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Source: G. S. Callendar. “The artificial production of carbon dioxide and its influence on temperature” (April 1938). 
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Source: Kotchen, Rising & Wagner. “The costs of “costless” climate mitigation.” Science (30 November 2023). 

https://gwagner.com/science-costless/


Capital intensity varies widely across sectors
Transport and buildings with largest up-front capital expenditure requirements 



Negative climatic tipping points, meet the positive 
socio-economic ones the IRA is jumpstarting

– The challenge: Addressing ‘fossilflation’ while keeping 
‘greenflation’ in check

– Direct effects are important
– e.g. get $8k rebate for your heat pump, $2.5k to improve electric 

wiring, … $250b in DOE loans
– adding up to $1.2 trillion in federal spending over first decade, 

spurring $2.9 trillion in total spending over first decade, >$10 
trillion by 2050, per Goldman Sachs Research,

But:

– It’s the external effects, norm changes, positive socio-
economic tipping points that will truly make the difference

https://gwagner.com/trump-climate/
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Bob Litterman, Ph.D.
Risk Committee Chair & Founding Partner, Kepos 
Capital

1980 Ph.D. Economics, U. of Minnesota
1990 Black-Litterman Global Asset Allocation Model
2009 Retired as Goldman Sachs’ top risk manager
2020 Chair, CFTC’s Climate-Related Market Risk
 Subcommittee
 Niskanen, RFF, WWF, Climate Central… Boards

Photo: 2017 Bloomberg profile

https://www.bloomberg.com/news/features/2017-11-03/there-s-one-unspeakable-fix-that-would-help-pay-for-the-gop-s-tax-cuts?sref=1fgx274d


Carbon Barometer

Evolution of Global Carbon Price

GLOBAL  PR ICE  EVOLUT ION

Strictly Confidential. Not for Distribution.

The Global Carbon Barometer price has increased steadily over the past decade, until 2022.

Policy Overview, Global

Country
Carbon 
Barometer 
Price
$USD/MTCO2

Total 
Emissions
M MTCO2

Emissions Intensity 
of 
GDP
kg CO2/$USD

Net Carbon 
Charges
as % of GDP

Policy Evolution

Carbon 
Barometer 
Price

Total Carbon 
Charges

Total Carbon 
Subsidies

Global $4.08 28713 0.34 0.14%

$20.76
$31.76

-$10.01

-$27.67



Carbon Barometer Price
Down 78% from 2021

$4.08

DATA AGGREGATION

Carbon Barometer Visualization

CARBON BAROMETER  V ISUAL IZAT ION
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DATA AGGREGATION

Change in Carbon Barometer Price

CARBON BAROMETER  V ISUAL IZAT ION

Change in CBP from 2021 to 2022
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Country 2021 Price 2022 Price
Argentina -$22.50 -$8.71
Canada $57.33 $66.31
Brazil $9.06 $15.77
Indonesia -$27.13 -$20.66
China, mainland $13.93 $18.87
Czech Republic $51.80 $56.32
United States $18.47 $17.85
Australia $16.90 $14.06
Germany $101.85 $96.31
India $21.93 $16.29
South Africa $27.39 $21.20
South Korea $68.61 $59.13
Turkey $31.42 $21.21
Global $18.97 $4.08
Japan $48.47 $24.76
Poland $48.11 $18.53
Spain $130.28 $96.67
Mexico -$20.78 -$64.88
Belgium $72.19 $20.96
Saudi Arabia -$71.61 -$125.63
France $120.64 $63.71
United Arab Emirates -$63.51 -$126.59
Russia -$11.62 -$103.57
Iran -$89.47 -$189.87
United Kingdom $127.94 $9.68
Netherlands $122.58 -$8.56
Italy $100.18 -$44.42



Carbon Barometer

Policy Contributions

POL ICY CONTRIBUT IONS

The Carbon Barometer framework allows users to clearly understand the relative contribution of various policies to a 
country-level Carbon Price

Individual Policy Contribution to Carbon Barometer Price

Country Carbon 
Barometer 
Price

Fossil Fuel 
Subsidies

Carbon Tax Emissions 
Trading 
Systems

Carbon 
Barometer 
Price

Fossil Fuel 
Subsidies

Carbon Tax Emissions 
Trading 
Systems

$USD/MTCO2 $USD/MTCO2 $USD/MTCO2 $USD/MTCO2 $USD/MTCO2 $USD/MTCO2 $USD/MTCO2 $USD/MTCO2

2021 2022

Global $18.97 -$11.07 $1.03 $3.09 $4.08 -$27.67 $1.12 $6.00

France $120.64 -$34.85 $26.69 $19.91 $63.71 -$110.32 $25.55 $34.61

United 
States $18.47 -$1.99 $0.00 $1.21 $17.85 -$2.91 $0.00 $2.03

China $13.93 -$2.38 $0.00 $0.35 $18.87 -$2.37 $0.00 $4.55



Deriving a Product from the Carbon Barometer

Carbon-Linked Bonds Reveal Forward Expectations

POTENT IAL  APPL ICAT IONS
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Target Prices vs Market Expectation

Target Price Market Expectation

Coupon and principal are tied to the Carbon Price

1. Forward dates have targeted carbon prices 

2. A lower borrowing cost as a commitment device – missing target costs the issuer

3. Weak policy increases return to investors, and

4. Carbon forward curve allows hedging, reveals expectations, and accelerates investment in low-emissions capital   

The forward curve for carbon prices 
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Fossil Fuel Subsidies
Explicit and Implicit

Global Harmonization of Incentives to Reduce Emissions

Highlight the Path to Elimination of Carbon Subsidies

POTENT IAL  APPL ICAT IONS

Charting a Path to End Fossil Fuel Subsidies

1. Fossil fuel subsidies promote inefficient allocation of an economy’s resources and encourage pollution

2. Raising fuel prices to their fully efficient levels reduces projected global fossil fuel CO2 emissions by 36% below baseline levels1

3. Reducing subsidies saves money for taxpayers and redistributes investments towards sustainable and equitable outcomes

$7 trillion

1 Source: International Monetary Fund, Fossil Fuel Subsidies

Explicit Fossil Fuel Subsidies Implicit Fossil Fuel Subsidies
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Henrik Henriksson
CEO, H2 Green Steel

1997 joined Scania Group
2015 President & CEO, Scania Group
2021 founded H2GS
2022 groundbreaking at Boden plant
2023 first binding customer contracts
2024 €6.5 billion funding secured
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