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Roadmap of the lecture
• Global Warming, Carbon Emissions & Sea Levels in History: 

Why Did it Take so Much Time to Raise Climate Awareness?
• The Ghost Hectares of the Industrial Revolution: 

Deforestation and Fossil Fuel Extraction in the Long-Run
• The Mismatch between Responsabilities & Damages
• Energy Systems in Comparative & Historical Perspective
• Is Prosperity for All Countries Compatible with Planetary

Habitability?
• Winners & Losers from Sustainable Convergence: Monetary

Accounting vs Material Accounting
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IPCC Reports AR1-AR6: Reference Work on Climate Change

IPCC, AR6, WG1, 2021 IPCC, AR6, WG3, 2022 IPCC, AR6, Synthesis Report, 2023
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IPCC AR6, WG1, 
2022, p.44

Temperature & CO2 Variations: The Past 60 Million Years



IPCC AR6, WG1 2022, p.45

Temperature, CO2 & Sea Level Variations: The Past 60 Million Years



The Ghost Hectares of the Industrial Revolution: 
Deforestation & Fossil Fuel Extraction in the Long-Run

• Pomeranz 2000: Industrial Revolution made possible by massive 
deforestation & fossil extraction (UK coal, US oil, etc.) & by the colonial 
removal of the ecological constraint (wood, cotton, minerals, etc.)

• A more sustainable & equitable Industrial Revolution is conceivable, but it 
would have involved a substantially different distribution of wealth, power 
and well-being between countries & social classes

• Deforestation played a major role early on, followed by coal, followed by oil 
and gaz. About 70% of total emissions occurred since 1970 & 50% since 1990.

• Land-use changes (deforestation) & agriculture (esp. cattle) still play a major 
role in GHG emissions today and in future prospects to reach net zero 
emissions by 2050-2100 (highly uncertain)  
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The Mismatch between Responsabilities & Damages 
• The countries (& social classes within these countries) with the largest 

responsabilities in terms of emissions are not the same as those suffering the 
largest climate damages. Even more true if we adopt capital ownership perspective 
rather than standard consumption perspective.

• UNFC CC, Art.3.1: “Common But Differentiated Responsibilities and Respective 
Capabilities” (UN Framework Convention on Climate Change, adopted in Rio 1992 
→ COPs until today, useful but blocked by unanimity rule)

• The question of how to formalize and translate this principle into quantitative 
policies on climate finance and reparations remains unresolved and conflictual 
(North vs South). See e.g. Climate Equity Monitor (India) & Global Justice Project

• Need to develop new global initiatives: UNFC ITC (International Tax Cooperation) 
(scheduled adoption 2027-28, majority rule, & without the US so far) 
Or maybe UNFC GJ (Global Justice) ? 

https://climateequitymonitor.in/
https://globaljusticeproject.wid.world/
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Piketty 
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« From 
Kyoto to 
Paris »

Per Capita Territorial CO2e Emissions 1820-2020: 
From 2-3 Tons in Africa & South Asia to 20+ Tons in North America

 (≈70% of Historical Emissions 1820-2020 due to 15% of World Pop)







Source: Chancel Bothe Voituriez 2023, based on Ortiz Bobea et al. 2021 

Impact of Climate Change on Agricultural Productivity 1960-2015







Energy Systems in Comparative & Historical Perspective
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Energy Mix: UK (kWh per capita per day)

0

50

100

150

200

250

1820 1840 1860 1880 1900 1920 1940 1960 1980 2000 2020



Energy Mix: Germany (kWh per capita per day)
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Energy Mix: France (kWh per capita per day)
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Energy Mix: Sweden (kWh per capita per day)
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Energy Mix: China (kWh per capita per day)
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Energy Mix: India (kWh per capita per day)
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Is Prosperity for all Countries Compatible with Planetary Habitability?













































Production-based Expenditure-based

Material Sectors Have a Much Larger Carbon Footprint

































Winners & Losers from Sustainable Convergence: 
Monetary Accounting vs Material Accounting  

• Thanks to inequality compression, the bottom 90% of the population 
benefits from rising monetary incomes

• Once the value of leisure and planetary habitability (well-being loss + GDP
loss due to warming) is taken into account, more than 99% of the world's
population is better off in 2100 than today, including in the richest regions.

• Well-being loss: see Dietrich-Nichols More than a feeling: A global economic
valuation of subjective wellbeing damages resulting from rising
temperatures, 2025 (12% well-being loss per degree)

• GDP loss: see Bilal-Kanzig, “The Macroeconomic Impact of Climate Change:
Global vs. Local Temperature” 2026 (20% GDP loss per degree: we take 10%)

• But there can be many more losers (not only among the very rich) in
comparison to high-growth, high warming scenarios, especially among 
people with small valuations for leisure and planetary habitability 

https://www.nber.org/system/files/working_papers/w32450/w32450.pdf
https://www.nber.org/system/files/working_papers/w32450/w32450.pdf


























Conclusion of Lecture 7
• The Industrial Revolution & the rise of the West and global

material growth over the 1800-2025 period came with 
enormous fossil fuel extraction & GHG emissions and major 
threats to planetary habitability

• Shared prosperity for all countries is possible but requires 
large changes in development model. This is likely to lead to 
major conflicts between countries & social classes in 21c. 
Hopefully economic & social research can help find solutions, 
by combining monetary & material accounting framework.
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