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Carbon prices: design and macroeconomic impact
There is broad consensus among economists that assigning a price to greenhouse gas emissions is the key tool for facilitating the
transition to a climate-neutral economy and keeping global warming below 2°C compared to pre-industrial levels. Yet, today,
only 20% of global emissions are covered by a system that assigns them a cost,1 once again highlighting the wide gap between
the policies implemented and the ambitions of the climate targets we set ourselves. Indeed, there is much debate surrounding
how this price should be designed: what level should it reach, and what impact will it have on economic growth and inflation?
Below we will try to shed some light on these issues.
How to calculate the price of emissions
There are two methods generally used to calculate the penalty to be imposed on harmful emissions, most commonly referred to
as the «carbon price». On the one hand, there is the method which estimates the cost of the clean technology needed to replace
polluting goods, services or productive models. A variety of polluting goods and services can now be replaced by clean
alternatives at no additional cost, so without adding a price on carbon there are already incentives to use cleaner production
models. However, there are various goods and services (mainly in industry and transportation) for which the clean alternatives
are currently very expensive, so a very high carbon price (of around 1,000 dollars per tonne of equivalent CO₂, or $/TCO₂
hereinafter) would be needed to discourage their current production model. 2 On the other hand, the second method is to
determine the optimal price to correct the negative externalities generated by polluting activities (greater frequency and severity
of adverse weather events, air pollution, etc.). The models used to estimate the price of carbon in the EU with the aim of keeping
the temperature rise below 2°C place it within the range of $80/TCO₂ to $200/TCO₂ in 2030 and 2050, respectively. Those which
seek to achieve net zero emissions by 2050, meanwhile, place the price at around $300/TCO₂ in 2030 and $1,000/TCO₂ in 2050.3
The macroeconomic effects of rising carbon prices
There is broad consensus that imposing a price on emissions would have very positive long-term effects for the environment.4 In
terms of the impact on economic growth, we would see positive effects thanks to greater public and private investment in clean
industries, which enable more jobs to be generated than investment in polluting industries.5 Also, imposing a price on emissions
would help to reduce the risk of extreme weather events with a high economic impact.
In the short term, however, there would also be some negative effects. In particular, the main channel through which the carbon
price would adversely affect growth would be lower private consumption resulting from the higher cost of goods and services
affected by the introduction of a price on carbon.
Finally, the effects in terms of welfare of a price mechanism on emissions will depend on how the tax revenues are allocated.
These revenues could be used either to compensate the individuals who are most affected by the rise in carbon prices, to reduce
other less efficient taxes, or to invest in certain categories of public spending.
For illustrative purposes, and with the help of a global macroeconomic model, we analysed how different carbon price scenarios
would impact GDP and inflation relative to a baseline scenario without a global carbon price.6 This exercise allows us to explore
what economic decisions individuals and companies would take in the face of changes in the relative prices of different energy
sources. Specifically, depending on the relative price of different energy sources, consumers will adjust their demand for energy
and consumer goods, while companies will adjust their demand for inputs and energy sources used in the production process.7
Thus, a carbon price shock would lead to a relative rise in the cost of the most polluting energy sources and provide incentives
for increased demand for cleaner sources (as well as for less emissions-intensive goods and inputs). At the same time, this helps
to mitigate the adverse effects of further global warming on GDP. In this exercise it is assumed that the revenues from this
mechanism are used to rebalance the public accounts, without changing the existing structure of public expenditure or taxes
in each country.
1. Either by regulators imposing a price on products containing a certain amount of emissions, or through an emissions market such as that of the EU. For more details,
see «How to act in the face of climate change? Actions and policies to mitigate it» in the MR11/2019.
2. See The Economist (2021). «Giving up carbs – What is the cheapest way to cut carbon?», 27 February 2021.
3. See W. Nordhaus (2018). «Projections and Uncertainties about Climate Change in an Era of Minimal Climate Policies». American Economic Journal: Economic Policy,
No. 10(3), 333-60. In the remainder of the article we will refer to these estimates, which are those used by the Network for Greening the Financial System.
4. See G.E. Metcalf and J.H. Stock (2020). «The Macroeconomic Impact of Europe’s Carbon Taxes». Working Paper 27488, National Bureau of Economic Research.
5. See the article «The green recovery» in the Dossier of the MR01/2021.
6. We focus on four main scenarios: (i) a gradual increase in the global price of carbon, reaching $200/TCO₂ in 2050 (consistent with keeping the global temperature
rise below 2°C); (ii) this same scenario, but accompanied by investment in renewable energies; (iii) a sudden increase in the carbon price to $200/TCO₂ in 2030 as a
result of late regulatory reaction, and (iv) a gradual increase to $1,000/TCO₂ (consistent with achieving net zero emissions by 2050).
7. This is a demand model in which there are no changes in investment decisions, so the indirect effects of rising carbon prices on the development of «green»
technologies, on the increased installed capacity of renewable energies or on the electrification of industry and the transportation network are not considered.
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With the introduction of the carbon price, GDP in 2050 would
be slightly lower than in the baseline scenario (see first chart),
mainly due to lower private consumption and investment due
to the rise in the cost of goods and services affected by the
introduction of this price. In 2050, the negative impact on the
euro area’s GDP would be less than 2%, even in the most
ambitious climate transition scenario – with a higher emissions
price imposed to reach net zero that year – or in the scenario
with a late transition (see first chart). The results are similar for
the US, although China would be more adversely affected in
the more ambitious climate scenario – its GDP in 2050 could be
6% lower that year compared to a scenario without a global
carbon price – as the country is more dependent on more
polluting energy sources, meaning that greater effort will be
required in the transition. That said, in the scenario with a
global carbon price that would allow the temperature rise to be
limited to less than 2°C in 2050 accompanied by a significant
increase in investment in renewable energies, the negative
impact on GDP would be very small in the euro area and the US,
and contained in the case of China.

Euro area: impact of a rise in carbon prices on GDP
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Notes: In both gradual transition scenarios, we assume a gradual increase in the price of carbon to
$200/TCO2 in 2050. The late transition scenario involves a sudden increase in the price of carbon
to $200/TCO2 in 2030. The Net Zero scenario involves a gradual increase in the price of carbon to
$1,000/TCO2 in 2050. The impacts are calculated relative to a baseline scenario in which there is no
global CO2 price system.
Source: CaixaBank Research, based on data from the Oxford Economics Global Economic Model.

As for inflation, ensuring that the carbon price is increased gradually and predictably is key to keeping it at bay. This would not
be the case for a disorderly energy transition with a high emissions price imposed suddenly in 2030 to compensate for its late
introduction (see second chart). In that scenario, inflation in the euro area would rise sharply that year and have a contractionary
effect on GDP, which in turn would generate volatility in inflation over the next few years.8 Such a scenario has some parallels
with the energy shock of 2021. The sudden surge in energy prices would lead to a rise in headline inflation in the short term, and
this would dent economic growth due to the contraction of private consumption and the rise in interest rates needed to contain
inflationary pressures.
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In contrast, a scenario with a gradual increase in the price of
carbon combined with a steady rate of investment in
renewable energies would result in a long-term disinflationary
impact in the euro area, thanks to lower electricity prices
(remember that the marginal cost of renewable energies is
negligible). In this regard, the International Energy Agency
considers the development of renewable energies to be the
key, since consumers would be much better protected against
circumstances such as those experienced in 2021 with the
significant rise in electricity prices: if renewables were to make
up a larger portion of the energy mix, commodity price
volatility would affect a smaller portion of energy generation
activities, so electricity bills would tend to be more stable.

However, the challenge of implementing the carbon price in a
coordinated manner between advanced and emerging
Notes: In the gradual transition scenario, we assume a gradual increase in the price of carbon to
countries is daunting and not without difficulties. One such
$200/TCO₂ in 2050, coupled with an increase in the rate of investment in renewable energies. The late
transition scenario involves a sudden increase in the price of carbon to $200/TCO₂ in 2030. The impacts
difficulty relates to how to manage the winners and losers of
are calculated relative to a baseline scenario in which there is no global CO₂ price system.
the transition, both between different economies and within
Source: CaixaBank Research, a partir de datos del Global Economic Model de Oxford Economics.
each one. Designing mechanisms that help minimise the
impact on those who will be potentially most affected by the carbon price will be key to its success.
Baseline scenario
Late transition

Gradual transition with investment in renewables

Luís Pinheiro de Matos and Ricard Murillo Gili

8. See the Focus «The impact of the rise in electricity prices on the Spanish economy» in the MR12/2021, and I. Alonso and M. Suárez-Varela (2021). «An analysis of the
global economic impact of the recent increase in energy commodity prices», Quarterly report on the Spanish economy (Q4 2021), Bank of Spain.
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