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Global progress across sectors isn't happening at the pace

and scale needed to limit warming to 1.5°C
Only one of 42 indicators is on track to reach its 2030 target

D = lindicator On Track . Off Track B Well Off Track m Wrong Direction Insufficient Data

The share of electric The share of solar and wind in electricity generation
vehicles in passenger car has grown by an annual average of 14% in recent years,

sales has more than but this needs to reach 24% to help get the scale-up of
tripled since 2020, and this zero-carbon power on track.

exponential growth puts

this indicator squarely on

track for 2030. To sustainably feed a growing population and reduce GHG

emissions, increases in crop yields must accelerate more
than 10 times faster this decade.

Public financing for fossil fuels is now increasing, with
government subsidies almost doubling since 2020 to
reach the highest level in nearly a decade.

Available evidence in Russia, Germany and Indonesia
suggests that peatland restoration is occurring but likely
not at the pace and scale required globally.
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Global GHG Emissions by Sector in 2021

Source: Boehm et. al 2023
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RIGHT DIRECTION, ON TRACK

Jid share of electric vehicles in light-duty vehicle sales (%)

°
7 Ruminant meat productivity (kg/ha)

|7 Reforestation (total Mha)

/7 Share of global GHG emissions under mandatory corporate climate risk disclosure (%)

S~ share of zero-carbon sources in electricity generation (%)
S~ share of electric vehicles in the light-duty vehicle fleet (%)

f Share of electric vehicles in two- and three-wheeler sales (%)

m RIGHT DIRECTION, WELL OFF TRACK

W% Energy intensity of building operations (kwh/m?)

PZ] GHG emissions intensity of agricultural production (gCO,e/1,000 kcal)
P4 carbon intensity of building operations (kgCo,/m?)

E Share of electricity in the industry sector’s final energy demand (%)
% peforestation (Mha/yr)

P21 Number of kilometers of rapid transit per 1 million inhabitants (km/IM inhabitants)
g Share of coal in electricity generation (%)

PZ) Ruminant meat consumption (kcal/capita/day)

% Global total climate finance (trillion $/yr)*

%] clobal public climate finance (trillion $/yr)*

4 carbon intensity of electricity generation (gCO,/kWh)

B Share of unabated fossil gas in electricity generation (%)

B4 carbon intensity of global cement production (kgCO,/t cement)

n Number of kilometers of high-quality bike lanes per 1,000 inhabitants
(km/1,000 inhabitants)

u Mangrove restoration (total ha)

%) crop yields (t/ha)

Source: Boehm et. al 2023

_;» 1.2x
-} 1.5x

N\
°—/§ 1.5x

Some acceleration required
Some acceleration required

Some acceleration required

éax
ﬁax

4x

B RIGHT DIRECTION, WELL OFF TRACK

4 Technological carbon removal (MtCO,/yr)
Global private climate finance (trillion $/yr)*

Ratio of investment in low-carbon to fossil fuel energy supply

Weighted average carbon price in jurisdictions
with emissions pricing systems (2015$/tCO,e)

Green hydrogen production (Mt)

Share of battery electric vehicles and fuel cell electric vehicles in medium-
and heavy-duty commercial vehicle sales (%)

Share of sustainable aviation fuels in global aviation fuel supply (%)

Share of zero-emissions fuels in maritime shipping fuel supply (%)

m WRONG DIRECTION, U-TURN NEEDED

B4 carbon intensity of global steel production (kgCO,/t crude steel)

u Share of kilometers traveled by passenger cars (% of passenger-km)

n Share of battery electric vehicles and fuel cell electric vehicles in bus sales (%)
P& Mangrove loss (hafyr)

PZ share of food production lost (%)

PZ Total public financing for fossil fuels (billion $/yr)

INSUFFICIENT DATA

PZ Retrofitting rate of buildings (%/yr)

E Share of new buildings that are zero-carbon in operation (%)
%] Peatland degradation (Mha/yr)

%] Peatland restoration (total Mha)

P%] Food waste (kg/capita)

n S-curve Likely g S-curve Possible

ey 10X
). 10X
—_— i
e

Significant acceleration required
Significant acceleration required

Significant acceleration required
Significant acceleration required

U-turn needed
U-turn needed
U-turn needed
U-turn needed
U-turn needed
U-turn needed

Insufficient data
Insufficient data
Insufficient data
Insufficient data

Insufficient data

u S-curve Unlikely

For indicators categorized as S-curve likely, acceleration factors calculated using a linear trendline are not presented, as they would not accurately
reflect an S-curve trajectory. The category of progress was determined based on author judgment, using multiple lines of evidence.

* New data from Climate Policy Initiative shows increases in public and private climate finance for 2021 and 2022; however, such gains are not enough

to put these indicators on track.

Source: Boehm et al. 2023.
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Climate Action Must Accelerate Rapidly

Reduce the annual rate

X of deforestation
4 times faster

Lower consumption of
beef, lamb and goat

in high-consuming regions
8 times faster

Source: Boehm et. al 2023
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Expand public
transport infrastructure
6 times faster

Decarbonize cement
production more than

10 times faster

2/
o

Phase out coal in
electricity generation

7 times faster

Raise the investment ratio
of low-carbon to fossil fuel

energy supply
10 times faster
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Summary of Progress in Buildings

B RIGHT DIRECTION, WELL OFF TRACK

BUILDINGS n 3x

Decrease the energy intensity of
building operations to 85-120
kWh/m?.

180 kWh/m? .
\_\w =~)
HISTORICAL
DATA
2010 2022 2030

Source: Boehm et. al 2023

BUILDINGS E 4x

Reduce the carbon intensity of
building operations to 13-16
kgCO,/m?2.

50 kgCO,/m?

DATA

2010 2022 2030

INSUFFICIENT DATA

BUILDINGS u Ins. data

Increase the annual retrofitting rate
of buildings to 2.5-3.5%.

axlyr

)
o

HISTORICAL
DATA

o
2010 2019 2030

BUILDINGS E Ins. data

Ensure all new buildings are
zero-carbon in operation.

100%

HISTORICAL @
DATA o

2010 2020 2030
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Rapid Uptake of Heat Pumps

Source: Boehm et. al 2023

Italy

France
Germany
Sweden
Poland
Finland
Norway
Netherlands
Denmark
Czech Republic
UK

Austria
Switzerland
Portugal
Belgium

Slovakia

Total sales for 2021 and 2022 (thousands)
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@ ® +37%
@ ® +30%
® ® +58%
@ @ +61%
® @ +120%
® @ +52%
® ® +25%
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® ® +99%
® 0 +40%
® ©® +59%
00 +23%
o +17%
® @ +100%
09 +88%
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Summary of Progress in Industry

m RIGHT DIRECTION, WELL OFF TRACK m WRONG DIRECTION, U-TURN NEEDED

INDUSTRY E 4x

Increase the share of electricity in
the industry sector's final energy
demand to 35-43%.

80%
o<=¥
HISTORICAL
DATA
2010 2021 2030

Source: Boehm et. al 2023

INDUSTRY E >10x

Lower the carbon intensity of global
cement production to 360-70
kgCO,/t cement by 2030.

700 kgCO,/t cement
w

<-»

HISTORICAL
DATA

2010 2020 2030

INDUSTRY n N/AP

Increase green hydrogen
production capacity to 58 Mt.

100 Mt

HISTORICAL

DATA
o - = ’
2010 2021 2030

INDUSTRY g U-turn needed

Lower the carbon intensity of global
steel production to 1,340-50
kgCo,/t crude steel.

2,500 kgCO,/t crude steel

_’_/\fo"’

HISTORICAL
DATA

2010 2020 2030
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Increases in Low-Carbon Steel Projects

Source: Boehm et. al 2023

Number of low-carbon steel projects

60
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EV Sales On Track for 2030

Right Direction, On Track Fd s-curvelikely
% —O Historical _____. , Current Pace needed to
data trend reach targets
100
10
2035 target
80
HISTORICAL
RATA 75-95
60 & i p— 2030 target
40
b
20 2022data
0 /_/d
2010 2020 2030 2040 2050

Source: Boehm et. al 2023 ) SYSTEMS CHANGE LAB



Summary of Progress in Transport

RIGHT DIRECTION, ON TRACK !
TRANSPORT . N/AR

Increase the share of EVs to 75-95%

of total annual LDV sales.
75-95

TRANSPORT f N/A®

Expand the share of EVs to account
for 20-40% of total LDV fleet.

100%

100%
A
/
HISTORICAL 4 HISTORICAL 1.5
DATA /O DATA
2010 2022 2030 2010 2022 2030

m RIGHT DIRECTION, WELL OFF TRACK

TRANSPORT g 6x

Double the coverage of public
transport infrastructure across
urban areas, relative to 2020.

40 km/1M inhabitants

TRANSPORT a >10x

Reach 2 km of high-quality bike
lanes per 1,000 inhabitants across
urban areas.

2.5 k1,000 inhabitats

@

o——o—>2""%

HISTORICAL
o 0.0044
O ) = = P>
2010 2020 2030 2010 2020 2030

Source: Boehm et. al 2023

RIGHT DIRECTION, OFF TRACK

TRANSPORT f N/A®

Increase the share of EVs to 85%
of total annual two- and three-
wheeler sales.

100%

49

HISTORICAL
DATA

2010 2022 2030

TRANSPORT n N/A®

Increase the share of BEVs and
FCEVs to 30% of total annual MHDV
sales.

50%

&

HISTORICAL @ P
DATA 0

2010 2022 2030

m WRONG DIRECTION, U-TURN NEEDED

TRANSPORT a U-turn needed TRANSPORT n U-turn needed®

Reduce the percentage of trips
made in passenger cars to 35-43%.

Increase the share of BEVs and
FCEVs to 60% of total annual bus
sales.

60% of passenger-km 100%

"

HISTORICAL
2L ———--)

2010 2019 2030 2010 2022 2030

HISTORICAL
DATA

TRANSPORT ﬂ N/AP

Increase the share of sustainable
aviation fuels in global aviation fuel
supply to 13%.

TRANSPORT n N/AP

Increase the share of zero-
emissions fuel in maritime shipping
fuel supply to 5%.

25% 10%
(Q3) O

HISTORICAL
DATA
—_—0E=P _9 -
2010 2022 2030 2010 2018 2030

HISTORICAL
DATA
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Summary of Progress in Power

| RIGHT DIRECTION, OFF TRACK

POWER f N/Ae

Increase the share of zero-carbon
sources in electricity generation to
88-91%.

100%

39
HISTORICAL
DATA
2010 2022 2030

Source: Boehm et. al 2023

a RIGHT DIRECTION, WELL OFF TRACK

POWER E 7X

Lower the share of coal in electricity
generation to 4%.

45%

--*

HISTORICAL
©)

2010 2022 2030

POWER E >10x

Lower the share of unabated fossil
gas in electricity generation to
5-7%.

25% @
m ==h

HISTORICAL

2010 2022 2030

POWER E 9x

Reduce the carbon intensity of
electricity generation to 48-80
gco,/kWh.

600 gCO,/kWh

-2,

HISTORICAL
DATA .-48—80

2010 2022 2030
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Remarkable Growth in Wind and Solar

% of electricity generation

70
60 Denmark
50 ‘-" Lithuania
40 J ,
‘ Uruguay
Ea Netherlands
30 ; S O

’ ] ,' ,' .g_®
.’ ! s S Namibia
N a4 K £ Palestine
] =" . '] . .

2000 2006 201 2017 2022

-------- Fastest five-year periods of growth

Source: Boehm et. al 2023. Adapted from Jaeger 2023 ) SYSTEMS CHANGE LAB
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Summary of Progress in Technological Carbon Removal

m Right Direction, Well Off Track g S-Curve Possible
—0O Historical ______ , Current Pace needed to
MtCO,/yr data trend reach targets
6000
0.6 2050 target

-_“_‘“‘\v/// 740-5,500

5000
HISTORICAL
4000 DATA
° 2018 2022 Acceleration
required to
reach
3000 2030 target
>10x
2000
2030 target
1000 30-690
2022 data
<957>
0 e——————fyanttiiioC >
2010 2020 2030 2040 2050

Source: Boehm et. al 2023 ) SYSTEMS CHANGE LAB



Building Momentum on Technological Carbon Removal @

Source: Boehm et. al 2023

Action by public and private entities

U5, Government

Canadian government

UK launches California’s Low appropriates $4.6 announces investment  NextGen JP Morgan
£8.6 million Carbon Fuel Mission billion to CO tax credit for DAC, commits to commits $200
GHG removal standard revised Innovation adds transport and carbon sequestration buyin million to
research to include credit carbon removal storage (c:nd carbon -::clpture) 200,000 tCo, carbon remowval
program for DAC mission infrastructure projects removal projects
L L
$925 million us
U.5. Government Frontier Fund announces
first investment in Stripe makes first $100 million U.S. Government announced for $1.2 billion in
carbon removal private sector carbon carbon removal appropriates advanced funding for
research of removal investment XPRIZE is $3.5 billion to carbon removal DAC
US$60 million of $1 million announced DAC hubs purchases projects
| I
l 1 1 [ ]
2017 2018 2019 2020 2021 2022 2023

Engineering

——

]

U.5. Government

The World

U.5. announces

1

EU proposes

begins on MtCQ,
per year scale
DAC plant, using

enacts energy bill
with hundreds of
millions for multi-year

Economic Forum's
First Movers
Coalition includes

"Carbon Negative
Shot” to decrease the
cost of removal to

Carbon Removal
Certification
Framework

Carbon

Engineering's
technology

U.S. 450 tax
credit is
increased to
$35-$50/tCO,
sequestered

CDR programs and
increases annual
spending on CDR

DAC as a key
technology

$100 per tCO, over
the next decade

Microsoft creates
$1 billion fund for
carbon removal,

reduction, and
capture

Climeworks' DAC
plantin Iceland, the
largest in the world,
removing 4,000
tCO, per year
comes online

Climeworks
receives
record $650
million
investment

U.S. Inflation Reduction
Act increases 450

tax credit to
$130-$180/tCO,
captured via DAC,
among other
enhancements

First DAC

prototype in
Africa unveiled,
with plans to
build DAC
plants by 2025

U.S. Government
funding for carbon
removal RD&D
reaches $140
rmillion; includes
creation of pilot
purchasing facility
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Source: Boehm et. al 2023

Summary of Progress in Forests & Land

! RIGHT DIRECTION, OFF TRACK m RIGHT DIRECTION, WELL OFF TRACK

FOREST AND LAND / 1.5x

Reforest 100 Mha.

500 total Mha

HISTORICAL
DATA

2000-2020 2020-2030

INSUFFICIENT DATA

FOREST AND LAND a Ins. data

Reduce the annual rate of peatland
degradation to 0 Mha/yr.

.07 Mha/yr

HISTORICAL
DATA °

@

2010 1993-2018
ANNUAL
AVERAGE

FOREST AND LAND u 4x

Reduce the annual rate of gross
deforestation to 1.9 Mhafyr.

FOREST AND LAND n >10x

Restore 240,000 ha of mangroves.

2030

8 Mhafyr

ST

HISTORICAL
DATA

2010 2022

FOREST AND LAND n Ins. data

Restore 15 Mha of degraded
peatlands.

35 Total Mha

Gs)

HISTORICAL
O

0 AS OF 2015 2020-2030

300,000 Total ha

HISTORICAL

'

——
2030 1999-2019  2020-2030

m WRONG DIRECTION, U-TURN NEEDED

FOREST AND
LAND u U-turn needed

Reduce the annual rate of gross
mangrove loss to 4,900 ha/yr.

45,500 ha/yr

-¥

HISTORICAL
DATA 4,900

2010 2017-19 2030
ANNUAL
AVERAGE
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Spotlight on Gabon’s Forest Conservation Efforts

I Comeroon
_ Equatorial Guinea
_ Central African Republic
_ Republic of Congo

- Gabon

0 ] 2 3 4 5 6 7
Percent loss (%)

Source: Boehm et. al 2023 ) SYSTEMS CHANGE LAB






Summary of Progress in Food & Agriculture

Source: Boehm et. al 2023

RIGHT DIRECTION, OFF TRACK

FOOD AND AGRICULTURE / 1.2x

Increase ruminant meat
productivity per hectare by 27%,
relative to 2017.

45 kg/ha

G

29

HISTORICAL
DATA

2010 2021 2030

m WRONG DIRECTION, U-TURN NEEDED

FOOD AND -
AGRICULTURE u U-turn needed

Reduce the share of food production
lost by 50%, relative to 2016.

16% @

-—-—o--’

HISTORICAL
DATA

2010 2021 2030

a RIGHT DIRECTION, WELL OFF TRACK

FOOD AND AGRICULTURE u 3x

Reduce the GHG emissions intensity
of agricultural production by 31%,
relative to 2017.

1000 gCO,e/1,000 kcal

700

\O--’

HISTORICAL
DATA

2010 2020 2030

FOOD AND AGRICULTURE u >10x

Increase crop yields by 18%, relative
to 2017.

12t/ha

‘_—__-'_o--’

HISTORICAL
DATA

2010 2021 2030

INSUFFICIENT DATA

FOOD AND AGRICULTURE u Ins. data

Reduce per capita food waste by
50%, relative to 2019.

140 kg/capita

HISTORICAL ©
DATA

2010 2019 2030

FOOD AND AGRICULTURE u 8x

Reduce ruminant meat
consumption in high-consuming
regions to 79 kcal/capita/day.

120 keal/capita/day

€D
.__’

HISTORICAL
DATA

2010 2020 2030
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Steady Declines in GHG Emissions Intensity

Source: Boehm et. al 2023

m Right Direction, Well Off Track

=) Historical — - _» Current
gCo0,e/1,000 keal phiares > e
1000
2020 data
800
700
2030 target

600 2035 target

Acceleration
required to reach
400 2030 target

3X

200

2000 2010 2020 2030 2040

a S-Curve Unlikely

Pace needed to
reach targets

2050 target

2050
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Summary of Progress in Finance

! RIGHT DIRECTION, OFF TRACK m WRONG DIRECTION, U-TURN NEEDED
FINANCE A 1.5x FINANCE E U-turn needed
Increase the share of GHG emissions Phosg out pyblic ﬁ”‘?”.Ci”Q for fossil
subject to mandatory corporate fuels, including subsidies.
climate risks disclosures to 75%.
100% $1400 Billion/yr

%) (100) &

4

20
HISTORICAL @
HISTORICAL B

2010 2022 2030 2010 2021 2030

m RIGHT DIRECTION, WELL OFF TRACK

FINANCE ﬂ 8x FINANCE u 8x FINANCE a >10x FINANCE m >10x FINANCE u >10x

Increase global climate finance Increase global public climate Increase global private climate Increase the ratio of investmentin Raise the weighted average carbon
flows to $5.2 trillion/yr. finance flows to $1.31-2.61 trillion/yr. finance flows to $2.61-3.92 trillion/yr. low-carbon to fossil fuel energy price to $170-290/tCO,e.
supply to 7:1.

$6 Trillion/yr (s2) $3 Trillion/yr $4.5 Trillionyr 1211 Ratio $600/tcOe

@

HISTORICAL -=¥ HISTORICAL ristoricat (0-332 HISTORICAL @ HISTORICAL @
M DAW - - ’

DATA -=P gﬂ’_,——-o -=P DATA >
—eeelC) o — = -

2010 2021 2030 2010 2020 2030 2010 2020 2030 2010 2023 2030 2010 2023 2030

Source: Boehm et. al 2023 ) SYSTEMS CHANGE LAB



Public Finance for Fossil Fuels Now Rising

Source: Boehm et. al 2023

[i] wrong Direction, U-turn Needed u s-Curve Unlikely

. O Historical _____. , Current Pace needed to
Billion $/yr data trend reach targets
1400

2021data .7

1200

1000
800
600
400

200 2030 target 2035 target 2050 target

(o) (o) (o)

2010 2020 2030 2040 2050
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Thank you

Visit https://www.wri.org/research/state-climate-action-2023 to read the full report



https://www.wri.org/research/state-climate-action-2023
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