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The United States is historically the largest cumulative emitter of greenhouse 

gases, responsible for approximately 25% of all historical CO₂ emissions since the 

Industrial Revolution (IPCC, 2021). The United States' trajectory since the 1997 Kyoto 

Protocol and the 2015 Paris Agreement has attracted significant attention, as 

Democrats have generally favored participation in such international climate accords 

while Republicans have often resisted or withdrawn due to economic, regulatory, and 

sovereignty concerns. This commentary investigates whether the Paris Agreement 

marked a turning point in U.S. carbon intensity, testing the hypothesis that the United 

States experienced accelerated absolute decoupling after 2015, with CO₂ emissions 
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declining despite continued growth in GDP. Using the IPAT/Kaya framework, this 

analysis examines drivers of U.S. emissions and compares pre- and post-2015 trends. 

Data on population, GDP per capita (constant 2011 international dollars, PPP-

adjusted), and CO₂ emissions (million tonnes, excluding land-use change) are drawn 

from Our World in Data's CO₂ and Greenhouse Gas Emissions Dataset, which 

consolidates data from the Global Carbon Project, World Bank World Development 

Indicators, and the U.S. Energy Information Administration (EIA). The analysis 

constructs the Kaya identity variables: Population (P), Affluence (A), Carbon Intensity 

(T), and Emissions (C). For each series, average annual growth rates (AAGR) are 

calculated for two periods: 1997–2014 and 2015–2023. 

 

Table 1: Average Annual Growth Rates of IPAT Forces, United States  

Period 
Recessions 
Removed 

Presidents 
CO₂  
(%) 

Population 
(%) 

GDP per 
capita  
(%) 

Carbon 
Intensity  
(%) 

1997–2014 None Clinton/Bush/Obama –0.19 0.94 1.46 –2.60 

1997–2014 2008, 2009 Excl. recession 0.46 0.95 1.91 –2.40 

2011–2017 None Obama years –1.53 0.77 1.45 –3.75 

2015–2023 None Obama/Trump/Biden –1.26 0.59 1.81 –3.66 

2015–2023 2020, 2021 Excl. COVID –1.00 0.68 1.88 –3.56 

Notes. Author's calculations based on Our World in Data CO₂ Dataset (2024), derived from 
World Bank World Development Indicators. Carbon dioxide (CO2) emissions (total) excluding 
LULUCF (Mt CO2e) EN.GHG.CO2.MT.CE.AR5 Total population (persons, SP.POP.TOTL), GDP per 
capita, PPP (constant 2021 international $, NY.GDP.PCAP.PP.KD), Carbon intensity of GDP (kg 
CO2e per 2021 PPP $ of GDP, EN.GHG.CO2.RT.GDP.PP.KD. Average annual growth rates 
reported.  
  

The results support the hypothesis, though with important qualifications. The U.S. 

achieved absolute decoupling, as emissions fell while affluence and population 

continued to rise. However, the data reveal that the steepest declines in carbon intensity 

began prior to the Paris Agreement, especially from 2011 onward during the Obama 

administration after the Great Recession, when the U.S. electricity sector shifted from 



Online ISSN: 2819-7046    SPECIAL ISSUE: AMBITION VS. ACTIONS 
2025 

 

3 

coal toward natural gas and renewables. The data show partial rather than definitive 

support for the Paris Agreement as a turning point because: (1) absolute decoupling 

was already underway by 2011–2017, with emissions declining at –1.53% annually 

during the Obama years, a faster rate than the post-2015 period (–1.00% annually); and 

(2) while carbon intensity continued declining after 2015 (–3.66% annually), this rate 

was slightly weaker than the pre-Paris Obama-era rate (–3.75% annually). Thus, the 

Paris Agreement reinforced, but did not originate, the U.S. decarbonization trend.  

Research by Feng et al. (2015) found that between 2007 and 2009, 83% of U.S. 

emissions decline was due to recession-driven economic factors, whereas between 

2011 and 2013, structural changes in production, consumption patterns, and fuel mix 

became increasingly important drivers. Cooper et al. (2016) documented that U.S. 

electricity generation from coal decreased from 2,016 TWh in 2007 to 1,514 TWh in 

2012, while natural gas generation grew from 897 to 1,226 TWh, and CO₂ emissions 

from the electricity sector fell from 2,426 to 2,029 Mt. The Obama administration 

oversaw significant progress: U.S. carbon dioxide emissions from the energy sector fell 

by 9.5% between 2008 and 2015, reaching their lowest level in 25 years by mid-2016 

(CEA, 2016). Renewable energy capacity from non-hydro resources tripled during this 

period, with wind and solar generation increasing dramatically. 

By contrast, the post-2015 period shows continued but slightly slower reductions. 

The Clean Power Plan (2015), later stayed by the Supreme Court and repealed, along 

with federal tax credits for wind and solar through the Production Tax Credit and 

Investment Tax Credit, and state-level renewable portfolio standards, reinforced the 

decarbonization trend (Aldy et al., 2023). Yet energy prices also played a critical role, 

with inexpensive shale gas displacing coal during the 2007–2014 period (Weber & 

Clavin, 2012; Jiang et al., 2011). COVID-19 introduced a temporary decline in 2020, but 

emissions rebounded without returning to pre-2015 trajectories, leaving the long-term 

decline intact. 

Comparing drivers, improvements in carbon intensity dominate the U.S. 

emissions trajectory, while population growth and GDP per capita exert upward 
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pressure. Without the intensity decline improvements, U.S. emissions would have 

continued rising. The evidence therefore shows that structural energy transitions, rather 

than demographic or affluence effects, explain observed decoupling. 

 

Figure 1. U.S. CO₂ Emissions, 1997–2023. 
Source: Our World in Data CO₂ Dataset (2024), based on Global Carbon Project territorial emissions data 
(variable: CO2, measured in million tonnes, excluding land-use change). Data repository: 
github.com/owid/co2-data. Visualization created using ChatGPT-4o assistance. 

 

U.S. Climate Targets and Future Outlook 

Under the Paris Agreement, the United States initially committed to reducing 

greenhouse gas emissions by 26–28% below 2005 levels by 2025. This target was 

subsequently strengthened when President Biden's updated Nationally Determined 

Contribution (NDC) pledged a 50–52% reduction below 2005 levels by 2030. According 

to Climate Action Tracker (2024), the United States is currently rated "Insufficient" in 

meeting its climate commitments, with projected 2030 emissions falling short of the 

stated target even with full implementation of existing policies including the Inflation 

Reduction Act. 
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Current projections suggest that without additional policy measures, U.S. 

emissions will decline by approximately 32–43% below 2005 levels by 2030, 

representing significant progress but remaining insufficient to meet the 50–52% target 

(Climate Action Tracker, 2024). The Inflation Reduction Act of 2022 represents the most 

substantial federal climate investment in U.S. history, though its long-term impact 

remains uncertain given political dynamics. 

Looking toward 2040, most modeling scenarios suggest continued emissions 

decline due to momentum from state-level policies, market forces favoring renewable 

energy, and declining costs of clean technologies. However, the pace of reduction is 

projected to slow without sustained federal support and additional policy interventions, 

making achievement of longer-term net-zero goals by 2050 increasingly challenging. 

Conclusion 

The United States has experienced sustained absolute decoupling of CO₂ 

emissions from GDP since the late 2000s. The "golden years" of U.S. climate action 

occurred during the Obama administration (2011–2017), when structural shifts in the 

electricity sector, renewable energy expansion, and fuel economy standards drove 

significant emissions reductions after the Great Recession. While emissions continued 

to fall after the Paris Agreement, the pace of intensity reduction was slightly stronger in 

the pre-2015 period, particularly during the Obama years. Accordingly, the Paris 

Agreement reinforced but did not initiate U.S. decarbonization. 

However, the current situation under President Trump's second administration 

(2025–present) represents a significant policy reversal. In January 2025, President 

Trump again withdrew the United States from the Paris Agreement, marking the second 

U.S. exit from the accord (Trump, 2025). This withdrawal, combined with efforts to 

repeal key provisions of the Inflation Reduction Act and halt renewable energy 

authorizations on federal lands, signals a retreat from federal climate leadership (Oxford 

Economics, 2025). While modeling suggests that U.S. emissions may continue to 

decline through 2040 due to state policies, market forces, and technological momentum, 
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the pace of reduction is expected to slow considerably in the absence of federal 

support. 

The dominant driver of U.S. emissions decline remains energy sector 

transformation, rather than demographic or affluence effects. Whether this 

transformation continues at a pace sufficient to meet long-term climate goals—including 

the improved but still insufficient Biden NDC targets and aspirational 2050 net-zero 

commitments—will depend significantly on state-level policies, private sector 

investment, and whether future administrations restore federal climate ambition. 

Limitations 

This analysis focusses exclusively on CO₂ emissions; methane and nitrous oxide 

remain non-trivial, although broader GHG trends generally mirror CO₂ patterns. 

Attributing causality to the Paris Agreement is difficult, as many U.S. policies predate it 

and federal climate action since 2017 has been inconsistent. External shocks, including 

the 2008 financial crisis, COVID-19 in 2020, and the Inflation Reduction Act (2022), 

further complicate attribution. Recession-exclusion analysis shows that economic 

downturns temporarily accelerate emissions reductions, but structural changes in the 

energy system drive long-term decarbonization trends. 
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