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Humans will require almost 
2 planets-worth of ecological 
resources to meet our demand 
for 2021. The last year when we 
consumed only what Earth could 
regenerate was 1970.

The dawn of Climate 
Inflation?

How would prices have been affected by our biocapacity deficit, if the good 
that we have been over-consuming (CO2) had not been priced at zero?
Intuitively, there is only such an amount of resources we can consume without 
reducing Earth biocapacity. Above such level, consumers should be charged, 
as it happens in every other market. Policy makers and global corporates are 

Humans have been living well 
beyond their (planetary) means. 
Every year, Earth Overshoot Dayi 
marks the date when our demand 
for ecological resources and ser-
vices exceeds Earth’s biocapacity, 
i.e. what the planet can regenerate 
in the same year. In 2021, the date 
fell on July 29th – meaning that our 
ecological footprint in the first seven months of the year was large enough 
to exhaust Earth’s entire annual regeneration capacity. Humans will require 
almost 2 planets-worth of ecological resources to meet our demand for 2021. 
The last year when we consumed only what Earth could regenerate was 1970. 
Ever since then, humanity has been running a growing biocapacity deficit. 
If we wanted to deleverage the debt we accumulated vis-à-vis our planet, 
it would take 14.5 years during which we demand nothing from it. Economic 
theory tells us that persistent deficits should fuel inflation, but our biocapac-
ity deficit has not been reflected in higher prices. We have not had to pay for 
it yet, but we will soon need to. What will ‘climate inflation’ look like, then?
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already taking steps in this direc-
tion, via emission taxes and net 
zero policies. The question thus 
becomes: how much will CO2 weigh 
on consumer spending, as this pro-
cess of internalization proceeds?

We find that consumers would have 
borne a significant cost over the past 50 years – in the order of an annual av-
erage 1% of per capita EU household consumption expenditure – if they had 
been made to pay for our growing CO2 deficit. Had this effect been incorpo-
rated into prices, the EU Consumer Price Index (CPI) would be about 50% high-
er today than it is estimated to be.

The Planetary Boundaries (PB) framework offers a simple way to think about 
this, by defining a global ‘safe operating space’ for human activity outside of 
which the risk of large-scale, abrupt or irreversible environmental change 
increases. In the case of carbon, our planetary boundary is a limited budget 
of total Global Greenhouse Gas 
(GHG) emissions. The budget we 
have left at the global level is cur-
rently ~550 Gt CO2 for staying be-
low 1.5°C of warming, or 1000 Gt 
CO2 for staying below 2°C. For the 
EU, the budget is 40 – 70 Gt CO2ii.

Back in 1970 – the last year when 
our carbon budget was balanced – 
our GHG emissions were 14 Gt CO2, 
the same level we should reach by 2050 to keep temperature increase below 
1.8°C. If any emission in excess of that sustainable level had been priced at 60 
EUR/tCO2 , with full pass-through to products pricesiii, the annual cost of pay-
ing for our growing carbon deficit would have been equal to ~0.4% of the per 
capita household consumption expenditure, for the average OECD consumer. 
For the average EU consumer, the cost would have been more than twice as 
much (~1%). Absent a change of behaviour (i.e. assuming, somewhat implausi-
bly, that pricing emission would not have led to a progressive reduction of our 
carbon deficit) the cost would have grown over time to 0.7% of consumption 
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Had the CPI included the cost 
of paying for our growing CO2 
emissions, the price level today 
would be 50% higher than it is 
estimated to be.

If consumers had been made 
to pay for growing emissions, the 
cost would have been equivalent 
on average to 1% of per capita 
EU household consumption 
expenditure per year.
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expenditure for the average OECD consumer and to 1.7% for the average EU 
consumer. The cost of paying for emissions would have therefore increased 
much faster than consumption expenditure, which roughly doubled over the 
past 50 years. If we assumed a higher price for higher-footprint goods, rather 
than a uniform price of 60 EUR, the effect in proportion of consumption ex-
penditure would be largeriv.

Another way to get to the (same) result is by computing a ‘shadow price’ for 
the consequences of our over-consumption. This price has three compo-
nents: (i) scarcity; (ii) risk; and (iii) policy.

Over the past 50 years, we have been consuming without accounting for the 
cost of depleting scarce natural resources. The UN expects global resource
extraction to grow to 190 billion tons by 2060. To remain in a sustainable sce-
nario, we need to reduce this by 25%. With price elasticity being around - 
0.35v, achieving such a large reduction in consumption would require prices 
to increase by as much as 70-75%. The cost for the average European con-
sumer would increase by 0.9% per yearvi.

Another hidden cost of our biocapacity deficit is in the increased physical 
risk, arising from more frequent and severe weather extremes and natural 
disasters (such as recent floods in Germany or wildfires in California). Phys-
ical risk may affect prices through 
higher insurance premiums, and 
supply chain disruptions may be-
come more frequent due to damag-
es in physical capital from natural 
distasters. As we are seeing in the 
case of COVID-19, these supply side 
shocks tend to be inflationary. Go-
ing forward, we may be facing more 
of them and they could be getting 
worse. Overall, the ECB estimates 
the impact of increased physical 
risk on inflation to range between 
0.05% and 0.5% annually, depend-
ing on whether the transition will be 
orderly or disorderly.

Policy is pushing for the internali-
zation of the externalities we have 
not been pricing so far, by setting 
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Breakdown of Climate Inflation
Use of 

resources
Physical

Transition
Price of 

excess CO2

 Extra CPI  Cumulative

Year 1 0.91% 0.025% 0.15% - 0.30% 1.09% - 1.23% 1.09% - 1.23%

Year 2 0.91% 0.035% 0.15% - 0.30% 1.10% - 1.25% 2.20% - 2.48%

Year 3 0.91% 0.050% 0.15% - 0.30% 1.11% - 1.26% 3.33% - 3.74%

Year 4 0.91% 0.025% 0.15% - 0.30% 1.09% - 1.23% 4.46% - 4.97%

Year 5 0.91% 0.000% 0.15% - 0.30% 1.06% - 1.21% 5.57% - 6.18%

Source: Algebris based on Friends of Earths, UN, SERI.
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emission reduction paths and ambitious net zero targets. In the short run, 
emissions will get more expensive. To achieve its GHG emissions reduction 
target for 2030, the European Commission plans to speed up the gradual re-
duction in the overall number of emission allowances in its Emission Trading 
System (ETS). Assuming an emission price ranging between 30 and 60 EUR/
tCO2, paying for the emissions in excess of those compatibel with a 1.5° warm-
ing path would add an extra 0.16%-0.32% to prices in Europe.

At the same time, the spikes in energy costs that we are experiencing in 2021 
could become more frequent. Renewable energies are volatile – as wind-
power generation and droughts in-
terfering with hydropower output 
have recently shown – and natural 
gas and coal still make up to 40% 
of electricity sources in Europe. 
Demand for natural gas is bound 
to increase as more emerging 
markets start transitioning out of 
coal, and with nuclear energy still 
a taboo in many countries, this could lead to more frequent spikes in energy 
prices. While we do not try to estimate the price volatility connected to the 
transition here, it is worth noticing that as the change in the energy mix will 
take time to materialise we can expect demand imbalances to become more 
important in shifting energy prices compared to the past.

Central banks have struggled for years to reach their 2% inflation target. 
Our results suggest that allowing the CPI basket to include a price for emis-
sions would have done half of the job. Emission-related inlfation would have 

trumped the contribution of en-
ergy inflation in Europe over the 
past 20 years, as the difference 
bettween headline and core was 
on average 0.75%. As the global 
economy moves towards a new 
phase of higher inflation, policies 
of gradual internalization of exter-
nalities that we have not been pay-
ing for suggest a new source of in-
flation that central banks will need 
to acknowledge: climate inflation. 
Milton Friedman famously said 
that inflation is a monetary pho-
menon. The green transition may 
show us that inflation is becoming 
a physical phenomenon that leads 
to a monetary one.
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Central banks have struggled for 
years to reach their 2% inflation 
target. Allowing the CPI basket 
to include a price for emissions 
would have done half of the job.
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Notes

i 
Earth Overshoot Day is calculated as: (Earth’s Biocapacity / Humanity’s Ecological Footprint) * 365. The unit of ac-
count for Ecological Footprint and the Biocapacity is Global Hectares Accounting (GHA). One GHA equates a unit of a
biologically productive hectare (hence, different kinds of lands are weighted by their biological productivity and con-
verted into common Global Hectares). As an example, in 2017 the total Environmental Footprint was 20,926,093,398 
GHA while the planet’s Biocapacity was 12,066,837,591 GHA. The difference can be interpreted as a yearly deficit of 
resources that humanity consumes in excess of Earth’s biocapacity. For 2017, the ratio was 1.73 – suggesting that hu-
manity consumed almost two planets-worth of resources to satisfy its 2017 needs. Both Environmental Footprint and 
Biocapacity are broken down into individual constituents (built-up land, cropland, fishing grounds, grazing land, forest 
products, and carbon). More information is available at: https://www.overshootday.org/about-earth-overshoot-day/

ii 
Based on an equal-per-capita allocation of the global CO2 emissions budget. See estimates in Stockholm University
Resilience Centre (2018)

iii 
Estimates of the optimal price for carbon are subject to a lot of uncertainty, but recent research by several interna-
tional organizations suggests a rough benchmark of 60 EUR/t CO2. The European Commission recently estimated that 
a carbon price of 60 EUR/t CO2 would be required to achieve its EU emission-reduction target of 55% by 2030, under a 
scenario that assumes an extension of the EU ETS to cover buildings, road transport and intra-EU maritime navigation 
sectors. The IMF proposed in 2019 a higher price of 75 USD/t CO2 globally to ensure meeting the Paris Agreement tar-
gets. Passthrough of carbon costs to product prices can be expected to be very high, so we assume 100% for simplicity. 

iv 
Using EUROSTAT data on estimated carbon footprint at the product level, we can also adjust this very simple estimate
by applying a higher price to those products in the consumption basket that have a higher carbon footprint (such as 
Food, Beverages and Tobacco, Electricity, Gas, Steam, and Air Conditioning). With a price of 100 EUR/t CO2 for high-
footprint sectors and 60 EUR/tCO2 for the other sectors and applying weights equal to the monetary weight of different 
items in the consumption basket, the effect of paying for the carbon deficit on consumer expenditure is even larger.

v 
With estimates ranging between -0.1 and -0.6 (Chang et al, 2019; Duetsch, 1993; Anderson et al. 1997)

vi 
Typical price is 20 euro per 60kg (source: Sustainable Europe Research Institute – SERI), typical household consump-
tion per capita in Europe is 18.5 kEUR/year.

https://www.overshootday.org/about-earth-overshoot-day/
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