

-5%
2010 2019

Electricity Demand Change per Capita

15

5.2
0 34
2010 2019

2020 Global Electricity Review

United States
Electricity demand fell
due to a mild winter
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European Union
Electricity demand fell
due to a mild winter
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Electricity demand
growth paused
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Rest of World
Electricity demand
rises slowly
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Fossil-Free Generation

Key Messages

"Wind and solar generation grew
by 15% (+270 TWh) in 2019. S+*'
B"23',23'$(-,#'1*2*#,%" (2'#"$*' (A’
NSX+'B,$'%+*$%6(23)'11*$%'
(2'#*6(#3&").%'Yo+*' 1#(B%+'#,%*"$'
$-(B"21'9'%+*'<?@'1#(B%+'#,%*'B,$'
%o+*'-(B*$%'%0+"$'6* 206 HAT'_AVo+*A(H'
D*4'#*1"(2$&'F+"2,'$+(B*3'%+*'A,$
%*$%'1#(B%+'(A'<N@'Hd>N'SX+I',23'
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SX+1b'823",',23'GK")(%o+'#*6(# 9
3*3'<0@'1#(B%+'#,%*$'Hd<O'SX+'
,23'dNZ'SX+'#*$0*6%"/*-417

" Hydro and nuclear generation
rose, but unlike wind and solar,
there is no big pick-up in deploy-
ment. ].6-* #'0-,2%$'#*$%,#%*3"2'
J,0,2',23'L(.%+'e(#*, 7' X+"-3%'
2*B'2.6-* #'0-,2%$"2'F+"2,'#($*&'
"%")."-%'-*$$'2*B'+43#('6,0,6"%4'
%+,2'%+*'-,$% A*B'4* #$7

"The compound growth needed
for wind and solar over the next
years will be very challenging
to achieve. R*6(#3'-(B'B"23',23'
$(-#0#"6*$"2";<="1"/*"+(0*'%+,%'
6(CO(.23'1#(B%+#,%*$'6(.-3)*
C,"2%,"2*3"A'L(/*#2C*2%%’
$%*0'.07

Wind and solar generation, as a percentage of national electricity production
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Percentage of total electricity generation

m >30 %

What happened in 2019?

Wind generation increased by 12%.
SO, HUHHS A+ #'$* B, $ AH(C'
\.$%'N6(.2%# *$E'F+"2,&'KL& *#C,24&'
Ke&'\#,26*&'LB*3*2',23'[#,W"-7"

Solar generation increased by 22%.
F+"2,'$,B'%+*")"11*$%'1*2*#,%"(2"'®
6#*,$*").%','6,0,6"%4'$-(B3(B2'C*,2$'
"%'B"--")*"-(B*#'2*T%'4* #7

Hydro generation only increased by
1%. F+"2,&'%+*'C,"2'6(.2%#4")."-3"21'
2*B'+43#(&)."-%'C.6+'-*$$7'X*%'
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Nuclear generation rose 4%, the most
this century. S+"$'B,$'3.*%('2*B'
0-,2%$"2'F+"2,", 23'#*$%,#%$"2'L(.%+'
e(#*,,233,0,27

Is the transition
happening fast enough?

It’s not yet clear. X"23',23'$(- #'
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Global wind + solar generation with future scenarios
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Fossil-Free Generation

World

Fossil-free generation
growth keeps pace
with weak electricity
demand

1.6-% #1524 %" (2'#($*, %'Yo+*"

A $%*$%'H,%*' %+"$'6*2%.#4&')*6,.$*'

(A#*$%,#%$"2'3,0,2',23'L(.%+'
e(#*,&',23',-$('2*B'6,0,6"%4"2 9
$%,--*3"2'F+"2,7'c43#('1*2*#, 9

%" (2'H($*&").%'C($%-4'3.*%('B*%'

6(23"%"(2$"2'F+"2,',23'823", 7'82"
F+"2,& B+#*C($%'2*B'+434#("$'
)*'21')."-%&'+43#('6,0,6"%4'B,$'
0'(2-4'Z"X&'6(CO #+3%('<N'

X SH, 1Y %+"$'346, 357

Fossil + Fossil-Free Change

1,400 TWh
0
-150
2010 2019
M Fossil Fossil-Free @~ Demand
Fossil-Free Change
600 TWh

China

Fossil-free generation
added less than the
growth in electricity
demand
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United States
Fossil-free generation
barely grew because of
weak wind and

solar growth
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European Union
Fossil-free generation
increase driven

by wind
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India

Fossil-free generation
boosted by record
solar additions and
monsoon
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Rest of World
Fossil-free generation
rises on solar growth
and nuclear restarts
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Wind & Solar Generation

World

Wind and solar
generation growth
slowed to 15%

(+270 TWh)
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China

Wind and solar
generation growth
slowed to 16%

(+86 TWh)
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United States

Wind and solar
generation grew at
only 11% (+41 TWh)
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European Union

Wind and solar genera-

tion increased in 2019

by 13% (64 TWh)
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India
Solar capacity

additions increased to
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Rest of World

Solar generation
growth accelerated
markedly in 2019, but
wind generation lags
behind.
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Wind and

Solar progress

in 2019

Latest Prices
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Fossil Generation

Key Messages
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e >80 %
Percentage of total electricity generation

What happened in 2019?

Coal generation fell 3%.'F(,-'6(--,0 9
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Is the transition
happening fast enough?
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2019 coal generation changes by region

Strictly embargoed until 00.01GMT on 9th March
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Coal generation

- World
Coal generation fell a
record 3%

Coal fell 3% (-259 TWh), as coal
collapsed in the EU and the US,
but rose in China.'S+"$"$")*9
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replaced largely with
gas generation
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> European Union
Coal generation
collapsed
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- India

Coal shows a
surprise fall
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- Rest of World

Coal grew slightly
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Coal capacity

- World
68 GW of coal plants
were built in 2019, the
highest in three years
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- China
China built almost
as much new coal
capacity as wind
and solar capacity
combined
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> United States
Coal capacity closures
continued
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Coal load factor
collapsed in 2019
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- India
India built 8 GW of new
coal plants in 2019
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-> Rest of World
New coal-fired plants
continued to be built in
2019 in Asian countries
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Gas generation

- World
Gas generation
rose 4%
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- China
Gas rose from a low
base
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- United States
Gas generation
continued to soar
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=» European Union
Gas generation
increased by 12%

- India
Gas generation fell in
2019 by 5%
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-» Rest of World
Gas grew slightly
by 1%
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Power sector CO2 emissions

->

World

CO2 emissions fell
2%, as the fall in coal
generation was partly
offset by the rise in
gas generation
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World @~ Country

- China

> United States
CO2 emissions fell
by 8%, coal’s fall was
tempered by the rise in
gas emissions.

CO2 emissions rose
1.6% with coal and gas
generation
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-» European Union
CO2 emissions
collapsed because of
the fall in coal
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> India
CO2 emissions fell in
line with coal
generation
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Rest of World
CO2 emissions fell
slightly, by 0.5%
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Future
Scenarios

Future scenarios of CO, emissions from global coal-fired electricity generation

IPCC and IEA modelling
both show that immediate
and aggressive action

to cut coal generation is
critical to limiting climate

change.

2018 IEA

— 2030 IEA
SDS

Coal -5.1

2030 IPCC

Gigatonnes of GO,

1.5°C

o

Coal power plants emitted
10.1GT of CO2 in 2018.
This is equal to 30% of all
the CO2 emissions from
all fossil fuels in 2018,
according to the IEA.
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The IEA’s Sustainable
Development Scenario
(IEA SDS) shows that coal
power emissions must
halve by 2030.
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The IPCC’s “Special
Report on Global Warming
of 1.5°C” (IPCC 1.5) implies
coal power emissions
must fall even faster, by
75% by 2030.
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The IPCC 1.5 shows much
bigger coal generation
falls than the IEA SDS.
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A four-fold increase in
wind and solar generation
is needed by 2030 to re-
place the coal generation,
according to the IEA SDS.
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Global coal generation with future scenarios
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Data Method

This report provides data that aggregates (#'%+*'A(--(B"21'6(.2%#"*$&'B*'+,/*'%,D*2' M23'A(#':;<=&'B*.$*3'2,%"(2,-'3,%,5*%$'A(#'
2019 generation for 85% of the world’s 3,%,'A#(C'2,%"(2,-'$(#6*$E %+*'A(--(B"21',33"%"(2,-'6(.2%#"*$E
electricity production.
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HFGMI'O<$%'J,2. #4' "' S#D*4'9'S* $'3,%,&':>%+'J,2. #4";;
Tt f"™9%2,C'9'Gf]'3,%,&" !
T GAH(0%,2'K2"(2'9Y",  GC)*#5$'PG.#(0*,2' <?%+'](/*C)*#":;<=
Q(B*#'L*6%(#' R*/"*B3?2%+'1*)#. #4' T M#1*2%"2,'9'F,CC*$,'3,%,&"
>00+'3,2.,#4":;;
I(#'--'(Yo+*#'6(.2%# " *$&'B*'+,/*' . $*3'%+*" T F+'-*Y9'FG]'3,%,&":0#3'J,2.,#4":;:;
G8MS5EP*#2,%"(2,-'3,%, ) #(B$*B'%('()%,"2' ' L(%+'MA#'6,'9'GLe_V'3,%,&'
+'$%(#"6,-'3,%, 7' M66*$$*3'(2'2%+'1*)#., #4' NYo+1*)#. #4";;
7 T Q+"-"00"2*$'9T FQ'3,%,&"

<N%+'J,2. #4"::::
T VFT"6('9'FRG'3,%,&'<N%+'J,2. . #4";;
' S."B,2'9'S,"0(B*#'3,%,'H/",'G-*6%#"6" Y&

o M.$%#,-",'9MGV_'3,%,&'
<;%+'*)#. . #4";;

" Q,D"$%,2'9'|1GQRM'3,%,&'
:23'J,2.#4";

OR.$$,'9'V2*2*#1('3,%,&"
0:%+'J,2. #4":;:;
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http://www.cec.org.cn/guihuayutongji/tongjxinxi/
https://www.eia.gov/electricity/data/browser/
https://www.eia.gov/electricity/data/browser/
http://www.cea.nic.in/monthlyarchive.html
https://sandbag.org.uk/project/power-2019/
https://sandbag.org.uk/project/power-2019/
https://www.eia.gov/beta/international/data/browser/

Strictly embargoed until 00.01GMT on 9th March
United States

EIA Data

China
CEC Data

Total ’ ) Bil Othi Co2 ) ) Total . ) Biomass Other Co2
Genc;r:tion Coal Gas Other Fossil  Nuclear Hydro Wind Solar anlgr\rl]\zssst e Ren ewglrnl s Emissions Units Year Demand ~ Netimports . oo=u Coal Gas  Other Fossil  Nuclear Hydro Wind Solar and Waste  Renewablos Emissions

1310.347 1319.101 1034.310 20.408 25.234 15.903 220.190 0.615 0.020 2.421 1103.823 3835.868 3802.105 1966.265 614.993 116.015 753.893 270.034 5.593 0.493 2398.948
1455.331 1463.931 1120.040 22.099 27.326 16.597 274.658 0.749 0.024 2.438 1185.659

Year Demand  Net imports Units

3758.671 3736.644 1903.956 648.169 136.787 768.826 208.138 6.737 0.543 2364.801
1625.733 1634.137 1264.724 24.954 30.856 25.166 285.094 0.873 0.040 2.430 1328.027 3879.435 3858.452 1933.130 702.468 108.094 780.064 255.586 10.354 0.555 2372.113
1851.248 1858.612 1467.811 28.961 35.811 41.661 280.844 1.039 0.063 2.422 1528.953

2154.904 2160.980 1684.862 33.244 41.106 47.946 350.009 1.332 0.068 2414 1740.905

3889.605 3883.185 1973.737 665.508 133.450 763.733 267.271 11.187 0.534 2410.772
3981.867 3970.555 1978.301 725.352 185.377 788.528 259.929 14.144 0.575 2441.974
2415.246 2421.429 1890.024 37.292 46.111 50.332 393.047 2.028 0.074 2.406 1937.376 4080.201 4055.423 2012.873 774.424 135.046 781.986 263.763 17.811 0.550 2500.984
2773.729 2780.611 2207.128 43.548 53.848 54.844 414.769 3.868 0.084 2.396 2244.450

3216.757 3227.072 2571.080 50.729 62.727 62.863 471.354 5.710 0.105 2.387 2593.808

4083.122 4064.702 1990.511 830.618 77141 787.219 282.689 26.589 0.508 2434.025
4187.997 4156.745 2016.456 910.043 77.970 806.425 240.614 34.450 0.612 2496.839
3418.549 3431.351 2651.489 52.316 64.689 69.219 565.548 13.079 0.152 14.715 2653.724 4152.209 4119.388 1985.801 894.687 58.046 806.208 248.543 55.363 0.864 2438.027
3670.199 3681.579 2866.547 56.559 76.616 70.050 571.682 27.615 0.392 11.965 2846.079 3984.384 3950.331 1755.904 931.611 50.865 798.855 268.818 73.886 0.891 2219.473
4214.164 4227.678 3260.754 75.740 63.997 74.742 686.736 49.400 0.100 16.109 3199.912

4717.755 4730.500 3696.100 108.800 72.200 87.200 668.100 74.100 0.600 23.200 3582.029

4151.037 4125.060 1847.290 999.010 49.916 806.968 254.702 94.652 1.212 2339.768
4137.392 4100.141 1733.430 1025.255 44.336 790.204 312.934 120.177 1.818 2236.262
4975.701 4986.480 3713.100 110.300 70.500 98.300 855.600 103.000 3.600 31.600 3559.730 4095.026 4047.765 1514.043 1237.792 36.977 769.331 271.290 140.822 4.327 2100.316
5360.949 5372.180 3980.500 116.400 86.400 111.500 892.100 138.300 8.400 38.300 3782.488

5593.091 5604.500 3951.000 133.300 97.000 133.200 1060.100 159.800 23.500 46.100 3749.601

4123.840 4065.964 1581.115 1137.688 40.752 789.016 263.884 167.840 9.036 2116.592

4158.051 4104.839 1581.710 1138.631 43.693 797.166 253.193 181.655 28.924 2113.876
4158.411 4091.740 1352.398 1346.599 42.277 797.178 243.989 190.719 39.032 1978.089

5727.556 5740.000 3897.700 166.900 112.200 171.400 1112.700 185.600 39.500 53.900 3686.787

6010.078 6022.800 3945.700 188.300 127.900 213.200 1174.800 240.900 66.500 65.400 3714.408
6436.840 6448.700 4178.200 203.200 125.000 248.100 1193.100 303.400 116.600 81.000 3892.428

4161.989 4095.487 1239.149 1391.114 37.959 805.694 261.126 226.993 54.866 1883.885
4114.575 4058.261 1205.835 1308.884 34.486 804.950 293.839 254.303 77.276 1803.970
6984.340 6996.200 4482.900 215.500 132.900 294.400 1232.900 366.000 177.500 94.000 4155.075 4251.822 4207.353 1146.393 1480.204 37.267 807.078 285.819 274.952 96.147 1824.286

7313.340 7325.200 4560.000 238.669 134.572 348.700 1301.900 405.700 223.800 111.758 4220.260 4185.445 4147.907 976.188 1583.518 31.772 807.893 267.417 299.540 107.123 1690.459

CEC EIA Estimates

F*2%#,-' G-*6%#"6"%4'F(.26"-'HFGFI'3,%,"  X+*#*0($3$")-*G8M"2%*#2,%"(2,-'3,%,'

+,$I)**2|.$*3IB+*#*/*#I0($$")-*&I,$I

+,$)%2' $*3'%('6(CO-*%6*+"$% (#6, -

D WLPHO\ VRXUFH RI B FLD Q28PN RESD'®%IBI$.2,/,"-,

244 %"(2'3,%, A#F+"2,7T"(C,$%',23'
X,$%*"26-.3*$'["(C,$$'0(B*#,23'
B,$%6*"'26" 244, %" (2’ FGF'3,%,7'_%+*#'
AS$"-$'1%2*#,%"(2"$*q."],-*2%'%(FGF'

)7

C SR, 06" (2'+,$)*2$%"C,%*3'%("
"26H* $¥)417Z'@"2";<=T""(C,$$'

23X, $%H 124 %" (2 AH<="+$'
)*2+$9%"C, %3 $"21'%+* 1#(BYo+H#, %+
0.)-"$+*3)4'%+*],96"(2,- G2*#14'M3 9
C"2"$%#,%"(2'HIGMI7'U, %, A#(C';;<N
+$)52'6 #H" 3 AHB HIAWH) (%+ %'

G2*#14'82A#C,%" (2'M3C"2"$%6#, %" (2"
HGSMI'3,%, +,$)*2 $*3AH --'4* #$7"
L(- #"26-.3*6' PK%"-"%4'$6,-*5' 23'
PLC,-'$6,-*5'$(- #&',23'_ %+ #1($$"-
"26-.3*$'PQ*%#(-*.C'0"g."3$58 PQ*0o(
* C'F(D*5&' 23'P_%+*#5'1*2%# %" (27

%(%,-%o+*#C, - 1¥244, %" (2'C"2.$F(,-&'

" $,23(C.$$ 23X, $%* 1254, 9
%"(27'S+"$'C,00"21"CO-"6"%-4""26-.3*$'
FGF'PX, $%*+* %6& 0#*$$ #*&', 23'1,$5'
1*2%4,9%"(2'3,%, B"%+"2_YotH#1($$"-

9" 06" S'0($$")-+ %o+ %' (Yo+#'$%, %" $%"6, -
#4"*BS'6,%* L(H W 9+"$' $'6(,-'1+29
#,9%"(2T'FGF'6(,- 1*244,%"(2'3,%,'3(*$'
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Vot " $&H*$.-06" 21" 2" H1H#,- *$T'

M24'1,0$"2'+"$%(#"6,- A($$"-'1+2*8, BCO(H%S',23'_%o+*#R*2*B,)-*$7
WLRQ GDWD ZHUH ¢OOHG XVLQJ WKHUPDO
1¥254,9"(2'3,%, A#(C'%+*],%" (2,
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India
CEA Data

Total . . Biomass Other COo2
generation Coal Gas Other Fossil ~ Nuclear Hydro Wind Solar and Waste Renewables Emissions

487.475 73.717 0.000 384.744
509.569 72.960 0.000 398.556

Year Demand  Netimports Units

520.984 67.735 0.000 411.941
552.213 79.994 0.000 424.718
588.435 89.607 0.000 443.667
616.687 615.133 428.681 60.530 97.404 0.000 454.584
663.123 660.382 456.036 61.326 112.411 0.000 478.122
698.670 693.730 469.363 67.057 122.407 0.000 490.955
730.969 725.458 494.160 73.217 115.006 0.000 515.047
786.131 780.830 534.172 89.609 106.188 0.000 556.047
829.574 824.026 550.459 101.516 111.378 0.000 571.485
908.947 903.829 598.444 96.592 131.633 0.000 606.419
959.858 955.218 675.941 75.184 115.655 0.000 661.712

1008.777 1004.830 730.956 46.185 131.616 0.000 692.301

1103.582 1103.007 824.173 43.185 130.328 0.000 771.836
1139.645 1139.551 871.914 40.515 132.260 0.275 803.765
1223.033 1224.126 936.233 50.212 128.611 0.208 856.853
1284.147 1285.739 972.939 50.256 135.865 0.340 882.073
1366.240 1367.832 1024.706 50.257 141.331 0.414 923.612
1376.578 1378.170 998.538 47.980 161.741 0.383 896.599

CEA

FX296%,- G-*6%0H"6"064 M.+ (# SAHFOMI' 1241 05050646 ~A(SS" 152 06"
3,%,+,8)2 $* 3B+ HOS$)T RQ GDWD ZHUH ¢OOHG XVLQJ %3 6WDWLVWLFDO
FGM'3,%,'3("$2(%"26-.3"172*#,%"(2 EHYLHZ GDWD VFDOHG WR ¢W &($ GDWD

IURP DXWR SURGXFHUY O HRGLQ JoWBeSbrEm 23(03.%,
26 S B Yo+ (Yot S(HE*SEOHN6.- -4 p (wrofy ospe 5] QYA 54021177
AGFFASS"-172%#,%"(27

Estimates
EIA

%" CO#%S, - *$ A ;<> 23";<='
G2*#14'82A(#C,%"(2'M3C"2"$%#,%"(2' B*#*'6,## "3 AMB #3'A#(C';;<NM3.Y
HG8MI'82%*#2,%"(2,-'3,%, +,$')**2' %(',"- 6D'(A'),"-,)-*3,%, 7
$*3'%('6(CO-*%*"+"$%(#'6, 1*2*#,%"(2'
"A'FGM'3,%,B,$'.2,/,"-,)-*7"

pU,%, A#(C[Q'$%,%"$%"6,-'#*/"*B";;<&'
,66*$$*3'(2" i< <=7
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Strictly embargoed until 00.01GMT on 9th March
European Union

Ember Data

Total " . Biomass Other COo2
generation Coal Gas Other Fossil  Nuclear Hydro Wind Solar and Waste Renewables Emissions

3032.710 3009.688 920.290 479.581 214.618 944.993 386.882 22223 0.114 40.987 1354.254

Year Demand  Net imports Units

3094.482 3087.448 924.367 496.225 208.416 978.986 408.476 26.704 0.182 44.092 1356.816
3128.981 3113.458 938.633 525.058 220.043 990.196 353.121 36.319 0.269 49.819 1393.264
3205.314 3205.218 987.346 569.509 208.030 995.860 341.685 44.218 0.419 58.152 1447.161
3271.118 3275.447 967.192 618.818 188.772 1008.437 362.760 58.951 0.695 69.823 1426.536
3312.249 3296.573 943.518 668.776 184.929 997.699 348.397 70.453 1.467 81.334 1417.993
3347.824 3339.854 965.021 684.364 172.767 989.877 351.131 82.322 2.500 91.872 1431.536
3368.017 3352.199 964.813 740.478 154.376 935.277 347.831 104.388 3.789 101.246 1434.274
3380.668 3357.592 881.434 790.608 145.497 937.215 364.108 119.546 7.454 111.730 1360.681
3214.816 3194.672 806.614 732.879 125.394 894.010 366.601 133.064 14.124 121.988 1239.002
3343.545 3335.985 808.823 765.486 124.623 916.610 408.009 149.373 23.264 139.796 1251.703
3286.687 3279.498 833.681 705.268 115.158 906.749 341.314 180.068 47.531 149.730 1235.329
3294.182 3275.532 886.420 584.905 110.703 882.366 367.666 206.103 71.530 165.840 1222.394

3264.746 3252.136 859.176 511.445 102.421 876.830 404.160 236.822 86.113 175.169 1155.154

3187.590 3172.092 793.159 458.349 99.320 876.298 407.380 253.171 98.220 186.196 1063.956
3230.104 3215.674 781.004 498.048 99.432 857.020 372.100 301.958 108.383 197.729 1065.085
3255.398 3237.008 689.835 611.516 98.697 839.685 380.990 302.859 111.427 201.999 1022.731
3281.467 3271.268 661.868 663.763 95.721 829.719 331.313 362.412 119.393 207.079 1023.313

3282.524 3255.028 614.354 626.670 94.264 826.980 375.202 377.204 127.062 213.291 947.382

Ember

G,6+'4*#1,23),1iGC)*#0.)-"$ 9
+*$'3,%,'(2'G #(0*,2'0(B*#'$*6 % (#'
1*2*#,%"(2&' B+"6+'+,$)**2".$*3"2'
%+"$HO(#H%7'S+"$'3,%,$*%"$'0#*8(C"
2,2%-4'C,3*.$"21'G .#($%,%'3,%,'A#(C'
(AT <>, 235<="3,%, '+, $'
)**2'6,-6.-,%*3)4'()%,"2"21',22.,-"
6+,21*$"2'1*2*#,%" (2’ A#(C'G]SL_9
G5%'%#,2$0,#*264'0-, %A(#C',$'B*--'$'
2,9%"(2,-'$(#6*$7
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Strictly embagoed until 00.01GMT on 9th March
Rest of World National data for 2019

EIA international data

Total Biomass Other Co2

Year Demand  Netimports Coal Gas Other Fossil ~ Nuclear Hydro Wind Solar and Waste Renewables Units Emissions Units

6,105.58 - 6,158.65 1,331.38 1,634.13 1,678.50 I 49.96

6,203.60 & 6,229.10 1,389.63 1,630.90 1,607.11 55.00

640492 | - 642809 143090  1,737.93 1,651.74 J 59.25 2019 values in the table below

6,587.81 - 6,588.85 1,494.44 1,851.99 1,659.13 62.75

6,870.90 - 6,872.15 1,517.00 1,972.81 1,735.10 64.97 Country Demand  Net imports Gelgt;'uon Coal Gas other fossil Nuclear Hydro Solar Wind ren?etx:[)les aEr!]i:jzrvr;:zfe Em?scs)iins Units

7,089.18 - 7,124.11 1,586.01 2,031.48 1,806.83 73.59 Brazil

Canada 0.707

Japan J J -10.928 -22.754

South
Korea

Turkey -0.122 -33.636
Taiwan -3.996 -1.904

7,384.10 B 7,403.08 1,654.43 2,163.12 1,847.27 d 76.96
7,670.62 - 7,708.06 1,744.64 2,321.44 1,875.58 g 82.62
7,756.75 - 7,803.93 1,760.19 2,406.56 1,887.66 79.06 -12.045 -8.230

7,730.72 - 7,773.14 1,715.93 2,421.74 1,896.54 82.21

8,201.23 e 8,223.83 1,793.04 2,708.06 1,947.93 ! 98.53

8,424.91 e 8,454.18 1,825.43 2,773.09 2,027.61 i 102.52 Vietnam 24.707 2.830

8,671.56 - 8,623.19 1,872.14 2,942.53 2,051.74 109.78 Philippines 5.313 1.364

8,783.55 - 8,835.57 1,917.32 3,060.04 2,087.32 130.42

Argentina - -0.172 -7.164

8,922.61 = 8,971.82 1,911.52 3,241.87 2,031.48 142.48 Thailand 0.205 -3.982

9,085.81 - 9,138.56 1,940.33 3,293.27 2,031.43 149.75 Chile -0.580 2.414
9,284.57 - 9,351.96 2,041.69 3,325.19 2,104.52 168.76 South Africa -8.672 2.493
9,416.45 - 9,463.04 2,046.61 3,422.94 2,128.78 172.16 Mexico - -3.222 17.175

9,575.47 = 9,619.65 2,073.37 3,460.92 PAVARE) 174.21 Australia -6.535 2.285

9,706.46 -47. 9,754.23 2,093.21 3,490.94 2,184.72 178.37 Russia - 0.776 2279

EIA Fossil fuel disaggregation Estimates 2019
T 1%"(2,-'3,%,'B,$ . $*3BHHY ,00-"*3'%(";;<>'/,- *$7'S+"$'

G2*#14'82A(#C,%"(2'M3C"2"$%#,%"(2' GBM™2%6*#2,%"(2,- A($$"-'A.*-'1*2'g, S+*G8M'0.)-"$+*$'6(CO-*%*'3,%, %(" )R ('6,-6.-, %% 22.,- @' C*06+(3B,$',00-"+3'06('<
HG8MI'82%*#2,%"(2,-'U,%, [#(B$*# %"(2'3,%,"$'2(%'$0-"%")4'A.*-'%40*7'82" SATI(#<>&'3,%,"$"26(CO-* %+ A(# "BH $VAA TS @264 $ 6(.20%64*$&' 66(.2% 21" A(# <2@'(A
3,%,'+,$)**2 . $*3B+HH#F0($$")-*7" (#3*#'%('3"$,11#*1,%*'%+"$'3,%,8"'%'B,$' $(C*6(.2%#"*$&'2(%,)-4'#*2*B,)-*$' B.§',00-"3%(":<>'GBM'3.%, 1-0- 124 %2 °
S+*G8M'0#(/"3*$'3,%, A(#'<=0'6(.2% 2+6*$$,#4'%(*$%"C,%* Yo+* #*$0*6 %" /* 1%2%#,%"(2'3,9%,""2'$C,--*#'6(.2%# *$ 7' Yo 1< A ST, 5T
H*$*T6-.3"21'%+*KLE&'F+"2,&'823" &' #,9%"($'(A'6(,-&'1,$',23' (Yo +*# A($$"-' S+*A(--(B"21'C*%+(3$'B*#*' . $*3'%(" ' T »
23 GK'CHC) 5%, %*$7'S+*$6(.208 1%2%4,06" (27 S+ #,%"($ B9, D*2" (0%,"2' '6(CO-*06+'3,%, $*% A(H#'11<>" SHEC%+(3B,$,00-3%(<? JRU FRXQWULHV ZLWK VL
#*$'C,D*.0'%+*'qR*$%' (A'X(#-3P'8, A#(C'[Q5$'PLY%,%"$%"6,- R*/"*B'(A'X (#-3' ,23":<=E 6(.2%#"*$&',66(.2%"21'A(# N<@'(A' B"23',23'$(-,#6,0,6"%4',33*3'
%rL(#A&',23'Yo+*"# 1¥2*4#,%"(2', 23'F_" G2*#145p'B+*#*'/,"-,)-*'H:<'6(.2% 9 #$%' (A'B(#-3'12%#,%"(27 "2';<=&'B"23',23'$(- #1*2* 9
3,%,"$' 11#*1,%*3"2'%+*%,)-* ) (/*7' #7318, 23%$%"C,%*3".$"21'%+*#,%" (' 2018 #,9"(2'3,%,'B,$*$%"C,%*3")4'
_ Y%+ #+2*B,)-*$"26-.3*$'PS "3+ 23" (A"2$%,--*3'6,0,6"%"*$'A(#*,6+A*-' " YRU FRXQWULHV ZLWK VLJIQX¥#B®\@-3%'B%2 9 C.-%"0-4"21'%+*";<="2*0%'B"23i
B,/*5',23'P *(%+*#C,-5'1*2*#,%" (27 %40 A#(C'%+*XR8'1-(),-'0(B*#0-,2%' B"23',23'$(-#6,0,6"%4',33*3" 1)) F &Y+ Q94 #' [x#, 1% VRODU FDSDFLW\ E\ D AH

3,%.),$*pp'A(# - (Yo+*#'6(.2%#"*$7 "2'<>&'B"23' 23'$(- #1%2* 9 G8M'1*2*#,%" (2" 26#* $*'B,$' A B%(# A#™*,6+'6(.2%#47

#,%"(2'3,%,'B,$*$%"C,%*3)4'
Z%fgéfgﬁ((zc--[iﬁﬁﬁg%ne’-'#*/"*BI:K&I C.-%"0-4"21'%+*":;<>"2*%'B"23i
;)p'U,%,'A#(.C':X'F;B'l-(),-'O(B*#'O-,Z%‘ , VRODU FDSDFLW\ E\ D AHHW FDSDFLW\
3.96,),8* 66" 653 (2'=i<iz 7 A BY%(H A(#'*,6+'6(.2%#47
T (% HC$$121'3,%,8"%'B,$
$$.C*3'%+,%',24'1%2*#,%" (2"
6+,21*B,$'2*1-"1")-*&',23'$('
;<7'3,%,'B,$'6(0"3'A#B,#37

70 2020 Global Electricity Review 71 Data Sources
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