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Climate Change and Potential 

GDP: Far from Neutral, 

Tentatively Positive if Managed 

Well1 

 

 Under policy inaction, climate change is expected to operate as a negative supply-side shock 
to potential output. However, with effective adaptation and an orderly clean transition, it can 
become a long-run tailwind. Nevertheless, the balance between headwinds and tailwinds is 
highly uncertain and scenario-dependent. 

Why climate change matters for potential GDP2. Climate change affects potential GDP 
through all three production-function inputs: capital, labour, and Total Factor Productivity (TFP). 
Chronic changes in temperature, precipitation, and sea levels, together with more frequent 
extreme events, act as a negative supply-side shock by raising capital depreciation, reducing 
effective labour force, and lowering productivity. At the same time, climate policies, adaptation 
measures reshape investment, labour allocation, and innovation incentives (Table 1). 

Headwinds dominate under inaction. There is a broad consensus that unmitigated climate 
change lowers potential output. Estimates for global GDP losses typically cluster around a few 
percent by mid-century, with much larger losses by 2100 (under high-emissions scenarios and 
very fat downside tail risks). Results vary widely depending on whether climate is modelled as 
a level or growth-rate shock and on the treatment of extreme events and tipping points. 

Well-managed transitions can turn into tailwinds. Well-designed, early, and credible 
mitigation and adaptation strategies can partly offset, and in some scenarios slightly outweigh, 
climate damages in the long run. Integrated climate-growth strategies work through higher 
green investment, faster capital renewal, reduced exposure to fossil-fuel shocks, and 
innovation spillovers, namely crowding in private investment and fostering economy-wide 
productivity. However, the positive long-run gap relative to baseline would typically be smaller 
and more uncertain than the negative gap associated with unmanaged climate change (Figure 
1).3​

3: See Box 1. Climate damages and potential gains from policy action for details from selected literature on quantitative negative impacts 
of climate change, as well as the improvements under appropriate policies. 

2: Potential GDP is the level of real output that an economy can sustain over the medium to long term when productive factors (labour, capital, 
and technology) are used at non-inflationary, structurally sustainable rates, abstracting from cyclical demand fluctuations. It is determined by 
structural supply-side factors—labour supply and human capital, the productive capital stock, total factor productivity (TFP), and 
institutional/technological conditions—and evolves gradually over time. For reference: The OECD potential output estimation methodology. 
OECD August 2019.  

1: This brief is based on a review of the academic literature on climate change and potential GDP. The referenced sources can be consulted 
here: Climate_Lit_Review. 

https://www.oecd.org/en/publications/the-oecd-potential-output-estimation-methodology_4357c723-en.html?utm_source=chatgpt.com
https://docs.google.com/spreadsheets/d/1ZfsPOEZa1YAl6WZj5uAYGdT505QNzLVKq43w8OeucaQ/edit?usp=sharing
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Table 1.  Climate Change and Potential GDP. Drivers, Channels and Impacts 

 
 
Source: BBVA Research from How climate change affects potential output. ECB Economic Bulletin, Issue 6/2023 

 

Figure 1.  Conceptual Illustration of Alternative Long-Term GDP Pathways under Different Climate Change 
Management Strategies 

 
Uncertainty bands widen over time, reflecting climate sensitivity, modelling choices and scenario assumptions. ​
Source: BBVA Research 

 

 

https://www.ecb.europa.eu/press/economic-bulletin/articles/2023/html/ecb.ebart202306_02~0535282388.en.html
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Box 1. Climate damages and potential gains from policy action 
●​ Central quantitative benchmarks for long-run GDP losses cluster around “a 

few percent” – but with very fat tails. 

●​ i) OECD’s 2015 “Economic Consequences of Climate Change” report suggests global GDP 
losses of 1.0–3.3% by 2060 and 2–10% by 2100 in a high-emissions, limited-adaptation 
baseline.4 

●​ ii) IMF’s 2025 review5 highlights that macro-damage estimates differ by an order of magnitude 
across studies, mainly because some treat climate as a level shock while others treat it as a 
growth-rate shock, and because extreme events and tipping points are often omitted. In fact, the 
meta-analysis of climate damage functions (Figure B.1) shows a statistically significant 
relationship between rising temperatures and GDP losses relative to a baseline scenario, 
although the range of estimates is also substantial. 

Figure B.1 GDP Impact of Increases in Temperature. Meta-Analysis of Economic Literature(*) 

 
(*) Projected GDP per capita impact is for some future year, typically 2100. The shaded area represents the income losses from 
Mohaddes and Raissi (2024) with upper/lower bound assuming adaptation/no adaptation. 
Sources: Kahn et al. (2021), Mohaddes and Raissi (2024), Tol (2024), and IPCC AR6 WGII Chapter 16, 2022. 
Source: Pritha Mitra et al Integrating Climate Change into Macroeconomic Analysis: A Review of Impact Channels, Data, Models, and 
Scenarios. IMF, August 2025. 

 

​
 

5: Pritha Mitra et al Integrating Climate Change into Macroeconomic Analysis: A Review of Impact Channels, Data, Models, and Scenarios. 
IMF, August 2025. 

4: A later OECD technical paper refines this to 0.7–2.5% global GDP loss by 2060 for a plausible range of climate sensitivity – still excluding 
some non-market damages and tipping points. 

https://www.oecd.org/content/dam/oecd/en/publications/reports/2015/11/the-economic-consequences-of-climate-change_g1g558e1/9789264235410-en.pdf
https://www.imf.org/en/publications/wp/issues/2025/08/26/integrating-climate-change-into-macroeconomic-analysis-a-review-of-impact-channels-data-569996
https://www.imf.org/en/publications/wp/issues/2025/08/26/integrating-climate-change-into-macroeconomic-analysis-a-review-of-impact-channels-data-569996
https://www.imf.org/en/publications/wp/issues/2025/08/26/integrating-climate-change-into-macroeconomic-analysis-a-review-of-impact-channels-data-569996
https://www.imf.org/en/publications/wp/issues/2025/08/26/integrating-climate-change-into-macroeconomic-analysis-a-review-of-impact-channels-data-569996
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●​ Well-managed transitions can be (slightly) positive for long-run potential 
output. 

●​ OECD (2017) finds that integrated climate-growth strategies can raise G20 GDP by up to ~2.8% 
by 2050 (Figure B.2) and nearly 5% including avoided damages, with even short-run gains (~1% 
of GDP by 2021) when policies boost green investment and recycle carbon revenues efficiently. 

Figure B.2 Contribution of selected pro-growth and mitigation policies in the G20 

 
Source: Investing in Climate, Investing in Growth | OECD. 2017 

●​ IMF and NGFS reviews confirm that in most IAM/CGE/DSGE studies, long-run GDP is higher under 
early and ambitious mitigation than under delayed or insufficient action, even if near-term growth is 
slightly lower because of mitigation costs and reallocation. 

 

Scenario dependence and asymmetries. Potential output paths diverge sharply across 
climate and transition scenarios. Faster transitions usually entail modest medium-term costs 
but deliver higher long-run output once avoided damages are accounted for. Regional impacts 
are highly asymmetric: low-income and climate-exposed economies face much larger losses, 
while some higher-latitude economies may see limited or temporary gains. 

Policy framework implications. For central banks and policymakers, an important challenge 
is the incorporation of climate risks and transition scenarios into the estimation and forecasting 
of potential output. The literature provides methodological building blocks rather than a unified 
approach, reinforcing the case for scenario-based analysis instead of point estimates of 
climate-adjusted long-run GDP. 

https://www.oecd.org/content/dam/oecd/en/publications/reports/2017/05/investing-in-climate-investing-in-growth_g1g78789/9789264273528-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2017/05/investing-in-climate-investing-in-growth_g1g78789/9789264273528-en.pdf
https://www.ngfs.net/system/files/import/ngfs/medias/documents/ngfs_climate_change_macroeconomy_and_monetary_policy_-_final.pdf
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Overall, unmanaged climate change is likely to result in a large and widening negative 
gap in potential GDP relative to baseline, whereas early, ambitious, and well-managed 
mitigation and adaptation strategies may generate a more gradual positive uplift in the 
long run, with economy-wide spillovers through innovation and private capital 
investment. The specific quantification of both negative and positive effects is subject 
to considerable uncertainty. 

Highlights of the Week 

Global 

State of the climate: 2025 in top-three hottest years on record as 
ocean heat surges - Carbon Brief. The year 2025 was in the 
top-three warmest years on record, with average surface 
temperatures reaching around 1.44C above pre-industrial levels 
across eight independent datasets. 

Global 

Climate Variability Emerges as Both Risk and Opportunity for the 
Global Energy Transition. Extreme heat is driving rapid growth in 
energy demand, increasing system stress. Hydropower is 
particularly exposed to rainfall variability. Climate-informed planning 
and forecasting are essential. 

Global 

The Economics of Climate Innovation: Technology, Climate Policy, 
and the Clean Energy Transition | NBER. “... the direction of 
innovation evolves endogenously, responding to economic and 
political incentives that may or may not push technology toward 
developing cheap renewable energy or new tools for climate 
adaptation…”. 

Europe 

Enhancing climate analysis: new insights through data. The ESCB 
has strengthened its climate indicators, introducing new breakdowns 
of sustainable bonds, data on how inflation affects banks’ carbon 
intensity metrics, and improved data and models assessing physical 
risks. 

USA 

●​ Fact Sheet: President Donald J. Trump Withdraws the United 
States from International Organizations that Are Contrary to the 
Interests of the United States – The White House. 

●​ STATEMENT: The United States Withdraws from the UNFCCC | 
World Resources Institute. 

 

https://www.carbonbrief.org/state-of-the-climate-2025-in-top-three-hottest-years-on-record-as-ocean-heat-surges/
https://www.carbonbrief.org/state-of-the-climate-2025-in-top-three-hottest-years-on-record-as-ocean-heat-surges/
https://www.irena.org/News/pressreleases/2026/Jan/Climate-Variability-Emerges-as-Both-Risk-and-Opportunity-for-the-Global-Energy-Transition
https://www.irena.org/News/pressreleases/2026/Jan/Climate-Variability-Emerges-as-Both-Risk-and-Opportunity-for-the-Global-Energy-Transition
https://www.nber.org/papers/w34601
https://www.nber.org/papers/w34601
https://www.ecb.europa.eu/press/blog/date/2026/html/ecb.blog20260115~259690fc9d.en.html
https://www.whitehouse.gov/fact-sheets/2026/01/fact-sheet-president-donald-j-trump-withdraws-the-united-states-from-international-organizations-that-are-contrary-to-the-interests-of-the-united-states/?utm_source=chatgpt.com
https://www.whitehouse.gov/fact-sheets/2026/01/fact-sheet-president-donald-j-trump-withdraws-the-united-states-from-international-organizations-that-are-contrary-to-the-interests-of-the-united-states/?utm_source=chatgpt.com
https://www.whitehouse.gov/fact-sheets/2026/01/fact-sheet-president-donald-j-trump-withdraws-the-united-states-from-international-organizations-that-are-contrary-to-the-interests-of-the-united-states/?utm_source=chatgpt.com
https://www.wri.org/news/statement-united-states-withdraws-unfccc
https://www.wri.org/news/statement-united-states-withdraws-unfccc
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DISCLAIMER 

The present document does not constitute an “Investment Recommendation”, as defined in Regulation (EU) No 596/2014 of 
the European Parliament and of the Council of 16 April 2014 on market abuse (“MAR”). In particular, this document does not 
constitute “Investment Research” nor “Marketing Material”, for the purposes of article 36 of the Regulation (EU) 2017/565 of 25 
April 2016 supplementing Directive 2014/65/EU of the European Parliament and of the Council as regards organisational 
requirements and operating conditions for investment firms and defined terms for the purposes of that Directive (MIFID II). 

Readers should be aware that under no circumstances should they base their investment decisions on the information 
contained in this document. Those persons or entities offering investment products to these potential investors are legally 
required to provide the information needed for them to take an appropriate investment decision. 

This document has been prepared by BBVA Research Department. It is provided for information purposes only and expresses 
data or opinions regarding the date of issue of the report, prepared by BBVA or obtained from or based on sources we 
consider to be reliable, and have not been independently verified by BBVA. Therefore, BBVA offers no warranty, either express 
or implicit, regarding its accuracy, integrity or correctness. 

This document and its contents are subject to changes without prior notice depending on variables such as the economic 
context or market fluctuations. BBVA is not responsible for updating these contents or for giving notice of such changes. 

BBVA accepts no liability for any loss, direct or indirect, that may result from the use of this document or its contents. 

This document and its contents do not constitute an offer, invitation or solicitation to purchase, divest or enter into any interest 
in financial assets or instruments. Neither shall this document nor its contents form the basis of any contract, commitment or 
decision of any kind. 

The content of this document is protected by intellectual property laws. Reproduction, transformation, distribution, public 
communication, making available, extraction, reuse, forwarding or use of any nature by any means or process is prohibited, 
except in cases where it is legally permitted or expressly authorised by BBVA on its website www.bbvaresearch.com. 
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