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Abstract

Climate change is a global threat caused primarily by the burning of fossil fuels and similar 
in scale and character to threats posed by Weapons of Mass Destruction (WMD). Mechanisms 
and institutions restricting international trade in weapons and dual-use materials are long 
established and can be applied to restrict and redirect supplies of fossil fuels. Customs authorities 
are increasingly enforcing carbon pricing schemes via carbon border adjustments, requiring new 
expertise among strategic trade management stakeholders in assessing the relative climate risk 
of exports and the assessment of imports’ carbon intensity using carbon lifecycle analysis. The 
structure and implementation of such policies can drive virtuous trade imbalances that incentivize 
broader adoption of climate mitigation policies and mollify political constituencies. Speed is 
paramount in this climate crisis, and many unilateral changes can be made, now. Eventually, 
multilateral institutions and treaties are needed to align complex and disparate carbon pricing 
and strategic trade controls on fossil fuels to reduce administrative burdens, carbon leakage, and 
reshuffling to avoid trade restrictions on fossil fuels. Capacity-building programs in strategic 
trade management are needed to assist in the technical implementation of such policies. In all 
such climate policies, nonproliferation history is a guide.
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Climate Science and Policy Jargon

•	 Climate Change: Observed and projected changes in Earth’s climate, including 
interrelated shifts in temperature, precipitation, and weather patterns.

•	 Global Warming: The aspect of climate change that describes increases in Earth’s 
average temperature, primarily caused by the burning of fossil fuels.

•	 Fossil Fuels: Hydrocarbons (molecules made of mostly hydrogen and carbon atoms) 
in the form of coal, oil, and natural gas, which are extracted from the Earth and burned 
to produce energy like electricity or refined into fuels for vehicles like cars and aircraft.

•	 Drop-In Fuels: Alternative fuels that can be used instead of fossil fuels without 
replacing existing fossil fuel infrastructure, such as ethanol mixtures in gasoline-
powered vehicles.

•	 Greenhouse Gas (GHG) Emissions: Gasses like carbon dioxide (CO2), methane, and 
nitrogen oxides (NOX), which increase the atmosphere’s absorption of solar radiation, 
increasing average global temperatures.

•	 Global Warming Potential (GWP): The potency of a greenhouse gas in raising 
average global temperatures.

•	 CO2 Equivalent (CO2e): A common unit to describe the global warming potential of 
a mixture of greenhouse gasses, standardized in comparison to carbon dioxide (CO2).

•	 Social Cost of Carbon (SCC): The economic cost of GHG emissions, usually expressed 
in U.S. Dollars per ton of CO2e.

•	 Mortality Cost of Carbon (MCC): The cost of GHG emissions in excess human 
deaths per ton of CO2e.

•	 Carbon Capture: Technology that attempts to capture and sequester GHG emissions, 
theoretically enabling the burning of fossil fuels and limiting the negative impacts of 
atmospheric GHG emissions.

•	 Carbon Pricing Scheme (CPS): An umbrella term for demand-side government 
policies that raise prices on fossil fuels, derivative products, or other sources of GHG 
emissions.

•	 Carbon Intensity: The total GHG emissions associated with any good or service.
•	 Carbon Lifecycle Analysis (LCA): A type of analysis that attempts to quantify the 

carbon intensity of any good or service throughout its lifecycle, considering all inputs 
and outputs of production, use, and waste.

•	 Carbon Border Adjustment (CBA): A tariff calculated on the basis of the carbon 
intensity of an imported product or service. Coupled to a carbon pricing scheme, it 
taxes imports based on how they would have been priced had they been produced 
domestically and subject to the importer’s domestic carbon pricing scheme.

•	 Carbon Leakage: GHG emissions that a carbon pricing scheme was intended to reduce 
but which evaded carbon pricing or other restriction.

•	 Reshuffling: Avoiding carbon pricing or trade restrictions by shifting emissions 
or relatively high carbon intensity products outside the scope of a CPS or to trading 
partners with more permissive CBA policies, resulting in carbon leakage.
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Introduction

Climate change is an urgent and acute global threat that requires global solutions. Meeting 
the Paris Agreement’s 1.5 ºC commitment and averting the worst impacts of climate change 
requires a rapid transition away from fossil fuels and restrictions so severe that even fossil fuel 
sources that have already been developed are left unburned.2,3 Tens of millions of deaths and 
tens of trillions of dollars in damage hang in the balance.4

With imports and exports constituting over half of global Gross Domestic Product (GDP), 
mitigating the climate threat will rely on the community of stakeholders in trade controls 
and customs enforcement to manage the cross-border proliferation of fossil fuels.5 However, 
confronting this challenge will require climate expertise and investments in enforcement 
infrastructure that strategic trade management communities may lack when traditionally focused 
on state competition, malicious actors, emerging technologies, and historic proliferation threats 
(nuclear, radiological, chemical, biological, and conventional weapons).

To support such investments in fossil fuel nonproliferation infrastructure, this article introduces 
the climate threat and policy landscape to a potentially unfamiliar audience of trade management 
professionals, customs authorities, and security experts. It focuses on the concepts, trade-offs, 
and practical implications of existing and emerging climate policies from the perspective of 
these implementers, informing their strategic planning and investments in expertise, analysis, 
enforcement infrastructure, and foreign assistance. These practicalities of implementation 
are also important considerations for economists, trade negotiators, and policy-makers when 
designing such policies. This article focuses on climate mitigation policies and practices. It 
does not address climate adaptation, the changes and investments required to build resilience 
to climate change, or climate impacts on traditional, weapons proliferation threats. These are 
distinct and important considerations for this community of stakeholders but are outside the 
scope of this article.

This article will not detail tactical, political mechanisms by which such policies should be 
advanced, but it will introduce a number of strategic political advantages that such an approach 
has over alternate conceptions of climate mitigation. Optimism can be found in parallels with 
the history of international security and nonproliferation solutions and the field’s solutions to 
collective action problems, which are similar to climate change. The primary goal of this article 
is to demonstrate the depth and breadth of fossil fuel nonproliferation as a climate solution and 

2	 H.-O. Pörtner, D.C. Roberts, M. Tignor, E.S. Poloczanska, K. Mintenbeck, A. Alegría, M. Craig, S. 
Langsdorf, S. Löschke, V. Möller, A. Okem, B. Rama, et al., “Climate Change 2022: Impacts, Adaptation, and 
Vulnerability. Contribution of Working Group II to the Sixth Assessment Report of the Intergovernmental 
Panel on Climate Change,” IPCC, 2022, Cambridge University Press, <https://www.ipcc.ch/report/ar6/
wg2/>.

3	 Dan Welsby, James Price, Steve Pye, Paul Ekins, “Unextractable Fossil Fuels in a 1.5 °C World,” Nature, Vol. 
597 (2021), pp. 230–234, <https://www.nature.com/articles/s41586-021-03821-8>.

4	 Based on calculations of the Social Cost of Carbon and Mortality Cost of Carbon, discussed in Section 1.4.

5	 Trade (% of GDP) reported by The World Bank. See World Development Indicators DataBank, World 
Bank, <https://databank.worldbank.org/source/world-development-indicators/Series/NE.TRD.GNFS.
ZS>.
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its strategic advantages for proponents of climate mitigation policies.

Part 1 of this article provides an overview of climate change and fossil fuels. Part 2 discusses 
the scale and nature of climate impacts, drawing parallels between fossil fuels and traditional 
proliferation threats like WMD and dual-use materials. Both risks can be mitigated by 
controlling the proliferation of specific materials through export/import licensing regimes and 
customs enforcement. Mitigating both types of threats relies on trade controls, international 
norms, and multilateral cooperation.

Parts 3 and 4 present complimentary categories of climate mitigation policies enforced 
at international borders, both of which draw on necessary climate expertise and analytical 
capabilities in customs and trade enforcement. Part 3 proposes supply-side trade controls like 
export and import controls on fossil fuels. It includes a framework for evaluating the relative 
climate impact of exports, analogous to risk assessments that inform licensing decisions on 
dual-use exports. The goal of these policies would be to allocate fossil fuels to end-users with 
the least relative climate impact and the greatest humanitarian need.

In Part 4, demand-side carbon pricing schemes are introduced, scores of which are already 
established around the world. Domestic, economic carbon pricing schemes (CPS) work in 
concert with carbon border adjustments (CBA) to impose higher prices on fossil fuels and 
derivative products. With a CBA, customs authorities assess tariffs on imports and CPS rebates 
on exports on the basis of a product’s carbon intensity, coupled to how the product is, or would 
have been, priced according the country’s domestic CPS. This World Trade Organization 
(WTO)-authorized mechanism ensures the effectiveness of carbon pricing schemes by reducing 
carbon leakage and countering freeloaders. Well-constructed carbon border adjustments also 
reward countries with higher prices on carbon without the risk of retaliatory tariffs, creating a 
competitive dynamic that incentivizes impactful carbon pricing schemes around the world. This 
first-mover advantage and virtuous imbalance is one of the most important political advantages 
of such a policy. The European Union (EU) will implement the first sweeping and impactful 
carbon border adjustment in 2026, shifting the dynamics of international trade in that direction. 
Every country that trades with the EU would benefit economically from preparing their own 
carbon pricing scheme in response.

Part 5 discusses implementation challenges of both types of policies, some of which can be 
leveraged to amplify climate progress. The existing multilateralism and capacity building of 
nonproliferation trade controls will play an important role.

Part 6 concludes the article, summarizing the recommendations and their interplay while 
outlining a potential political roadmap.
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Part 1: Climate Change Overview

1.1 How Fossil Fuels Unbalance the Carbon Cycle

The carbon cycle (Figure 1) is a fundamental process of life on Earth.6 Plants and microorganisms 
turn atmospheric carbon dioxide (CO2) into organic tissues that store chemical energy, like 
using solar energy to charge a chemical battery. That carbon is returned to the atmosphere in the 
form of respiration by plants and animals or by oxidation, the burning or slow decomposition 
of those tissues.

Figure 1. The carbon cycle

Fossil fuels (coal, oil, and natural gas) were once organic tissues that were sequestered from 
that carbon cycle before their chemical energy was released. Pressure and time drove off most 
of the oxygen from those tissues, increasing the energy density of the resulting hydrocarbons. 
Most fossil fuels have been sequestered from the global carbon cycle for about 300 million 
years, buried during a particular boom in plant life during the Carboniferous period, a time long 
before mammals, let alone humans, ever lived.7,8 Human civilization has only flourished over 
the past few thousand years during a time of especially stable and temperate climate. However, 
the burning of fossil fuels and the destruction of old growth forest has upset the modern balance 
of the carbon cycle. Deforestation further reduces the capacity of plants to remove CO2 from 
the atmosphere.

6	 Robert A. Berner, “The Long-Term Carbon Cycle, Fossil Fuels, and Atmospheric Composition,” Nature, Vol. 
426 (2003), pp. 323–326, <https://doi.org/10.1038/nature02131>.

7	 lbid.

8	 Matthew P. Nelsen, William A. DiMichele, Shanan E. Peters, C. Kevin Boyce, “Delayed Fungal Evolution 
Did Not Cause the Paleozoic Peak in Coal Production,” Vol. 113 (2016), pp. 2442-2447, <https://www.
pnas.org/doi/10.1073/pnas.1517943113>.
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CO2 is a greenhouse gas (GHG) in that the more CO2 is in the atmosphere, the greater the 
fraction of solar energy is absorbed, raising global average temperatures (Figure 2).9 CO2 is 
not the only GHG, nor is it the strongest, but it is the most significant atmospheric product of 
human and other biological activity.

Figure 2. Antarctic ice cores show 800,000 years of CO2 increases followed by 
temperature increases.10
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Complex mixtures of greenhouse gasses are often expressed in tons of CO2 equivalents 
(CO2e).11 This calculation is based on the relative global warming potential (GWP) of each 
GHG. For example, methane traps 29.8 times more sunlight by mass than CO2, so 1 kg of 
emitted methane is the equivalent of 50 kg of emitted CO2 in terms of GWP. Nitrous oxide 
has 298 times more GWP than CO2 by mass. Sulfur dioxide actually reflects sunlight, so it has 
negative GWP. An important caveat of GWP is atmospheric lifetime. For example, methane 
only lasts in the Earth’s atmosphere for about 12 years, while CO2 lasts for centuries. So, GWP 
calculations relative to CO2 can vary somewhat based on whether short-term or long-term 
impact is prioritized.

There are other second-order affects that exacerbate global warming. Higher temperature 

9	 “Overview of Greenhouse Gases,” U.S. Environmental Protection Agency, Updated August 25, 2023, 
<https://www.epa.gov/ghgemissions/overview-greenhouse-gases>.

10	 Figure 2 is republished from The Royal Society, “Climate Is Always Changing. Why Is Climate Changing 
Now?” Jeremy Shakun, data from Lüthi et al., 2008 and Jouzel et al., 2007, <https://royalsociety.org/
topics-policy/projects/climate-change-evidence-causes/question-6/>.

11	 “Understanding Global Warming Potentials,” U.S. Environmental Protection Agency, Updated April 18, 
2023, <https://www.epa.gov/ghgemissions/understanding-global-warming-potentials>.
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increase the proportion of water in the atmosphere, which is also a greenhouse gas. As ice melts 
or is darkened by carbon pollution, the average reflectivity (“albedo”) of the Earth is reduced, 
absorbing more solar energy. Wildfires produce pollution, decrease forests’ ability to pull 
CO2 from the atmosphere, and produce additional greenhouse gas emissions. These positive 
feedback loops contribute to an overall delay in the total warming effects of greenhouse gas 
emissions of at least a decade. This means that current warming is mostly the product of 
20th century emissions, and that even immediate, drastic changes in global emissions will 
likely not cause increasing temperatures to level-off until the mid 21st-century.12 Increasingly 
precise experiments and computer models continually update projections but most models 
from decades ago skillfully predicted warming consistent with modern observations.13 
Thorough and detailed summaries of the latest climate science and projections have been 
regularly issued by the United Nations since 1990.14 

1.2 Not All Emissions Come from Fossil Fuels, but Fossil Fuels Are Still the Primary Threat

Some human activity results in methane or nitrous oxide that does not originate with fossil 
fuels. Livestock emit a greater fraction of carbon as methane than wildlife.15 Landfills and 
manure produce methane and fertilizer releases nitrous oxide.16 Such emissions are biproducts 
of inefficiencies and practices that can be reformed with modified fertilization practices and 
feed compositions, which are less disruptive than transitioning from fossil fuels.17 While 
potent, these emissions are relatively short-lived in Earth’s atmosphere compared to CO2.

18 
They require a different set of policies and constitute different types of risks than dependence 
on fossil fuels, and should therefore not distract from fossil fuels and deforestation as the 
fundamental imbalance that is directly imposed on the Earth’s carbon cycle and the primary 
threats to the climate.

12	 B. H. Samset, J.S. Fuglestvedt, M. T. Lund, “Delayed Emergence of a Global Temperature Response 
After Emission Mitigation,” Nature Communications, Vol. 11 (2020), <https://www.nature.com/articles/
s41467-020-17001-1>.

13	 Zeke Hausfather, Henri F. Drake, Tristan Abbott, Gavin A. Schmidt, “Evaluating the Performance of 
Past Climate Model Projections,” Geophysical Research Letters, Vol. 47 (2019), <https://agupubs.
onlinelibrary.wiley.com/doi/10.1029/2019GL085378>.

14	 “History of the Convention,” UNFCCC, <https://unfccc.int/process/the-convention/history-of-the-
convention#Climate-Change-in-context>. Review their latest report and other publications from the 
Intergovernmental Panel on Climate Change (IPCC) for more detailed and comprehensive climate 
science summaries and updates.

15	 “Methane Emissions Are Driving Climate Change. Here’s How to Reduce Them,” UN Environment 
Program, August 20, 2021, <https://www.unep.org/news-and-stories/story/methane-emissions-are-
driving-climate-change-heres-how-reduce-them>.

16	 Shu-Yuan Pan, Kung-Hui He, Kuan-Ting Lin, Chihhao Fan, Chang-Tang Chang, “Addressing Nitrogenous 
Gases from Croplands toward Low-Emission Agriculture,” Nature Climate and Atmospheric Science, 
Vol. 5 (2022) <https://www.nature.com/articles/s41612-022-00265-3>.

17	 Kang Sun, Huihui Liu, Huiyu Fan, Ting Liu, Chen Zheng, “Research Progress on the Application of Feed 
Additives in Ruminal Methane Emissions Reduction: A Review,” PeerJ, Vol. 9 (2021), <https://peerj.
com/articles/11151/>.

18	 “Understanding Global Warming Potentials,” U.S. Environmental Protection Agency, Updated April 18, 
2023, <https://www.epa.gov/ghgemissions/understanding-global-warming-potentials>.
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1.3 Why Fossil Fuels Are So Difficult to Replace

It is important to briefly describe why fossil fuels are so difficult to replace without government 
restriction. Hydrocarbon fossil fuels are energy dense fuels that come straight from the ground, 
like fully charged batteries. Liquid hydrocarbon fuels are easy to store, transfer, and transport 
and do not expire. Their combustion is co-fueled by ubiquitous atmospheric oxygen under 
manageable temperatures and pressures. The primary waste products, CO2 and water vapor, 
are non-toxic and released into the atmosphere, leaving no waste in the vehicle. Perhaps most 
importantly, the inertia of global supply chains, energy infrastructure, and fundamental business 
practices based on hydrocarbon fuels constitute significant sunk costs and sources of political 
resistance.

Hydrocarbons are also naturally water repellent and slippery, so they are valuable as materials 
like lubricants, plastics, roads, and shingles. Their high potential chemical energy makes them 
valuable chemical industry precursors in addition to fuels.

Conversely, metal batteries take no atmospheric inputs and emit no exhaust, representing self-
contained dead weight. Unlike wind and solar energy, hydrocarbons can be stored and burned 
on demand. Hydrogen is a tiny molecule that is difficult to contain and manipulate and requires 
energy to produce. Ammonia engines have long struggled to mitigate NOX emissions.

Biofuels represent a theoretically carbon-negative path to the same hydrocarbons sourced 
from fossil fuels but with carbon that originates in the atmosphere. As “drop-in fuels,” some 
would require little change to existing infrastructure. Industrially relevant enzymes may soon 
be discovered that turn indigestible plant material into hydrocarbon fuels. However, like any 
alternative energy solution, it will require decades of large-scale research and development that 
will not receive sufficient investment as long as they are forced to compete with fossil fuels 
that externalize their true costs. In the meantime, today’s biofuels like ethanol or seed oils are 
expensive, good for little more than fuel additives, and often compete with food production for 
agricultural land.19

None of this is to say that there are not viable alternatives for most if not all applications of 
fossil fuels. Alternatives like wind and solar have even become the cheapest new energy sources 
in many locations.20 However, like WMD, fossil fuels enjoy too many inherent advantages for 
individual and state users to forgo without significant supply-side and demand-side controls 
driven by international pressure. Fossil fuels are too cheap and useful to be supplanted by 
technological innovations anytime soon, if ever, without such policies to avert far greater 
collective costs.

19	 Johnathan Holladay, Zia Abdullah, and Joshua Heyne, “Sustainable Aviation Fuel, Review of Technical 
Pathways Report,” U.S. Department of Energy, Office of Energy Efficiency & Renewable Energy, September 
9, 2020, <https://www.energy.gov/sites/prod/files/2020/09/f78/beto-sust-aviation-fuel-sep-2020.pdf>.

20	 Michael Taylor, Pablo Ralon, Sonia Al-Zoghoul, “Renewable Power Generation Costs in 
2021,” International Renewable Energy Agency, Abu Dhabi, 2022, <https://www.irena.org//
media/Files/IRENA/Agency/Publication/2022/Jul/IRENA_Power_Generation_Costs_2021.
pdf?rev=34c22a4b244d434da0accde7de7c73d8>.
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1.4 Quantifying the Impacts of Climate Change

The effects of climate change vary by region.21 They generally include exacerbated weather 
extremes and higher sea levels due to melted ice that was sequestered on the Antarctic continent. 
Even a slight increase in average global temperatures drives more frequent and severe heat 
waves, droughts, wildfires, and storms. This causes expensive damage to infrastructure, 
increases public health threats like malaria and other infections, destroys housing and other 
developments, threatens food security, drives migration, and increases the chances of global 
conflict.

Climate impacts are projected to increase exponentially as fossil fuels continue to be burned 
and positive feedback loops are exacerbated. Rising seas will more frequently and severely 
flood coastal developments, threatening hundreds of millions of people and roughly USD $10 
trillion in global assets.22 

Increased drought, heat, and winds have significantly increased the frequency and damage 
of wildfires, witnessed recently in Australia, Canada, and the western U.S.23 The market has 
responded. In June 2023, insurance companies State Farm and AllState announced that they 
would no longer insure new homes in California due to the state-wide risks of wildfires.24

Scientists have long attempted to quantify the global costs of GHG emissions with a single 
number called the “social cost of carbon.”25 This is an estimation of the financial cost that is 
inflicted on the world for every ton of CO2e emitted into the atmosphere. Estimates range from 
the dozens to thousands of dollars per ton of CO2e emissions.26 As emissions compound, the 
cost increases every year. Rennert et al. recently calculated a social cost of carbon of USD 

21	 H.-O. Pörtner, D.C. Roberts, M. Tignor, E.S. Poloczanska, K. Mintenbeck, A. Alegría, M. Craig, S. 
Langsdorf, S. Löschke, V. Möller, A. Okem, B. Rama, et al., “Climate Change 2022: Impacts, Adaptation, and 
Vulnerability. Contribution of Working Group II to the Sixth Assessment Report of the Intergovernmental 
Panel on Climate Change,” IPCC, 2022, Cambridge University Press, <https://www.ipcc.ch/report/ar6/
wg2/>.

22	 Ibid.

23	 Hicke, J.A., S. Lucatello, L.D., Mortsch, J. Dawson, M. Domínguez Aguilar, C.A.F. Enquist, E.A. 
Gilmore, D.S. Gutzler, S. Harper, K. Holsman, E.B. Jewett, T.A. Kohler, and K. Miller, “North America,” 
In: Climate Change 2022: Impacts, Adaptation, and Vulnerability. Contribution of Working Group II to 
the Sixth Assessment Report of the Intergovernmental Panel on Climate Change,” IPCC 2022, Cambridge 
University Press, pp. 1929-2042, <https://www.ipcc.ch/site/assets/uploads/2018/02/ar4-wg2-chapter14-1.
pdf>.

24	 Michael Finney, “Allstate Halting Home Insurance Policies in California Due to Wildfire Risk,” 
ABC7 Los Angeles, June 3, 2023, <https://abc7.com/farmers-insurance-state-farm-allstate-home-
wildfire/13339513/>.

25	 Pei Wang, Xiangzheng Deng, Huimin Zhou, Shangkun Yu, “Estimates of the Social Cost of Carbon: 
A Review Based on Meta-Analysis,” Journal of Cleaner Production, Vol. 209 (2019), pp. 1494-1507, 
<https://www.sciencedirect.com/science/article/pii/S0959652618334589>.

26	 Ibid.
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$185 per ton of CO2e, which is consistent with previous studies.27,28 This equates to USD $6 
trillion in economic damage as a result of 2022 global emissions.29 In 2022, the U.S. EPA has 
proposed increasing its working figure from USD $51 to USD $190 per ton of CO2e emissions.30 
Unfortunately, these estimations tend to only count the most predictable and quantifiable 
climate impacts, excluding significant but ambiguous impacts like increased conflict, disease, 
and loss of human life and wellbeing. Therefore, the “real” social cost of carbon is almost 
certainly higher.

The World Health Organization (WHO) projects 250,000 excess deaths per year starting 
in 2030 as a result of malnutrition, malaria, diarrhea, and heat stress caused by the climate 
impacts of burning fossil fuels.31 This is comparable to a nuclear attack on a major city every 
year. However, the WHO only considers a subset of climate impacts on public health, so human 
deaths are likely to be much higher.

Bressler proposed a “mortality cost of carbon” of 0.000226 deaths per metric ton of CO2e 
emissions, equating to 1.35 million excess deaths as a result of the nearly 6 million tons of 
CO2e emitted in 2020.32 Even that figure does not consider human wellbeing in the context of 
public health, economic opportunity, child welfare, and civil society, which are harder to assess 
than mortality alone. By definition, climate change permeates all aspects of life on Earth.

Mortality increases significantly considering the long-term impact of a single year of emissions, 
even in the most optimistic scenarios by which we reach net neutrality in 2050. One year of 
global emissions, nearly 6 million metric tons of CO2e, causes 1.35 million excess deaths over 
the next 80 years.33 A single large coal plant that produces roughly 10 million tons of CO2e 
per year results in over 2,200 excess deaths due to global climate impact alone, which is more 
than all estimated deaths from Syrian chemical attacks in the past two decades.34 The average, 
individual American’s lifetime emissions are projected to kill 0.29 people in a baseline scenario 

27	 Kevin Rennert, et al., “Comprehensive Evidence Implies a Higher Social Cost of CO2,” Nature, Vol. 610 
(2022), pp. 687-692, <https://www.nature.com/articles/s41586-022-05224-9>.

28	 Pei Wang, Xiangzheng Deng, Huimin Zhou, Shangkun Yu, “Estimates of the Social Cost of Carbon: 
A Review Based on Meta-Analysis,” Journal of Cleaner Production, Vol. 209 (2019), pp. 1494-1507, 
<https://www.sciencedirect.com/science/article/pii/S0959652618334589>.

29	 Calculated based on global emissions totals from the International Energy Agency, <https://www.iea.org/
reports/co2-emissions-in-2022>.

30	 Elijah Asdourian, David Wessel, “What Is the Social Cost of Carbon?” Brookings Commentary, March 13, 
2023, <https://www.brookings.edu/articles/what-is-the-social-cost-of-carbon/>.

31	 “Climate Change and Health,” World Health Organization, October 30, 2021, <https://www.who.int/news-
room/fact-sheets/detail/climate-change-and-health>.

32	 R. Daniel Bressler, “The Mortality Cost of Carbon,” Nature Communications, Vol. 12 (2021), <https://
www.nature.com/articles/s41467-021-24487-w>.

33	 Ibid.

34	 Debarati Guha-Sapir, et al., “Civilian Deaths from Weapons Used in the Syrian Conflict,” BMJ, Vol. 351 
(2015) <https://www.bmj.com/content/351/bmj.h4736.full>.
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vs. 0.14 people in an optimistic, 2050 carbon net-neutrality scenario.35 

Fossil fuels are also a direct danger to human life and wellbeing, even beyond their impact on 
the climate. A meta-analysis estimates 10.2 million premature deaths per year merely because 
of particulate pollution from fossil fuels.36 Additional deaths and negative impacts result from 
their mining, refining, storage, and transportation. They include oil spills on land and sea, 
respiratory disease, natural gas leaks and explosions, and refinery fires. While these potentially 
constitute larger, more direct impacts of fossil fuels than climate change, they do not have the 
long-term compounding impacts of GHG emissions.

Part 2: Fossil Fuel Nonproliferation

2.1 Why Treat Fossil Fuels Like Weapons of Mass Destruction?

This framing is nothing new, as authoritative national security institutions describe the 
preeminent perils of climate change as a direct threat.37,38,39,40,41 Unfortunately, cultural norms 
that categorize climate change as an economic, environmental, or politically hot-button issue 
disincentivize strategic investments in climate expertise by security professionals and trade 
control institutions. The buck is being passed to climate activists, economists, and technologists 
while all communities pay the price. Instead, framing climate change as a security threat 
facilitates cooperation between stakeholders and socializes underappreciated policy options 
and implementation challenges. It increases recognition by the security community of climate 
change in addition to climate’s integral role in traditional security threats.

35	 R. Daniel Bressler, “The Mortality Cost of Carbon,” Nature Communications, Vol. 12 (2021), <https://
www.nature.com/articles/s41467-021-24487-w>.

36	 Karn Vohra, et al., “Global Mortality from Outdoor Fine Particle Pollution Generated by Fossil Fuel 
Combustion: Results from GEOS-Chem,” Environ Res., Vol. 195 (2021), <https://pubmed.ncbi.nlm.nih.
gov/33577774/>.

37	 Emyr Jones Parry, “The Greatest Threat to Global Security: Climate Change is Not Merely an Environmental 
Problem,” UN Chronicle, Vol. XLIV (2007), <https://www.un.org/en/chronicle/article/greatest-threat-
global-security-climate-change-not-merely-environmental-problem>.

38	 U.S. Secretary of Defense, Lloyd J. Austin III, “Climate Change is an Existential Threat to Our Nation’s 
Security, and the Department of Defense Must Act Swiftly and Boldly to Take on This Challenge,” October 
7, 2021, <https://www.defense.gov/News/Releases/Release/Article/2803761/statement-by-secretary-of-
defense-lloyd-j-austin-iii-on-the-department-of-defen/>.

39	 Michael Brzoska, “Climate Change and the Military in China, Russia, the United Kingdom, and the 
United States,” Bulletin of the Atomic Scientists, Vol. 68 (2012), <https://journals.sagepub.com/doi/
pdf/10.1177/0096340212438384>.

40	 Arnaud Boehmann, “National Security and the Climate Crisis – China Is Still Not Joining the Dots,” 
Mercator Institute for China Studies, December 21, 2022, <https://merics.org/en/comment/national-
security-and-climate-crisis-china-still-not-joining-dots>.

41	 Andrew R. Hoehn, Thom Shanker, “Climate Security is National Security,” The Rand Blog, June 30, 2023, 
<https://www.rand.org/blog/2023/06/climate-security-is-national-security.html>.
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Regulating the international sale and use of fossil fuels requires leadership from institutions 
which govern international borders. Customs institutions and strategic trade management 
officials constitute the infrastructure that has long countered traditional proliferation threats. 
Building on such existing infrastructure, rather than reinventing it for climate change, is not 
only an efficient use of bureaucracy, it is key to achieving the necessary speed of climate policy 
implementation.

Another reason to treat fossil fuels as proliferation threats is the common historic role of moral 
authority in driving collective action. Countries like South Africa and Ukraine voluntarily 
surrendered nuclear weapons, motivated and defended on the basis of moral, political, and 
internationalist goals and norms.42,43 The establishment of such norms further empowers policies 
that coerce holdouts into compliance. The same goals of securing collective wellbeing that 
drove nonproliferation treaties and control regimes established the Kyoto Protocol, Montreal 
Protocol, and Paris Agreement. In all cases, countries are pushed to surrender selfish interests to 
take collective action. Once such norms take hold, aligned countries undertake the technically 
challenging work of multilateral negotiation, control lists, and enforcement strategies. This 
further provides an onramp for unaligned countries, which face barriers to technology and 
trade as a result of their non-alignment. Modern multilateral export control regimes like the 
Nuclear Suppliers Group, Australia Group, Missile Technology Control Regime, and Wassenaar 
Arrangement serve such functions, and similar regimes can do the same for trade controls on 
fossil fuels. This history sets the precedence and political road map for how moral authority 
and norms can result in international collective action and the acceptance of not just economic, 
but national security costs.

Over the past decade, strategic planners and think tanks have invested in the intersection of 
climate change and security, regarding climate change as either an exacerbating factor of ongoing 
security threats or a direct security threat itself.44,45,46,47 Nuclear winter and climate change are 
recognized as closely-related and interconnected “twin existential threats” by organizations 
like the International Campaign to Abolish Nuclear Weapons (ICAN), International Physicians 
for the Prevention of Nuclear War, the Council for a Livable World, and recently President 

42	 Uri Friedman, “Why One President Gave Up His Country’s Nukes,” The Atlantic, September 9, 2017, 
<https://www.theatlantic.com/international/archive/2017/09/north-korea-south-africa/539265/>.

43	 Sherman W. Garnett, “Ukraine’s Decision to Join the NPT,” Arms Control Today (1995), republished at 
<https://www.armscontrol.org/blog/2014-03-08/ukraine-russia-npt>.

44	 U.S. Executive Order 14008, 2022 U.S. National Security Strategy, 2022 U.S. National Defense Strategy.

45	 “A New Outlook on the Climate and Security Nexus: Addressing the Impact of Climate Change and 
Environmental Degradation on Peace, Security and Defense,” European Commission High Representative 
of the Union for Foreign Affairs and Security Policy, Brussels, June 6, 2023, <https://www.eeas.europa.eu/
sites/default/files/documents/2023/JOIN_2023_19_1_EN_ACT_part1_v7.pdf>.

46	 “The World Climate and Security Report 2021,” International Military Council on Climate and Security, 
June 2021, <https://imccs.org/wp-content/uploads/2021/06/World-Climate-and-Security-Report-2021.
pdf>.

47	 Representative think tanks include The Center for Climate & Security, The Climate Security Expert 
Network, RUSI Climate, Energy and Environmental Security Research Program, Aspen Institute, Climate 
and National Security.
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Biden.48,49,50 These twin threats feature similarly outsized scales of externalized negative impacts 
to civilian populations at the discretion of users, who gain short term benefits. Climate change 
also increases the risk of conflict, including nuclear exchange, by driving destabilization, 
desperation, and despair.

Some biological threats and pandemics may pose a greater short-term threat to human life, 
but the impacts of climate change are longer-term and include direct damage to infrastructure 
in ways that pathogens do not. Climate change has no pharmacological or immunological 
remedy. Climate change is also an experienced reality, while pandemics and WMD attacks are 
probabilistic risks. Despite the language of climate “risk,” which draws parallels with common 
nonproliferation jargon, fossil fuels are more comparable to ongoing WMD employment than 
risk of misuse.

Furthermore, there is no upper limit to exponential climate costs. On the planet Venus, a thick 
CO2 atmosphere generates average surface temperatures that melt lead. On Earth, a CO2-driven 
runaway greenhouse effect and global warming of 6ºC was key to the extinction of 95% of all 
species on Earth 251 million years ago.51 

Are fossil fuels “weapons” used by “malicious actors?” No, they are not tactically used for 
the purpose of taking human life. However, both inflict global costs to achieve political or 
economic goals. After decades of UN climate reports, conferences, frameworks, treaties, and 
centuries of alarms from the scientific community, no credible claim of ignorance, denialism 
notwithstanding, can be made as to the global negative impacts of the burning of fossil fuels. 
Even so-called “malicious actors” believe that they employ weapons for legitimate reasons. 
Warfare is politics and economics by other means.52 Is a coal plant any less fundamentally 
destructive to human wellbeing than a regime stockpiling WMDs? The damage of burning 
fossil fuels is willfully inflicted on global bystanders, and there is little economic or legal 
recourse for the victims. Therefore, claims that fossil fuels are legitimate sources of energy 
should be dismissed to the same extent as claims that WMDs are legitimate tools of war.

Can officials call for international action that exceeds domestic policy? In other words, can 
heads of state call for international fossil fuel restrictions that go far beyond domestic policy? 
Yes. Not only can the climate crisis not wait for domestic policies to catch up, trade controls are 

48	 Council for a Livable World, “Twin Threats,” <https://livableworld.org/nukes-climate-
change/#:~:text=There%20are%20two%20serious%20threats,Both%20are%20preventable>.

49	 International Physicians for the Prevention of Nuclear War, “Twin Existential Threats,” <https://www.
ippnw.org/programs/youth-engagement/twin-threats-nuclear-war-and-the-climate-crisis>.

50	 Jordan Fabian, Akayla Gardner, “Biden Says Climate Change Poses Greater Threat Than Nuclear War,” 
Bloomberg News, September 10, 2023, <https://www.bnnbloomberg.ca/biden-says-climate-change-poses-
greater-threat-than-nuclear-war-1.1969474>.

51	 M. J. Benton, R. J. Twitchett, “How to Kill (Almost) All Life: the End-Permian Extinction Event.” Trends 
in Ecology and Evolution, Vol. 18 No. 7 (2003), <https://www.cell.com/trends/ecology-evolution/fulltext/
S0169-5347(03)00093-4>.

52	 Referencing “War is not merely a political act, but also a real political instrument, a continuation of political 
commerce, a carrying out of the same by other means.” From Carl von Clausewitz, “On War,” translated 
by Col. J.J. Graham (2018), <https://oll.libertyfund.org/page/clausewitz-war-as-politics-by-other-means>.
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an example of where it is common and expected for domestic policies to follow international 
negotiations. Without the alignment of all countries that export a potentially controlled 
technology, a unilateral export control would be ineffective and hurt the first mover. Sometimes 
a country can show leadership by instituting domestic policies before the world catches up, such 
as EU climate policies. However, it is not hypocritical to resist unilateral disarmament or the 
unilateral bearing of economic burdens while advocating for them in international negotiations. 
Similarly, domestic policies are also not necessarily reflective of political will to align with 
international agreements. Countries may be happy to restrict fossil fuels as long as they can 
be assured that their economic competitors and trading partners will bear similar burdens. See 
Section 4.3 for details on first-mover advantages and selfish economic incentives to restrict 
fossil fuels.

2.2 Fossil Fuels Fuel Authoritarianism

Countries that are most dependent on the export of fossil fuels are most likely to be ruled by 
authoritarian regimes (Figure 3). This is a valuable piece of political leverage in making climate 
progress. A political constituency may be unwilling to restrict fossil fuels for high-minded 
climate reasons but eager to reduce the economic power of its exporters. The synergies found 
in the European Union between security hawks and climate activists on the recent divestment 
from Russian oil and gas are an example of how this feature of fossil fuels can be politically 
leveraged.

Figure 3. Negative correlation between dependence on fossil fuel exports and 
Freedomhouse scores53

53	 Percent of total merchandise exports (World Bank) in SITC Category 3, including petroleum, coal, oil, and 
natural gas, averaged over a 10yr period (2013-2022). Freedomhouse 2023 “Total” scores were used, only 
plotting countries with populations over 10 million (UN population data, 2022).
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It is not known if the correlation between fossil fuel exports and authoritarianism is causal. 
However, easily accessed and exported natural resources like fossil fuels constitute easy value 
for an economy, which is not dependent on innovative, democratic economies and inclusive 
institutions and therefore may be inherently beneficial to authoritarian regimes.54 Without 
domestic oil supplies, such regimes may be impoverished, or they may have been more 
dependent on inclusive, innovative institutions to thrive.

2.3 Precedence for Strategic Trade Management and Climate Change

A nonproliferation treaty already exists that controls environmentally damaging emissions. The 
1987 Montreal Protocol stems the proliferation of ozone depleting substances and is generally 
touted as a success story in global collective action to control damaging emissions.55 The 2016 
Kigali Amendment, a treaty ratified by 151 states including the U.S. in 2022, imposes trade 
controls on additional fluorinated hydrocarbons that threaten the ozone layer and are powerful 
greenhouse gasses.56 The text of the treaty specifically cites motives to combat climate change. 
Smuggling of such materials is countered by customs and border security officials, and licensing 
regimes govern and cap their legitimate trade.

The scope of export controls is dynamic and evolving. Recent innovations around the use 
of trade controls include investment screening, which recognizes cross-border finance as a 
proliferation threat. Moral authority is exercised through import restrictions like the U.S. refusal 
to import products from Xinjiang on the basis of slave labor.57 The Wold Trade Organization 
(WTO) authorizes such actions in Article XX of the General Agreement on Tariffs and Trade 
(GATT), “General Exceptions,” which would also apply to trade controls for the purpose of 
mitigating GHG emissions.58,59 In fact, export and import controls on fossil fuels already exist 
in many countries, though usually in the form of export taxes, tariffs, and quotas designed to 
ensure domestic supplies.60 These can serve as the basis for bureaucratic infrastructure and 

54	 The concept of “inclusive” vs. “extractive” institutions described by Daron Acemoglu and James A. 
Robinson in “Why Nations Fail: The Origins of Power, Prosperity, and Poverty,” Crown Currency, 
September 17, 2013, <https://www.amazon.com/Why-Nations-Fail-Origins-Prosperity/dp/0307719227>.

55	 Richard McKenzie, et al, “Success of Montreal Protocol Demonstrated by Comparing High-Quality UV 
Measurements with ‘World Avoided’ Calculations from Two Chemistry-Climate Models,” Nature Scientific 
Reports, Vol. 9 (2019), <https://www.nature.com/articles/s41598-019-48625-z>.

56	 “Amendment to the Montreal Protocol on Substances that Deplete the Ozone Layer,” Kigali, 
October 15, 2016, <https://treaties.un.org/Pages/ViewDetails.aspx?src=IND&mtdsg_no=XXVII-2-
f&chapter=27&clang=_en>.

57	 “Section 307 and Imports Produced by Forced Labor,” Congressional Research Service, July 26, 2022, 
<https://crsreports.congress.gov/product/pdf/IF/IF11360#:~:text=Section%20307%20of%20the%20
Tariff,(CBP)%20enforces%20the%20prohibition>.

58	 World Trade Organization, General Agreement on Tariffs and Trade (GATT), Article XX, “General 
Exemptions,” <https://www.wto.org/english/res_e/booksp_e/gatt_ai_e/art20_e.pdf>.

59	 Joachim Englisch, Tatiana Falcao, “EU Carbon Border Adjustments for Imported Products and WTO 
Law,” SSRN (2021) <https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3863038>.

60	 Adam Vann, Daniel T. Shedd, Brandon J. Murrill, “Federal Permitting and Oversight of Export of Fossil 
Fuels,” Congressional Research Service, September 17, 2013, <https://sgp.fas.org/crs/misc/R43231.pdf>.
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subject matter expertise for broader trade controls.

2.4 The Supply-Side and Demand-Side Climate Policy Scissors

Supply-side policies, such as extraction restrictions and trade controls, reduce global supply, 
while demand-side policies, such as carbon taxes and cap & trade systems, impose higher prices 
to reduce demand.61,62 Both are designed to build sustainable, long-term fossil fuel markets that 
gradually raise prices and reduce consumption, making alternative technologies increasingly 
competitive over the long term.

Each type of policy is threatened by freeloaders. When fossil fuel supply is restricted, freeloading 
producers can take advantage of high prices and reduced competition. When demand is restricted 
by carbon pricing, freeloading producers can evade pricing to gain a market advantage and 
externalize their climate costs. Each set of policies mitigates the freeloader impacts of the 
other, which is why they have been described as complimentary policy “scissors” to cut global 
emissions.63 However, they leverage very different bureaucratic mechanisms and domains of 
expertise.

“Carbon leakage” is a term for emissions that bypass such policies, such as an emitter that 
evades a carbon tax or unlicensed transshipment of fossil fuels.64 Leakage not only undermines 
the overall effectiveness of the policy, it rewards greenhouse gas (GHG) emitters at the expense 
of regulating economies, thwarting international progress. Leakage is not necessarily the result 
of illegal behavior but results from the “reshuffling” of emissions outside the scope of pricing or 
trade controls.65 Reshuffling is not limited to climate policy. China is leveraging cloud services 
to evade U.S. export controls on semiconductors, reshuffling its processing needs to evade this 
restriction.66

The ultimate goal of supply-side and demand-side policies is to allocate a decreasingly 
permissible supply of fossil fuels to end-users of greatest need, minimizing economic and 
developmental disruption while maximizing the speed of transition from fossil fuels. Demand-

61	 G.B. Asheim, et al, “The Case for a Supply-Side Climate Treaty,” Science, Vol. 365 (2019), pp. 325–327 
<https://www.science.org/doi/10.1126/science.aax5011>.

62	 Michael Lazarus, Harro van Asselt, “Fossil Fuel Supply and Climate Policy: Exploring the Road Less 
Taken,” Climate Change, Vol. 150 (2018), pp. 1–13, <https://link.springer.com/article/10.1007/s10584-
018-2266-3>.

63	 Fergus Green and Richard Denniss, “Cutting with Both Arms of the Scissors: The Economic and Political 
Case for Restrictive Supply-Side Climate Policies,” Climate Change, Vol. 150 (2018), pp. 73–87, <https://
link.springer.com/article/10.1007/s10584-018-2162-x>.

64	 David A. Weisbach, Samuel S. Kortum, Michael Wang, Bella Yao, “Trade, Leakage, and the Design of 
aarbon Tax,” SSRN, (2022), <https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4328827>.

65	 Christoph Böhringer, Carolyn Fischer, Knut Einar Rosendahl, Thomas Fox Rutherford, “Potential Impacts 
and Challenges of Border Carbon Adjustments” Nature Climate Change, Vol. 12 (2022), pp. 22–29, 
<https://www.nature.com/articles/s41558-021-01250-z>.

66	 Eleanor Olcott, Qianer Liu, Demetri Sevastopulo, “Chinese AI Groups Use Cloud Services to Evade S. 
Chip Export Controls,” Financial Times, March 8, 2023, <https://www.ft.com/content/9706c917-6440-
4fa9-b588-b18fbc1503b9>.
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side policies and extraction restrictions both rely on market principles to allocate fossil fuels 
to those who are willing and able to pay higher prices. However, should willingness to pay be 
the only factor in allocating GHG emissions? Imagine a drug clinic that auctioned methadone 
to its highest paying patients. Supply-side trade controls enable a more deliberate allocation of 
fossil fuels to trading partners of highest need and to end-users and for end-uses that make the 
most modest climate impact in the short and long term.

Part 3: Supply-Side Strategic Trade Controls

3.1 Licensing Considerations for Climate Trade Controls

The following section contains a 7-part supply-side framework by which export licenses for 
fossil fuels or related materials could be assessed across a spectrum of climate risk weighed 
against humanitarian and other interests. Because most countries already enforce export controls 
on dual-use materials, this policy could be integrated into existing regimes by including fossil 
fuels on controls lists and explicitly considering a framework of relative climate impact as the 
basis for licensing decisions.

3.1.1 Distinguishing Between Fossil Fuels, Technologies, and End-Uses

Coal is the dirtiest fossil fuel. Burning less efficiently, it produces nearly twice as much CO2 per 
unit of energy as natural gas and far more particulate pollution.67 Coal exports are inherently 
high risk, especially for the importer, with local populations bearing the brunt of pollution.68 
Natural gas produces more energy per ton of CO2e emissions, and therefore more modest 
climate impacts as an energy source. However, it is still a fossil fuel and should not be mistaken 
for a climate solution. In addition to producing GHG emissions, its primary component of 
methane is a much more potent greenhouse gas when leaked or incompletely burned.69 

Drilling, mining, and refinery technology could be the most appealing goods to control because 
they are inherently sought for new fossil fuel extraction and investment in future fossil fuel 
infrastructure. Because more fossil fuel sources have already been developed than can be 
burned to keep warming under 1.5 ºC, exports of any drilling or mining technology should 
be banned if there is sufficient risk that they will be used to extract fossil fuels.70 Long term 
climate risk can be mitigated by tightly controlling such technology and heavily restricting 
its transshipment. Like other dual-use materials, drilling and mining technology can be used 

67	 “Overview of Greenhouse Gases,” U.S. Environmental Protection Agency, Updated August 25, 2023, 
<https://www.epa.gov/ghgemissions/overview-greenhouse-gases>.

68	 Karn Vohra, et al., “Global Mortality from Outdoor Fine Particle Pollution Generated by Fossil Fuel 
Combustion: Results from GEOS-Chem,” Environ Res., Vol. 195 (2021), <https://pubmed.ncbi.nlm.nih.
gov/33577774/>.

69	 “Understanding Global Warming Potentials,” U.S. Environmental Protection Agency, Updated April 18, 
2023, <https://www.epa.gov/ghgemissions/understanding-global-warming-potentials>.

70	 Dan Welsby, James Price, Steve Pye, Paul Ekins, “Unextractable Fossil Fuels in a 1.5 °C World,” Nature, Vol. 
597 (2021), pp. 230–234, <https://www.nature.com/articles/s41586-021-03821-8>.
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for geothermal systems or mining metals to produce batteries. These applications should be 
encouraged. Therefore, robust end-user and transshipment risk assessments are warranted, like 
with dual-use technologies. Fossil fuel extraction end-uses should be highly restricted, while 
end-uses such as geothermal projects and metal mining should be permissively licensed as long 
as risk in secondary markets is mitigated.

While trade controls on fossil fuels are the primary focus of this article, deforestation and 
agricultural are valid secondary targets for mitigating climate change (See section 1.2). 
For controlling the other side of the carbon cycle, trade officials can crack down on trade 
in illegal timber, raising burdens of proof that it was sustainably sourced. Like drilling 
technology, deforestation equipment can be tightly controlled while permitting legitimate end-
uses in sustainable timer farming. This requires end-user investigations and assessments of 
transshipment and other secondary market risks.

Agriculture is one of the most powerful forces behind deforestation, so agricultural products 
known to be drivers of deforestation are good targets for control. For example, Brazilian beef 
and soy are some of the biggest drivers of rainforest destruction, so import restrictions on 
these products on the basis of climate risk, causing producers to lose market access, could 
motivate Brazil to take domestic action against deforestation.71 Such a policy would be similar 
in principle to U.S. banned imports produced via forced labor.
	

3.1.2 Efficiency and Application

The greater the efficiency of combustion, the lower the relative climate impact. Steel and 
concrete manufacturing are energy intensive and can vary widely in terms of energy efficiency 
and climate impact.72 Unwanted biproducts are also a concern. Any combustion done in the 
presence of air, mostly nitrogen gas, produces NOX gasses, which are powerful GHGs.73 This 
is mitigated by catalytic converters, compelled by vehicle emissions standards.74 Therefore, the 
importing country’s regulatory environment is highly relevant to determining climate impact 
of exports.

Asphalt, lubricants, and plastics are derived from crude oil but are not burned to release 
greenhouse gasses. So, such end-uses could be considered low risk and more easily licensed 
than fuels. However, crude oil is a complex mixture, and there are few fractions that can 
be used for both fuels and materials. Most oil refinement is incentivized to maximize the 

71	 World Wildlife Foundation, “What are the Biggest Drivers of Tropical Deforestation?” World 
Wildlife Magazine, Summer 2018, <https://www.worldwildlife.org/magazine/issues/summer-2018/
articles/what-are-the-biggest-drivers-of-tropical deforestation#:~:text=The%20food%20behind%20
deforestation,beef%20and%20other%20animal%20proteins>.

72	 “Industry,” International Energy Agency, Updated July 11, 2023, <https://www.iea.org/energy-system/
industry>.

73	 “Overview of Greenhouse Gases,” U.S. Environmental Protection Agency, Updated August 25, 2023, 
<https://www.epa.gov/ghgemissions/overview-greenhouse-gases>.

74	 “Nitrogen Oxides (NOx) Control Regulations,” Environmental Protection Agency, <https://www3.epa.
gov/region1/airquality/nox.html>.
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production of gasoline and diesel, which are in highest demand.75 Restricting fuel fractions 
rather than material fractions may simply reshuffle refined products, resulting in little overall 
climate impact. However, non-combustion applications may be considered exempt from export 
restriction if the wholistic climate impact of the supply chain is minimal. In short, it is a factor, 
but not a determining factor.

The efficiency of downstream processing is also an important assessment in evaluating relative 
climate risk. For example, “coking” is an energy intensive process in crude oil refinement that 
breaks larger hydrocarbons into smaller molecules like gasoline and diesel fuel. Refineries 
that electrify or skip this process could represent more favorable end-users.76 The heavier coke 
is still used as industrial fuel, but emissions reductions are gained from skipping the process. 
Gasoline and diesel are also the most profitable fractions, so end-users that skip this upscaling 
to vehicle fuels will reduce supplies of those fuels and help to shift the domestic market away 
from combustion vehicles. However, like with materials, the impacts of such policies can be 
complex, so a wholistic “lifecycle analysis” is warranted. This is a highly technical, complex, 
and data-intensive field of analysis. Licensing authorities would be wise to invest in this 
capability as it is also required for border adjustment taxes discussed in Part 4 of this article 
about demand-side policies.

3.1.3 Carbon Capture
	
Carbon capture, an emerging technology associated with fossil fuel burning power plants, 
attempts to sequester greenhouse gas emissions to neutralize climate impacts. In some cases, 
CO2 is stored by being trapped underground or turned into solid salts. Such end-users could 
be judged as relatively low-risk, but with three important considerations: First is the extent to 
which greenhouse gasses are truly captured or escape into the atmosphere. Second is the extent 
to which the captured carbon can be indefinitely sequestered from the atmosphere. Ground-
based sensors coupled with satellite imagery can help to monitor both types of leakage, but 
the latter is on time scales too long to practically inform export licensing decisions. The third 
is the net benefit of carbon capture based on lifecycle analysis. For example, if the mining or 
refining of salts required to capture carbon emits as much carbon as is captured, there is no net 
mitigation.

This is early stage technology. Permissive licensing to end-users that employ carbon capture 
may incentivize improvements in such technology. However, skepticism is justified to 
avoid reinforcing or “greenwashing” continued fossil fuel dependence. None of the various 
competing carbon capture technologies has overcome all associated challenges.77 Even at their 
theoretical best and proven at industrial scales they represent short-term improvements rather 

75	 Harold H. Schobert, Chemistry of Fossil Fuels and Biofuels (Cambridge: Cambridge University Press, 
2013). 

76	 Drew Veysey, Meghan Peltier, Joseph Fallurin, “Five Ways U.S. Oil Refineries Can Reduce Emissions 
Today,” RMI, June 5, 2023, <https://rmi.org/how-to-slash-refinery-emissions-quickly-washington-state/>.

77	 Aseem Dubey, Akhilesh Arora, “Advancements in Carbon Capture Technologies: A Review,” Journal 
of Cleaner Production, Vol. 373 (2022), <https://www.sciencedirect.com/science/article/abs/pii/
S0959652622035041>.
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than sustainable energy solutions. Therefore, modest consideration and a high burden of proof 
are warranted for carbon capture in licensing decisions.

3.1.4 Spillage and Pollution

An end-user that shows a history or risk of spilling crude oil or leaking natural gas should be 
considered relatively high risk and one of the least likely to receive a licensed export of fossil 
fuels. Not only do they constitute environmental and humanitarian disasters, they harm the 
climate significantly more than mere combustion. Leaked natural gas, methane, has 29.8 times 
the climate impact in the atmosphere as CO2. Spilled oil destroys ecosystems that sequester 
carbon.

Other practices to mitigate climate harms, beyond carbon capture, include practices like 
diverting air traffic to minimize contrail emissions.78,79 Such end-users may be rewarded in 
licensing risk assessments.

3.1.5 Energy Transition Plans and Quotas

A country’s general fossil fuel dependence, infrastructure, and policy landscape are significant 
considerations of climate risk of individual exports and imports. A country with a record of 
progress and a clear and compelling strategy to permanently transition away from fossil fuels 
is a relatively low-risk importer of fossil fuels, because there is a reduced risk of long-term 
dependence. Conversely, supplying new or entrenched fossil fuel infrastructure is high risk.
An end-user that plans to burn fossil fuels for short-term applications is relatively low risk. 
Examples could include supplying an aged power plant until a solar farm comes on line, 
responding to a short-term disaster that impacts other sources of energy, or geopolitical interests 
like supplying the European Union (EU) as it weans itself off of Russian natural gas.

An analogy to a patient suffering from addiction is appropriate. A fossil fuel exporter, like 
a methadone prescriber, has a responsibility to wean its customers off of fossil fuels. This 
analysis would take into consideration the country’s overall trade and economic landscape, 
development goals, and political appetite for transition. Limiting fossil fuel exports is the stick, 
while the policy carrot could include green energy technology transfers, financing, partnerships 
with third parties, and assistance in developing energy transition plans and carbon pricing 
schemes, discussed in Part 4 of this article.

Corporate exporters are rarely incentivized to limit their customer base, which is the raison 
d’être for all government trade restrictions. Fortunately, trade licensing is among the regulations 
least subject to public scrutiny, providing political cover to regulators.

78	 D. S. Lee, et al, “The Contribution of Global Aviation to Anthropogenic Climate Forcing for 2000 to 
2018,” Atmospheric Environment, Vol. 244 (2021), <https://www.sciencedirect.com/science/article/pii/
S1352231020305689>.

79	 Roger Teoh, Ulrich Schumann, Arnab Majumdar, Marc E. J. Stettler, “Mitigating the Climate Forcing 
of Aircraft Contrails by Small-Scale Diversions and Technology Adoption,” Environmental Science and 
Technology, Vol. 54 (2020), <https://pubs.acs.org/doi/10.1021/acs.est.9b05608>.
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A fossil fuel quota, limiting annual total exports to a country rather than scrutinizing individual 
end-users, is a useful tool to minimize administrative burdens and enable the importing country 
to make the best use of limited imports. If willing to cooperate, the importing country can 
allocate this limited supply on its own terms with domestic demand-side policies and green 
technology investments. Dynamic quotas can reward national progress and play a larger part 
of bilateral or multilateral negotiations. This is most important for countries who rely on fossil 
fuel imports from a limited number of partners. A fossil fuel exporter could simply deduct from 
its quota any fossil fuels supplied by alternative countries, forcing it to reduce consumption 
rather than simply shift to alternate suppliers. Policies such as export quotas and transition 
assistance can be negotiated as part of broader trade and climate negotiations.

3.1.6 Transshipment Risk

Current fossil fuel markets are relatively unrestricted, including both legal pipelines and illegal 
ship-to-ship transfers.80 As a nearly ubiquitous raw material, fossil fuels constitute part of a 
complex supply chain. Therefore, transshipment is an even more important consideration than 
with most dual-use materials. Crude oil is often imported simply to be refined and re-exported. 
The nature of these complex supply chains complicates any end-user analysis. Similarly, the 
export of drilling and transportation equipment should consider the landscape of end-users of 
the resulting fossil fuels and higher-order impacts on global markets. Like quotas, prohibitions 
or controls on transshipment for some countries may be ways to limit fossil fuel dependence or 
mitigate overall risk without denying the export.

3.1.7 Broader Economic and Development Contexts

Climate impact should be weighed against humanitarian and developmental interests. 
Developed economies have the highest historic emissions and the highest modern per capita 
emissions.81 The long-established United Nations principle of “differentiated responsibility” 
asserts that these economies should bear the greatest burden in mitigating and adapting to 
climate change and have committed to providing assistance for climate adaptation, although 
those commitments have not been met.82 Unfortunately, the world cannot endure developing 
economies going through the same cycle of fossil fuel driven development, so it is up to the 
developed world to finance and transfer technology that enables developing economies to 

80	 Yulia Erport, Tomer Fadlon, “Economic Maneuvering: How States Evade Economic Sanctions,” Strategic 
Assessment, Vol. 26 (2023), pp.90-109, <https://www.inss.org.il/wpcontent/uploads/2023/09/Adkan26.2_
Eng_4.pdf#page=92>.

81	 H.-O. Pörtner, D.C. Roberts, M. Tignor, E.S. Poloczanska, K. Mintenbeck, A. Alegría, M. Craig, S. 
Langsdorf, S. Löschke, V. Möller, A. Okem, B. Rama, et al., “Climate Change 2022: Impacts, Adaptation, and 
Vulnerability. Contribution of Working Group II to the Sixth Assessment Report of the Intergovernmental 
Panel on Climate Change,” IPCC, 2022, Cambridge University Press, <https://www.ipcc.ch/report/ar6/
wg2/>.

82	 “Adaptation Gap Report 2022,” UN Environment Programme, November 1, 2022, <https://www.unep.
org/resources/adaptation-gap-report-2022>.
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leapfrog fossil fuels in favor of clean alternatives.83

Export licensing authorities can work to facilitate this type of trade in renewable energy 
technology as much as possible. Developed countries like the U.S. and China have the edge 
on low-carbon technology products and stand to benefit most from a growing demand for 
renewables.84

Export licensing authorities do not decide how much assistance is provided to developing 
economies, wielding a stick rather than carrot. To the extent that least developed countries 
are not provided sufficient support, export authorities could decrease fossil fuel licensing to 
developed economies as a way to both compel greater climate assistance from those countries 
and as a way to supply developing economies with fossil fuels without raising global emissions.

Licensing decisions based on climate impact exist within a broader set of global priorities. 
As case-by-case licensing of fossil fuels gains traction, trade officials would be wise to set 
licensing standards like country quotas and efficiency standards as a part of broader trade 
policy. Such standards will enable licensing decisions to be more predictable, fair, and practical 
than those made on an initial case by case basis. Fairer and more sustainable still, all countries 
should strive for multilaterally aligned controls on fossil fuels, but first, such controls must be 
normalized through unilateral action.

Some may argue that developing economies should not face fossil fuel restrictions unless and 
until such assistance is provided by developed countries, the worst emitters. However, given the 
urgent need for climate mitigation and the fact that developing countries are most vulnerable to 
climate change, it is important that this climate-justice argument not serve as an excuse to slow 
fossil fuel restrictions. Instead, fossil fuels should be restricted as fast as possible and countries 
that are not meeting their obligations to support developing economies in their transition should 
be compelled to do so by economic sanctions, which may include limited access to fossil fuels. 
The risk of insufficient development assistance is worth accepting for the sake of speed and 
scale in fossil fuel restrictions. Grand international bargains take too much time, which is why 
this article describes policies that can be relatively fast, unilateral, politically sheltered, and 
incentivize multilateral progress. 

3.2 Next Steps on Climate Trade Controls

The main advantages of imposing such climate-driven trade controls are the following:

•	 They are easy to integrate into existing trade control and licensing regimes, 
especially controls on dual-use materials;

83	 Kyle S. Herman, “Green Growth and Innovation in the Global South: A Systematic Literature 
Review,”  Innovation and Development, Vol. 13 (2021), pp. 43–69, <https://doi.org/10.1080/215793
0x.2021.1909821>.

84	 “Advanced Economies Maintain Comparative Advantage in Exports of Low Carbon Technology Products,” 
International Monetary Fund, Climate Change Dashboard, 2021, <https://climatedata.imf.org/>.
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•	 They may already be authorized by legislation on dual-use controls or policies to 
secure domestic supplies of fossil fuels;

•	 Export controls are relatively politically palatable to domestic populations, limiting 
supply and raising prices in foreign countries instead of their own;

•	 Export controls may decrease domestic energy prices due to export restrictions.

Unfortunately, without demand side policies, carbon leakage would be a significant limiter 
of climate progress, especially in today’s relatively permissive and liquid fossil fuel market 
where alternate suppliers are easy to come by. Export controls do nothing to regulate domestic 
markets and can even be counterproductive by increasing domestic supply and lowering prices. 
Import controls, while subject to the same logic of emissions reductions, are damaging to the 
importing country. Carbon pricing, discussed in Part 4 of this article, would be a more effective 
and even lucrative solution.

In today’s permissive market, export controls make sense as a proof-of-concept demonstration 
of progress and an establishment of new norms. In a future when most suppliers impose such 
restrictions, they will be far more effective and coercive on the remaining climate holdouts. 
Therefore, while unilateral controls could impose some costs on the worst polluters, they are 
merely first steps toward more effective multilateral controls.

This same type of transition occurred in the history of nonproliferation policy and the maturation 
of multilateral control regimes and treaties. Dual-use controls have little impact when there 
are plenty of alternate suppliers without restrictions. One of the key differences is that 
nonproliferation treaties like the NPT were enacted before most countries were widely using, 
producing, buying, and selling nuclear materials. While the mechanisms and multilateralism 
of the nonproliferation movement are models for climate progress, reaching the international 
commitment of net carbon neutrality by 2050 requires even more stringent controls to virtually 
end fossil fuel combustion in less than 30 years.

3.3 Institutions of Interest

The WTO framework distinguishes between climate mitigation and economic protectionism. 
Trade controls designed to reduce greenhouse gas emissions like export restrictions, tariffs, 
and quotas are consistent with the World Trade Organization General Agreement on Tariffs 
and Trade (GATT), Article XX, General Exemptions: “(b) necessary to protect human, animal, 
or plant life or health”.85 Because there is significant juris prudence to justify the use of this 
exemption in environmental protection, mitigating climate change should be an easy sell as a 
valid exemption.86 However, as trade controls such as those discussed in this article become 

85	 World Trade Organization, General Agreement on Tariffs and Trade (GATT), Article XX, “General 
Exemptions,” <https://www.wto.org/english/res_e/booksp_e/gatt_ai_e/art20_e.pdf>.

86	 Christoph Böhringer, Carolyn Fischer, Knut Einar Rosendahl, Thomas Fox Rutherford, “Potential Impacts 
and Challenges of Border Carbon Adjustments” Nature Climate Change, Vol. 12 (2022), pp. 22–29, 
<https://www.nature.com/articles/s41558-021-01250-z>.
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increasingly common and powerful, this exemption will face many tests. Other exemptions, 
such as “the conservation of exhaustible resources” have been leveraged in the past, however 
this has less applicability to climate change and establishes a higher bar for fair application. 
The exemption to protect life or health is more consistent with coercive trade policies and 
considerations of humanitarian interests. Fundamentally, GHG emissions do not follow borders. 
Sovereign countries are affected by their trading partners’ emissions and are entitled to mitigate 
climate risk on the basis of their exports.

The United Nations Framework Convention on Climate Change (UNFCCC) is the parent treaty 
of the 2015 Paris Agreement and covers a network of UN climate institutions that has existed 
for far longer.87 It is independent from the Intergovernmental Panel on Climate Change (IPCC), 
which issues regular reports that summarize climate science and impacts.88 The UNFCCC 
secretariate is an umbrella institution for international climate action, managing the 2001 
adaptation fund, the Kyoto Protocol Conference of the Parties, and the new Loss & Damage 
Fund, formed in 2023. It overseas the conference of the Parties (COP), the annual multilateral 
convention on climate with near universal governmental representation. Subsidiaries provide 
assistance regarding scientific, technical, and policy questions and issue regular reports that 
summarize the latest climate science and policy recommendations. The UNFCCC would 
constitute the most obvious institutional infrastructure for any climate trade control regime 
and carry the legitimacy of the U.N. However, there may be advantages in leveraging smaller, 
independent trade control institutions to address climate threats than merely expanding the 
UNFCCC network with its already enormous scope. They wield expertise in nonproliferation 
and trade controls, credibility with stakeholders, and orthogonal security interests that the 
UNFCCC and its subsidiaries do not. An important first step for strategic trade management 
stakeholders is to begin participating in UNFCCC activities and building institutional bridges.

While a stretch given its historic behavior, the Wassenaar Arrangement is the least inappropriate 
of the four exiting control regimes to take up the question of fossil fuels, deforestation, and 
related goods and technologies, because fossil fuels are more analogous to dual use materials 
than weapons.89 While wielding little binding authority and relying on consensus, Wassenaar 
has the power to solidify new norms in the strategic trade management community that climate 
change is a security and proliferation threat and that goods such as fossil fuels are dual-use 
items, subject to control on the basis of climate mitigation.

A new control regime, potentially based on a new fossil fuel nonproliferation treaty, would 
establish a strong foundation for multilateral controls and unburden first movers with the costs 
of inventing new bureaucracies.90 The Fossil Fuel Treaty Initiative has collected endorsements 
for such a treaty from 6 nations, 89 subnational governments, the World Health Organization, 

87	 “What Are Governing, Process, Management, Subsidiary, Constituted and Concluded Bodies?” UNFCCC, 
<https://unfccc.int/process-and-meetings/what-are-governing-process-management-subsidiary-
constituted-and-concluded-bodies>.

88	 All IPCC reports are available at <https://www.ipcc.ch/>.

89	 The Wassenaar Arrangement, <https://www.wassenaar.org/>.

90	 Peter Newell, Andrew Simms, “Towards a Fossil Fuel Nonproliferation Treaty,” Climate Policy, Vol. 20 
(2020), pp. 1043-1054, <https://www.tandfonline.com/doi/full/10.1080/14693062.2019.1636759>.
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and the European Parliament, and they curate an online library of scholarship on these topics.91

The Organization of the Petroleum Exporting Countries (OPEC) is an intriguing organization 
in this space, because it has vast, multilateral power to control oil exports. One of its primary 
purposes is to limit exports to maintain sufficiently high international prices. Attempting to 
portray an image of climate consciousness and concern, OPEC has the ability to discriminate on 
the basis of relative end-user climate impact. Unfortunately, despite all OPEC countries having 
signed on to the Paris Agreement, OPEC is fundamentally opposed to the goal of phasing out 
fossil fuels. Its members are too reliant on oil export revenue. While obviously opposed to 
phase outs of their economic livelihood, there is recent evidence that international pressure and 
moral authority can overcome their intransigence, reminiscent of 20th century nonproliferation 
history. Until 2023, OPEC countries have consistently blocked statements by the international 
climate conference, the annual Conference of the Parties (COP), that specifically called for 
the phase out of fossil fuels.92 That trend ended in December 2023 at COP28, with the first 
supermajority-approved statement calling for the phase out of fossil fuels.93 Afterward, UN 
Secretary General Guterres addressed the OPEC opponents, saying that “fossil fuel phase out is 
inevitable whether they like it or not. Let’s hope it doesn’t come too late.”94 OPEC can choose 
to be the final holdouts and suffer the consequences, or it can leverage its institutional power to 
control the phase out. OPEC can choose to continue to deal its addictive fuel long past its time 
of legitimacy or it can be the world’s methadone prescriber as it breaks its own addiction to this 
damaging source of income.

3.4 Case Study: The United States

The United States is an important example given its old and complex trade control architecture, 
its market power, and its role as one of the worst climate offenders. It is the world’s biggest 
producer of oil and natural gas.95 While a net exporter, the vast majority of these fossil fuels are 
consumed domestically, resulting in some of the world’s highest per capita emissions. There is 
little political momentum for a national price on carbon in the United States, so perhaps modest 
progress can be made in export control policy.

Exports of oil, coal, and natural gas are already banned by the energy Policy and Conservation 
Act of 1975, authorizing the executive branch to grant export licenses on the basis of “national 
interest.”96 Crude oil licenses are reviewed by the U.S. Department of Commerce, Bureau 
of Industry and Security (BIS) under the presumption of denial, however refined petroleum 

91	 Fossil Fuel Treaty Initiative, <https://fossilfueltreaty.org/endorsements/>.

92	 “Why Does OPEC Oppose the Idea of a Fossil Fuel Phase-Out at COP28?” Reuters, December 12, 2023.

93	 “COP28 Ends with Call to ‘Transition Away’ from Fossil Fuels; UN Chief Says Phaseout is Inevitable,” 
United Nations Development Group, December 13, 2023, <https://unsdg.un.org/latest/stories/cop28-ends-
call-%E2%80%98transition-away%E2%80%99-fossil-fuels-un-chief-says-phaseout-inevitable>.

94	 lbid

95	 U.S. Energy Information Administration, “International,” <https://www.eia.gov/international/>.

96	 Adam Vann, Daniel T. Shedd, Brandon J. Murrill, “Federal Permitting and Oversight of Export of Fossil 
Fuels,” Congressional Research Service, September 17, 2013, <https://sgp.fas.org/crs/misc/R43231.pdf>.
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products are exempt.97 As a result, the U.S. imports significant quantities of crude oil simply to 
be refined and re-exported.98,99 Despite this presumption of denial, the U.S. has approved and 
increased crude oil exports over the past 5 years to 3.58 million barrels per day in 2022.100 The 
executive branch does not appear to have exercised its power to restrict coal exports.101 Most 
U.S. coal and oil exports are shipped to Europe and Asia.102

Export licenses for natural gas are based on the Natural Gas Act of 1938, which similarly 
approves restrictions based on the “public” interest.103,104 However, amendments have later 
determined that natural gas exports to free-trade agreement countries must be approved.105,106 
Licenses are issued by the Department of Energy (DOE)’s Office of Fossil Energy and Carbon 
Management with records consistent with a permissive approval posture.107

It appears that no new statutory authorities would be required for U.S. agencies to restrict 
fossil fuel exports on the basis of a climate framework like the one outlined previously with 
the exception of natural gas exports to free trade countries. Climate change is in the “public 
interest” and “national interest,” and the restrictions would also be consistent with WTO 
General Exemption to “protect human, animal or plant life or health” in GATT Article XX. 
Congress has considered several bills that would require such considerations in export licensing 
decisions, most often sponsored by Senator Ed Markey.

In fact, modest moves in this direction have recently been made. In January 2024, the Biden 
Administration paused the approval of new, long-term investments in natural gas exports.108 

97	 lbid.

98	 U.S. Energy Information Administration, “Oil and Petroleum Products Explained,” Updated October 2, 
2023, <https://www.eia.gov/energyexplained/oil-and-petroleum-products/imports-and-exports.php>.

99	 U.S. Energy Information Administration, “Petroleum & Other Liquids,” Released September 29, 2023, 
<https://www.eia.gov/dnav/pet/pet_move_exp_dc_NUS-Z00_mbblpd_a.htm>.

100	 Ibid.

101	 Adam Vann, Daniel T. Shedd, Brandon J. Murrill, “Federal Permitting and Oversight of Export of Fossil 
Fuels,” Congressional Research Service, September 17, 2013, <https://sgp.fas.org/crs/misc/R43231.pdf>.

102	 U.S. Energy Information Administration, “Oil and Petroleum Products Explained,” Updated October 2, 
2023, <https://www.eia.gov/energyexplained/oil-and-petroleum-products/imports-and-exports.php>.

103	 Adam Vann, Daniel T. Shedd, Brandon J. Murrill, “Federal Permitting and Oversight of Export of Fossil 
Fuels,” Congressional Research Service, September 17, 2013, <https://sgp.fas.org/crs/misc/R43231.pdf>.

104	 U.S. Natural Gas Act of 1938, <https://www.energy.gov/sites/prod/files/2013/04/f0/2011usc15.pdf>.

105	 Adam Vann, Daniel T. Shedd, Brandon J. Murrill, “Federal Permitting and Oversight of Export of Fossil 
Fuels,” Congressional Research Service, September 17, 2013, <https://sgp.fas.org/crs/misc/R43231.pdf>.

106	 15 U.S. Code § 717b, “Exportation or Importation of Natural Gas; LNG Terminals,” <https://www.law.
cornell.edu/uscode/text/15/717b>.

107	 U.S. Department of Energy Office of Fossil Energy and Carbon Management, “Electronic Docket Room 
(e-Docket Room),” Updated January 1, 2022, <https://www.energy.gov/fecm/articles/electronic-docket-
room-e-docket-room>.

108	 Timothy Gardner, “Biden Pauses LNG Export Approvals After Pressure From Climate Activists,” Reuters, 
January 26, 2024, <https://www.reuters.com/business/energy/biden-pauses-approval-new-lng-export-
projects-win-climate-activists-2024-01-26/>.
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This is consistent with the use of natural gas as a short-term stopgap to replace coal and help 
international partners transition from fossil fuels but also as a fossil fuel that is not a long-term 
solution to reducing emissions.

Part 4: Demand-Side Policies: Carbon Pricing Schemes (CPS) and Carbon 
Border Adjustments (CBA)

A Carbon Pricing Scheme (CPS) is a domestic policy that raises prices on fossil fuels and 
derivative products or other sources of GHG emissions to reduce demand, consumption, and 
therefore GHG emissions. Among climate activists and policy wonks, it is generally the tip 
of the spear of any climate solution, which enables the free market to innovate and transition 
toward low-carbon energy alternatives far beyond the scale or efficiency of any government 
subsidy. A less well-known policy is a Carbon Border Adjustment (CBA), a tariff that countries 
with a CPS impose on imports not based on their value but on the basis of their carbon intensity. 
The purpose of a CBA is to level the playing field for domestic products, which were subject to 
a domestic CPS during production, and imports, which were not. Such policies are known by a 
wide variety of names but will be referred to respectively as “CPS” and “CBA” in this article 
to avoid confusion.

A robust academic, economic, and legal debate has emerged around the compatibility of 
various CPS and CBA policies with World Trade Organization (WTO) rules and norms, many 
of which constitute uncharted territory.109,110,111,112 Rules that govern border adjustment taxes, 
value added taxes, and subsidies are meant to secure free enterprise in international trade and 
most-favored nation status. These are economic concerns which are inherently at odds with 
policies to restrict trade for the purposes of orthogonal goals like security or climate change. If 
governed only by economic precedence, CPS and CBA policies will be limited in their ability 
to mitigate climate change.

Therefore, given the scale and urgency of today’s climate crisis, it is important to bypass such 
economic assumptions in favor of the WTO General Agreement on Tariffs and Trade (GATT) 
Article XX General Exemption “to protect human, animal, or plant life or health.”113 If a 
CPS/CBA policy reasonably advances climate mitigation or its future prospects, this general 

109	 Christoph Böhringer, Carolyn Fischer, Knut Einar Rosendahl, Thomas Fox Rutherford, “Potential Impacts 
and Challenges of Border Carbon Adjustments,” Nature Climate Change, Vol. 12 (2022), pp. 22–29, 
<https://www.nature.com/articles/s41558-021-01250-z>.

110	 Sean Gordon, “The Great Green Wall: Understanding Policy Options for Carbon Border Adjustments,” 
Policy Perspectives, Vol. 30 (2023), <https://journal.policy-perspectives.org/articles/volume_30/10_4079_
pp_v30i0_04.html>.

111	 Joachim Englisch, Tatiana Falcao, “EU Carbon Border Adjustments for Imported Products and WTO 
Law,” SSRN (2021) <https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3863038>.

112	 Giulia Claudia Leonelli, “Export Rebates and the EU Carbon Border Adjustment Mechanism: WTO Law 
and Environmental Objections,” Journal of World Trade, Vol. 46, pp. 963-984, <https://kluwerlawonline.
com/journalarticle/Journal+of+World+Trade/56.9/TRAD2022040>.

113	 World Trade Organization, General Agreement on Tariffs and Trade (GATT), Article XX, “General 
Exemptions,” <https://www.wto.org/english/res_e/booksp_e/gatt_ai_e/art20_e.pdf>.
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exemption should supersede juris prudence on the economic regulation of trade. This requires 
shifting norms that delegitimize fossil fuels as benign products of unrestricted trade. Such 
norms can be advanced by the framing of climate change as a proliferation threat, discussed in 
Part 2, and by the imposition of strategic trade controls, discussed in Part 3.

Article XX is not an excuse for unfair trading practices. For example, a CBA on an import 
must deduct costs already paid via a CPS in the exporting country.114 Also, a CBA can level 
the playing field, but it cannot impose higher restrictions on carbon than a country imposes 
domestically via its CPS.115 Therefore, CPS and CBA policies are tightly linked, not just 
domestically but across trading partnerships, and neither can be designed or enforced without 
a robust understanding of the other. For that reason, Part 4 will first provide an introductory 
overview of domestic CPS policies before addressing CBA policies. CPS policies of both the 
importer and the exporter are the foundation and guiderails for any CBA.

4.1 Designing a Domestic Carbon Pricing Scheme (CPS)

The goal of a CPS is to price the externalized costs of climate change into the market price of 
fossil fuels and derivative products. Unlike a ban, quota, or emissions standard, the transition is 
gradual. Higher prices reduce demand and shift supply chains from fossil fuels to alternatives, 
incentivizing long-term research and other investments in alternative technologies, and 
unleashing private finance. Many CPS policies have been enacted and proposed around the 
world, and they tend to vary in how they answer the following four questions:

4.1.1 Set a Price on Carbon or Cap Emissions and Let Markets Set the Price?

A CPS usually falls into one of two categories: A “carbon tax” is a government-set tax on fossil 
fuels or other activities that produce greenhouse gas (GHG) emissions. Even a modest carbon 
tax has been shown to reduce total emissions, but there is no theoretical cap on total emissions.116 
Emissions will continue as long as consumers are willing to pay the price. Conversely, in a “cap 
& trade,” or “emissions trading” system, the government caps total emissions from covered 
sectors and issues allowances to produce emissions (e.g., emissions credits) to the private 
sector, often by annual auction. Those emissions credits can then be bought and sold by private 
entities, so the effective price on GHG emissions is market-driven. In theory, a carbon tax sets 
a more predictable price, but results in less predictable total emissions and economic disruption 
than emissions trading schemes.

In practice, however, carbon taxes start low, causing minimal disruption, and the market 
gradually adapts. In comparison, emissions trading schemes have suffered from price volatility, 
administrative complexity, technical enforcement challenges, and limited sectoral scope that 

114	 Joachim Englisch, Tatiana Falcao, “EU Carbon Border Adjustments for Imported Products and WTO 
Law,” SSRN (2021) <https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3863038>.

115	 lbid.

116	 Charles Komanoff, “Australia’s Brief, Shining Carbon Tax,” Carbon Tax Center, January 7, 2020, <https://
www.carbontax.org/blog/2020/01/07/australias-brief-shining-carbon-tax/>.
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incentivizes the reshuffling of emissions to uncovered sectors. Emissions trading systems are 
also much more difficult and complex than carbon taxes to enforce at the border via a CBA. The 
price is constantly changing, and it is not clear how imports would be considered in the total 
supply of emissions credits. A carbon tax is generally preferred by American conservatives, at 
least those who accept the reality of the climate threat, and fossil fuel industries to an emissions 
trading system.117 

The World Bank maintains a dashboard of CPS policies including 73 implemented initiatives, 
39 national programs, and the EU Emissions Trading System (Figure 4).118 The European 
Union (EU) has one of the oldest CPS policies, having instituted its Emissions Trading System 
in 2005 after the Kyoto Treaty, which called for cap & trade systems.119 However, several EU 
countries implement additional CPS policies, such as carbon taxes. Much has been learned and 
adjusted across the EU’s four phases of gradual implementation. Canada, Mexico, and Japan 
each have an emissions trading system and a carbon tax on fuels.120 South Africa imposed a 
modest carbon tax in 2019.121 Australia imposed a modest but effective carbon tax in 2012.122 
It was repealed by a new conservative government in 2014, and in July 2023, replaced with a 
new carbon tax on emissions above a certain threshold.123 China enacted an emissions trading 
scheme in 2020, though like the early days of the EU’s emissions trading scheme, a generous 
issuance of emissions credits has made the effective price on carbon negligible.124 A trend that is 
rapidly catching on, dozens of other countries are considering CPS policies. The United States 
has no national CPS, though some states, most notably California, have enacted emissions 
trading systems. However, the effectiveness of state and municipality-based CPS policies is 
limited by the inability to enact a CBA on interstate commerce.

117	 The CEO of Exxon supported a revenue-neutral carbon tax, describing it as “a more direct, a more 
transparent, and a more effective approach” than cap & trade. See George P. Shultz, James A. Baker III, “A 
Conservative Answer to Climate Change,” Wall Street Journal, February 7, 2017, <https://www.wsj.com/
articles/a-conservative-answer-to-climate-change-1486512334>.

118	 “Carbon Pricing Dashboard,” World Bank, <https://carbonpricingdashboard.worldbank.org/>.

119	 “Development of EU ETS (2005-2020),” European Commission, <https://climate.ec.europa.eu/eu-action/
eu-emissions-trading-system-eu-ets/development-eu-ets-2005-2020_en>.

120	 “Carbon Pricing Dashboard,” World Bank, <https://carbonpricingdashboard.worldbank.org/>.

121	 “South Africa Carbon Pricing and Climate Mitigation Policy,” International Monetary Fund, African 
Department, June 6, 2023, <https://www.elibrary.imf.org/view/journals/002/2023/195/article-A003-en.
xml#:~:text=The%20generous%20tax%2Dfree%20thresholds,about%20%248)%20by%20end%20
2022>.

122	 Charles Komanoff, “Australia’s Brief, Shining Carbon Tax,” Carbon Tax Center, January 7, 2020, <https://
www.carbontax.org/blog/2020/01/07/australias-brief-shining-carbon-tax/>.

123	 “Australia Makes Biggest Carbon Polluters Curb Emissions,” Associated Press, March 30, 2023.

124	 “China’s Emissions Trading Scheme,” Country Report, International Energy Agency, June 2020, <https://
www.iea.org/reports/chinas-emissions-trading-scheme>.
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Figure 4. National CPS Policies125

4.1.2 Where in the Supply Chain Should Carbon Be Priced, and Who Should Be Exempt?

Carbon prices applied early in the supply chain, such as taxes on fossil fuel extraction or 
refinement, are relatively simple to administer and very difficult for producers to evade. The 
higher prices are efficiently distributed throughout the supply chain. The United States, while 
not employing a national CPS, already enforces a tax on coal extraction to fund the Black 
Lung Disability Trust Fund.126 It previously taxed crude oil extraction to support the Oil 
Spill Liability Trust Fund.127 If prices are assessed later in the supply chain, administrative 
complexity, cost, and risk of evasion becomes exponentially higher. In theory, a price applied 
later in the supply chain could better consider the nuances of how fossil fuels are used, like 
methane and NOX emissions. However, other regulations or excise taxes could do so without 
burdening the CPS administration, such as emissions standards requiring catalytic converters 
or other environmental protection laws.

There are two reasons why many countries may choose to apply a CPS late in the supply chain, 
despite its inherent inefficiencies: The first is political opportunities for industrial policy. Many 
CPS policies exempt certain emissions sources due to the practicality of enforcement or their 
strategic, economic, or political value. The EU CPS only covers 41% of emissions, exempting 
the majority of emissions entirely.128 While South Africa’s carbon tax was set about USD $7 

125	 “Carbon Pricing Dashboard,” World Bank, <https://carbonpricingdashboard.worldbank.org/>.”

126	 “The Black Lung Program, the Black Lung Disability Trust Fund, and the Excise Tax on Coal,” Congressional 
Research Service, February 7, 2023, <https://crsreports.congress.gov/product/pdf/R/R45261>.

127	 “Oil Spill Liability Trust Fund,” U.S. Environmental Protection Agency, Updated December 20, 2022, 
<https://www.epa.gov/oil-spills-prevention-and-preparedness-regulations/oil-spill-liability-trust-
fund#:~:text=The%20Fund%20is%20administered%20by,connection%20with%20any%20single%20
incident>.

128	 “Increasing the Ambition of EU Emissions Trading,” European Commission, <https://climate.ec.europa.
eu/eu-action/increasing-ambition-eu-emissions-trading_en>.
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per ton of CO2e, the effective rate due to thresholds and allowances was USD $0.36 per ton of 
CO2e.129 Exemptions significantly diminish the climate impact of a CPS, and can enable policy 
makers to pretend that their CPS policy is more effective than it is. They can even cause a CPS 
to do more harm than good by reshuffling emissions to distributed sectors that lose efficiencies 
of scale. This risk of carbon leakage only increases with increased pressure from carbon prices, 
which need to rise significantly and rapidly to effectively curb global emissions.

The second reason that countries may choose to apply a CPS late in the supply chain is to avoid 
the need for a CBA. The earlier the tax is applied in the supply chain, and therefore the more 
distributed the rise in prices, the more vulnerable domestic products are to being outcompeted 
by imports that were not subject to a CPS. A CPS applied later in the supply chain is fed by 
both domestic and imported raw materials. A fuel tax is a good example, where gasoline can be 
taxed at the pump, regardless of its origin, instead of at the point of refinement and importation 
at the border. However, most supply chains are too complex for this assessment. Even in the 
case of gasoline, higher transportation costs have downstream effects. A robust CBA would 
allow countries to apply a CPS earlier in the supply chain without being undercut by cheaper 
imports. A CBA enables a far simpler, more efficient, fairer, and more comprehensive domestic 
CPS.

4.1.3 How Should Carbon Be Priced?
     
Making a CPS more aggressive means raising the carbon tax or reducing the supply of emissions 
credits. For the first few years, the price should be marginal as new institutions and enforcement 
practices are established and the private sector becomes familiar with the CPS. Then, prices are 
increased by raising the carbon tax or reducing the supply of emissions credits, as was done 
in the EU, to shift supply chains away from fossil fuels. (Figure 5). Regulators may regularly 
adjust carbon taxes and the issuing of emissions credits based on emissions and economic data 
to achieve desired emissions targets or mitigate economic harms.

129	 “South Africa Carbon Pricing and Climate Mitigation Policy,” International Monetary Fund, African 
Department, June 6, 2023, <https://www.elibrary.imf.org/view/journals/002/2023/195/article-A003-en.
xml#:~:text=The%20generous%20tax%2Dfree%20thresholds,about%20%248)%20by%20end%20
2022>.
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Figure 5. EU Emissions Trading System Prices130

The social cost of carbon (SCC), discussed in Part 1 of this article, is a valuable policy 
benchmark for a CPS. In theory, a CPS that is lower than the SCC is insufficient, externalizing 
climate costs to the world. A CPS that is equivalent to the SCC is theoretically financially 
sustainable, inflicting environmental costs that users are willing to pay for. However, a price 
higher than the SCC is warranted to speed the transition, meet the Paris Agreement’s goal of 
limiting warming to 1.5 ºC, and protect future generations. Enough fossil fuel sources have 
already been developed to push the world over the 1.5 ºC goal, so a CPS would have to be 
sufficiently cost prohibitive to leave some of those fossil fuels unburned.131 Most CPS policies 
are still in the early stages of applying marginal carbon prices, but some EU countries with 
carbon taxes in addition to the EU Emissions Trading System and Uruguay’s fuel tax come 
close to a plausible SCC, though only for limited sectors of the economy.132 

4.1.4 What Should Governments Do with CPS Revenue?

Canada returns the revenue from its fuel tax directly to its citizens in the form of quarterly 

130		  Figure 5 is republished from Trading Economics, “EU Carbon Permits,” February 6, 2024, <https://
tradingeconomics.com/commodity/carbon>.

131	 Dan Welsby, James Price, Steve Pye, Paul Ekins, “Unextractable Fossil Fuels in a 1.5 °C World,” Nature, Vol. 
597 (2021), pp. 230–234, <https://www.nature.com/articles/s41586-021-03821-8>.

132	 “Carbon Pricing Dashboard,” World Bank, <https://carbonpricingdashboard.worldbank.org/>.
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“Climate Action Incentive Payments”.133 This often-studied “carbon tax & dividend” policy is 
what the Wall Street Journal called “A Conservative Answer to Climate Change” and is also 
advocated for by the Citizens Climate Lobby and Climate Leadership Council.134,135,136 Revenue 
that is returned in full to citizens makes up for increases in prices due to the carbon tax and 
rewards consumer behavior away from fossil fuels. A CPS that directly subsidizes consumers 
has obvious political advantages as well as administrative simplicity. It also has cross-cutting 
economic appeal, piloting a form of universal basic income.

The EU returns ETS revenue to Member States, requiring that at least 50% goes toward climate 
and energy related projects.137 In 2021, 76% of ETS revenue was applied to this goal.138 Since 
2008, Switzerland has returned 2/3 of its carbon tax revenue to its residents and the remaining 
to a clean technology fund.139 The need for rapid investment in green energy and climate 
adaptation makes this application popular, however it exposes consumers to higher prices 
without direct compensation.

An inherent problem of a national CPS is that the costs of climate change are not merely 
born by the residents of the emitting country, but by the world. The developing world is most 
vulnerable to climate change while emitting less GHG per capita. As discussed in section 
3.1.7, the UN principle of “differentiated responsibility” obligates rich countries to contribute 
funding to the energy transition of developing economies. They have committed to USD $100 
billion per year to support climate action in developing countries, but this promise has not 
been met.140 A new Loss & Damage fund was established in 2023 at COP27 but has not yet 
received contributions.141 A just and equitable use of CPS revenue would include significant 
contributions to such funds. Financial assistance is needed to “leapfrog” fossil fuel intensive 

133	 “Climate Action Incentive Payment,” RC4215(E), Government of Canada, Revised July 2023, <https://
www.canada.ca/en/revenue-agency/services/forms-publications/publications/rc4215/climate-action-
incentive-payment.html>.

134	 George P. Shultz, James A. Baker III, “A Conservative Answer to Climate Change,” Wall Street Journal, 
February 7, 2017, <https://www.wsj.com/articles/a-conservative-answer-to-climate-change-1486512334>.

135	 “REMI Report: The Environmental, Economic and Health Impact of Carbon Fee and Dividend,” Citizens’ 
Climate Lobby, <https://citizensclimatelobby.org/remi-report/>.

136	 “The Four Pillars of the Carbon Dividends Plan,” Climate Leadership Council, <https://clcouncil.org/four-
pillars/>.

137	 “Development of EU ETS (2005-2020),” European Commission, <https://climate.ec.europa.eu/eu-action/
eu-emissions-trading-system-eu-ets/development-eu-ets-2005-2020_en>.

138	 “Use of Auctioning Revenues Generated Under the EU Emissions Trading System,” European Environment 
Agency, February 3, 2023, <https://www.eea.europa.eu/ims/use-of-auctioning-revenues-generated>.

139	 “Redistribution of the CO2 Levy,” Swiss Federal Council Federal Office for the Environment, Modified 
September 13, 2023, <https://www.bafu.admin.ch/bafu/en/home/topics/climate/info-specialists/reduction-
measures/co2-levy/redistribution.html>.

140	 “Adaptation Gap Report 2022,” UN Environment Programme, November 1, 2022, <https://www.unep.
org/resources/adaptation-gap-report-2022>.

141	 “COP27 Reaches Breakthrough Agreement on New ‘Loss and Damage’ Fund for Vulnerable Countries,” 
UNFCCC, November 20, 2022, <https://unfccc.int/news/cop27-reaches-breakthrough-agreement-on-
new-loss-and-damage-fund-for-vulnerable-countries>.
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development in favor of green energy.142 It is also needed to help developing economies to 
establish their own CPS infrastructure and supply-side fossil fuel policies. Favorable trade 
terms and direct capacity building programs, discussed in section 5.1, have the added benefit of 
advancing multilateralism and aligning economic and trade policies.

Other proposals for the use of CPS revenue include payments to owners of fossil fuel mining 
rights in exchange for commitments not to extract fossil fuels, like a climate easement.143 
However, it is difficult to see the owners of mining rights as the chief victims of climate change, 
warranting compensation. However, it may be a necessary model for reaching international 
consensus. Fossil fuel producing countries can be persuaded to leave fossil fuels in the ground 
in exchange for financial assistance.

4.2 Carbon Border Adjustments (CBA)

Customs authorities do not set domestic CPS policy but any effective CPS eventually needs to 
be enforced at the border to protect domestic competition and prevent reshuffling. With fossil 
fuels permeating every aspect of the global economy, this can be a daunting task. Until the recent 
EU CBA, no country has implemented a broad CBA policy to protect their domestic economy. 
They have instead designed their CPS policy around this omission, accepting economic costs, 
administrative burdens, and carbon leakage. A robust literature has recently emerged about 
CBA policies and the uncharted waters of WTO compatibility.144,145,146,147

The remainder of Part 4 of this article will discuss effective design and customs enforcement 
of a CBA:

•	 Makes an effective domestic CPS possible
•	 Generates revenue without the retaliatory downsides of traditional tariffs
•	 Pushes trading partners toward their own CPS policy, driving multilateral climate 

action

142	 Kyle S. Herman, “Green Growth and Innovation in the Global South: A Systematic Literature 
Review,”  Innovation and Development, Vol. 13 (2021), pp. 43–69, <https://doi.org/10.1080/215793
0x.2021.1909821>.

143	 Lorenzo Pellegrini, Murat Arsel, Marti Orta-Martinez, Carlos F. Mena, Gorka Muñoa, “Institutional 
Mechanisms to Keep Unburnable Fossil Fuel Reserves in the Soil,” Energy Policy, Vol. 149 (2021), 
<https://www.sciencedirect.com/science/article/pii/S0301421520307400>.

144	 Christoph Böhringer, Carolyn Fischer, Knut Einar Rosendahl, Thomas Fox Rutherford, “Potential Impacts 
and Challenges of Border Carbon Adjustments,” Nature Climate Change, Vol. 12 (2022), pp. 22–29, 
<https://www.nature.com/articles/s41558-021-01250-z>.

145	 Sean Gordon, “The Great Green Wall: Understanding Policy Options for Carbon Border Adjustments,” 
Policy Perspectives, Vol. 30 (2023), <https://journal.policy-perspectives.org/articles/volume_30/10_4079_
pp_v30i0_04.html>.

146	 Joachim Englisch, Tatiana Falcao, “EU Carbon Border Adjustments for Imported Products and WTO 
Law,” SSRN (2021) <https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3863038>.

147	 Giulia Claudia Leonelli, “Export Rebates and the EU Carbon Border Adjustment Mechanism: WTO Law 
and Environmental Objections,” Journal of World Trade, Vol. 46, pp. 963-984, <https://kluwerlawonline.
com/journalarticle/Journal+of+World+Trade/56.9/TRAD2022040>.
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Domestic products that are subject to a CPS need to be protected from competition with 
cheaper imports, which were subjected to smaller or nonexistent CPS policies. The solution to 
this “freeloader problem” is a Carbon Border Adjustment (CBA), which assesses a tariff on all 
imports based on the carbon price that would have hypothetically been assessed if the product 
had been produced domestically. Figures 6 and 7 show a basic outline of how a CBA would be 
applied to imports and exports to level the playing field for domestic competition.

Figure 6. A CBA ensures that imports from a non-CPS country compete fairly with 
domestic products. A CPS country may decide not to issue CPS rebates if the higher 

prices are still competitive in foreign markets.

Figure 7. No CBA is allowed when trading with a country that has the same level of 
carbon pricing. Canada’s CPS is not equivalent to the EU CPS but is used here as a 

notional example of what would happen if it was equivalent.

Today, many CPS economies simply accept the costs of not implementing a CBA. This cost 
can be minimal because carbon prices are initially modest or highly exempted. However, as 
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carbon prices increase in size and scope, a CBA becomes increasingly important to protect 
both the domestic economy and the effectiveness of the policy in mitigating GHG emissions. 
Pricing emissions later in the supply chain has the advantage of functioning as a CBA on 
imports of raw materials. However, as discussed previously, carbon prices early in the supply 
chain are far more efficient and effective.

The EU, with one of the oldest and most aggressively priced CPS policies, is the first economy 
to implement a broad CBA, called a “Carbon Border Adjustment Mechanism.”148 This policy 
was first piloted in 2023 and will come into full affect in 2026. The EU’s significant role 
in international trade and the size and maturity of its emissions trading system makes this a 
significant change to the landscape of international trade and climate policy.

The existence of a CBA in international trade not only reflects a maturation of CPS policies, it 
constitutes a new vector for competition in international trade. Its precise policy structure and 
enforcement practices can make the difference between rewarding countries with robust CPS 
policies and advancing climate mitigation worldwide. Conversely, a compromising or tenuous 
CBA would enable freeloaders and carbon leakage at the implementing country’s expense.

To protect the competitiveness of exports from CPS-enforcing to non-CPS countries, CPS 
rebates may be issued to exporters. However, this is a subject of debate.149,150 Canada already 
does this, providing fuel tax rebates to exporters of fuels that have already been subject to 
the fuel tax. However, such rebates result in carbon leakage, with producers favoring foreign 
markets with lower carbon pricing. Rebates may compromise WTO compliance if considered 
a “subsidy,” though there are legitimate means by which countries can forgo taxes without this 
restriction.151 Skipping the rebate would allow the country to retain that revenue, while higher 
prices are paid by foreign consumers.

4.3 First-Mover Advantage: Establishing a Virtuous Imbalance with a CBA That Rewards 
Climate Action

Conventional wisdom would suggest that, from a global perspective, the pricing of carbon 
emissions is an economic no-brainer to avert the costs of climate change, but that any country 
who does so on their own bears a disproportionate economic burden. This “collective action 
problem” or “tragedy of the commons” conventional wisdom is one of the most significant 
political barriers to action. However, a CBA is a tool that allows first-mover, carbon-restrictive 
economies to reap economic rewards in international markets. This could be a political game 
changer for climate action.

148	 “Carbon Border Adjustment Mechanism,” European Commission Taxation and Customs Union, <https://
taxation-customs.ec.europa.eu/carbon-border-adjustment-mechanism_en>.

149	 Joachim Englisch, Tatiana Falcao, “EU Carbon Border Adjustments for Imported Products and WTO 
Law,” SSRN (2021) <https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3863038>.

150	 Giulia Claudia Leonelli, “Export Rebates and the EU Carbon Border Adjustment Mechanism: WTO Law 
and Environmental Objections,” Journal of World Trade, Vol. 46, pp. 963-984, <https://kluwerlawonline.
com/journalarticle/Journal+of+World+Trade/56.9/TRAD2022040>.

151	 Ibid.
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Consider a thought experiment in which trading partners either do or do not have a CPS and 
do or do not have a CBA (Figure 8). While a CPS can take many forms and scales, assume 
for this purpose that all CPS policies would be equivalent. To the extent that CPS policies are 
not equivalent or aligned, the lower or more exempt CPS policy would be the equivalent of a 
“no CPS” scenario in Figures 6 and 8. Various combinations of trading partners with different 
CPS and CBA policies either rewards progressive climate policies or they reward freeloaders 
engaging in unrestricted fossil fuel use.152

Figure 8. Revenue imbalances in trade: grey, no inherent net balance; yellow, advantage 
to the exporter; blue, advantage to the importer

There are two scenarios that reward polluters: The first is a common status quo (Figure 8A), 
where neither trading partner has a CPS and climate costs are externalized. The second is where 
one trading partner has no CPS and the other has a CPS but no CBA (Figure 8C). The trading 
partner without a CPS will have a competitive advantage in the CPS market and undercut the 
CPS economy. This is the status quo for the dozens of economies with CPS policies and no 
CBA, including U.S. states like California that cannot impose border adjustments on interstate 
commerce. The freeloader is rewarded at the expense of the CPS economy.

In the best-case, long-term, blue-sky scenario, trading partners have a similar, aligned CPS 
policy (Figure 7, Figure 8D, F). No CBA is necessary or even allowed by WTO rules. Both may 
benefit from bypassing the burdensome practice of assessing a CBA, constituting an efficient 
and sustainable trading system. It would rely on multilateral alignment of CPS policies akin to 
the current multilateral control regimes, a new fossil fuel nonproliferation treaty, or perhaps a 
WTO-governed process. There would still be an importer/exporter imbalance, as the exporter 
collects CPS revenue while the importer’s market is exposed to higher prices. However, these 
differences would cancel out if trade balances are small. Alternatively, the same multilateral 

152	 Emily Benson, “The OECD and Carbon Life-Cycle Assessments,” Center for Strategic and International 
Studies (CSIS), October 22, 2021, <https://www.csis.org/analysis/oecd-and-carbon-life-cycle-
assessments>.

The Critical Role of Customs and Strategic Trade Controls in Mitigating Climate Change� 97

https://www.csis.org/analysis/oecd-and-carbon-life-cycle-assessments
https://www.csis.org/analysis/oecd-and-carbon-life-cycle-assessments


alignment of CPS/CBA policies that enables this scenario could negotiate revenue sharing.153 
By leaving the CBA analytical infrastructure in place, the CPS revenue associated with a 
specific export could be transferred to the importing country to compensate for higher prices.

Advancing such a future, a virtuous imbalance scenario is generated between unaligned trading 
partners. It features one trading partner with a CPS and CBA, and the other with a lower or 
nonexistent CPS (Figure 6, Figure 8E/B). The CPS/CBA importer gains CBA revenue that the 
non-CPS exporter forwent.154 To think of it another way, the importer with a CBA is effectively 
collecting a carbon tax on a foreign economy without imposing a competitive disadvantage on 
their products. Competition between imports and domestic products is fair, and reshuffling is 
minimized. Noticing this lost revenue opportunity, the non-CPS freeloading country will be 
incentivized to impose its own comparable or even more aggressive CPS policy. This could 
drive a virtuous competitive environment toward increasingly aggressive CPS/CBA climate 
policies, a political game changer. The mere existence of a CBA on the international stage 
creates a worldwide financial incentive for countries to compete for the highest carbon pricing.

The EU’s 2026 CBA may be the first such domino to fall, compelling its trading partners 
to impose their own CPS to avoid losing revenue to the EU. A CBA offers an opportunity 
to overcome one of the most fundamental barriers to solving climate change – getting other 
countries to go along. Even if the entire EU never burned another kilogram of fossil fuel, it would 
constitute a less than 10% reduction in global emissions, so collective action is required.155

For example, in 2026 the U.S., which does not have a CPS, will directly lose money to the EU 
CBA until the U.S. establishes an equivalent, domestic CPS. If climate mitigation has not yet 
been sufficient motivation for the U.S. to enact a CPS, economic competition will soon raise 
the stakes. In fact, if the U.S. chooses to enact a higher or broader CPS than the EU, which 
should not be difficult, because the EU ETS only covers 41% of emissions, the U.S. can gain 
legitimate financial advantages from the EU and incentivize the EU to broaden its CPS in turn. 

This competitive, virtuous cycle of climate competition is one of the most exciting features 
of a CBA. Unlike protectionist trade wars, these constitute legitimate, free-market policies 
that simply resolve a long-standing problem of externalized climate costs. They economically 
benefit those with the climate moral high ground and are consistent with existing international 
law and commitments. In considering a CBA, the Government of Canada describes this as a 
valuable feature, “BCAs can nudge other countries to implement stronger domestic climate 
policies to avoid subjecting their exported goods to the cost of a BCA and to maintain market 

153	 Aligns with the “destination principle” for value added taxes, where the importer is entitled to tax revenue, 
see <https://www.oxfordreference.com/display/10.1093/oi/authority.20110810104737666>.

154	 The case of exports from a CPS trading partner to a non-CPS importer (Figure 8B) produces no net 
advantage and may vary based on whether or not a CPS rebate, discussed previously, is granted to exporters.

155	 “EU’s CO2 Footprint Continues to Decrease,” Eurostat, May 24, 2022, <https://ec.europa.eu/eurostat/web/
products-eurostat-news/-/ddn-20220524-1>.
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access.”156 Australia is also reviewing options for a CBA.157 

How much revenue would be generated by a CBA? It is difficult to predict, because current 
carbon prices are generally modest or limited in scope. The EU CBA is projected to collect 
approximately USD $1.5 billion in annual revenue across all of its trading partners.158 This 
is modest relative to the USD $33.6 billion in tariffs that the EU collected in 2022.159 As 
prices approach the social cost of carbon and 100% coverage of emissions, EU CBA revenue 
is likely to approach the tens of billions of USD per year. However, unlike standard tariffs, 
exporting countries have a choice in the matter and a strong incentive to collect that revenue 
via a CPS before exporting products to the EU. Such a CPS is revenue neutral if returned to 
their population in some form.

Is this virtuous imbalance enough to drive unilateral CPS/CBA policies? It depends on 
the country and its specific trade circumstances. However, it is enough to simply shift the 
conversation from “Is the moral imperative and our children’s future worth the short-term cost” 
to “Not only is it the right thing to do, we might financially benefit if we move fast.”

If successful, the use of CPS/CBA pricing schemes to diminish fossil fuel demand and reach net 
neutrality by 2050 would eventually mean diminishment of CPS revenue as well. As fossil fuel 
consumption shrinks, any trade and revenue imbalances caused by CPS/CBA policies would 
also shrink. A successful, global movement to price carbon will put itself out of business, leaving 
supply-side, strategic trade controls discussed in part 3 of this article to prevent backsliding in 
the long term.

4.4 Leveraging the Virtuous Imbalance

The virtuous imbalance of a CBA has been criticized for potentially resulting in a transfer of 
wealth from developing economies without CPS policies to developed economies with a CPS 
and CBA.160 However, it is not safe to assume that CPS/CBA policies will only be implemented 
by the most developed economies. Developing economies are the most vulnerable to climate 

156	 “Exploring Border Carbon Adjustments for Canada,” Government of Canada, Modified June 2, 2023, 
<https://www.canada.ca/en/department-finance/programs/consultations/2021/border-carbon-adjustments/
exploring-border-carbon-adjustments-canada.html>.

157	 Chris Bowen, “ANU Professor Engaged for ‘Carbon Leakage’ Review,” Australia Ministry of Climate 
Change and Energy, September 6, 2023, <https://minister.dcceew.gov.au/bowen/media-releases/anu-
professor-engaged-carbon-leakage-review>.

158	 “EU Carbon Border Adjustment Mechanism to Raise $80B per year by 2040,” S&P Global, February 24, 
2023, <https://www.spglobal.com/esg/insights/featured/special-editorial/eu-carbon-border-adjustment-
mechanism-to-raise-80b-per-year-by-2040>.

159	 “Customs Duties Mean Revenue,” European Commission Taxation and Customs Union, <https://taxation-
customs.ec.europa.eu/customs-4/eu-customs-union-facts-and-figures/customs-duties-mean-revenue_en>.

160	 Christoph Böhringer, Carolyn Fischer, Knut Einar Rosendahl, Thomas Fox Rutherford, “Potential Impacts 
and Challenges of Border Carbon Adjustments” Nature Climate Change, Vol. 12 (2022), pp. 22–29, 
<https://www.nature.com/articles/s41558-021-01250-z>.
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change, and they can reap rewards from implementing their own CBA.161 Many might use the 
tool to compel the developed world to price carbon, while in the meantime, driving a transfer 
of wealth from developed to developing economies.

One of the biggest hurdles for many countries in implementing such policies are the technical 
demands of implementing a CPS/CBA, which first movers like the EU can catalyze. It is 
fortunate that the EU, with its size, influence, and history of foreign assistance is the first 
to implement a CBA. So, the prospects for multilateral cooperation are enhanced. Even the 
United States can provide such assistance for the purposes of advancing climate mitigation 
and sustainable development before making a commitment to a domestic CPS. Such capacity 
building programs and the details of implementation are discussed in Part 5.

Part 5: Customs Enforcement

5.1 Implementation Challenges and Capacity Building

Accurately and precisely determining most products’ carbon intensity is impractically complex 
and data dependent. Referred to as “carbon lifecycle analysis” (LCA), it requires a tooth-to-tail 
analysis of all inputs and outputs for every product: feedstock carbon intensity, waste, energy 
inputs and composition, transportation, recycling, packaging, and even non-production inputs 
like R&D and administration. The Greenhouse Gas Protocol is the most widely employed 
methodology, complimented by a related protocol, ISO 14064.162,163,164,165

Given these administrative and analytical challenges, foreign capacity building will play an 
important role. As has occurred in the evolution of nonproliferation policies, large and relatively 
well-funded bureaucracies of developed economies can serve as a laboratory for best practices. 
It is in their interest to spread their enforcement methods to the rest of the world. They do so 
through specific training programs, like the U.S. Export Control and Related Border Security 
(EXBS) Program and the EU’s Partner to Partner Export Control Program (EU P2P). They also 
do so by regularly sharing data, analysis, and control list updates with their partners.

161	 H.-O. Pörtner, D.C. Roberts, M. Tignor, E.S. Poloczanska, K. Mintenbeck, A. Alegría, M. Craig, S. 
Langsdorf, S. Löschke, V. Möller, A. Okem, B. Rama, et al., “Climate Change 2022: Impacts, Adaptation, and 
Vulnerability. Contribution of Working Group II to the Sixth Assessment Report of the Intergovernmental 
Panel on Climate Change,” IPCC, 2022, Cambridge University Press, <https://www.ipcc.ch/report/ar6/
wg2/>.

162	 Greenhouse Gas Protocol, <https://ghgprotocol.org/>.

163	 “Development of EU ETS (2005-2020),” European Commission, <https://climate.ec.europa.eu/eu-action/
eu-emissions-trading-system-eu-ets/development-eu-ets-2005-2020_en>.

164	 Emily Benson, “The OECD and Carbon Life-Cycle Assessments,” Center for Strategic and International 
Studies (CSIS), October 22, 2021, <https://www.csis.org/analysis/oecd-and-carbon-life-cycle-
assessments>.

165	 “ISO 14064-1:2018,” International Organization for Standardization, December 2018, <https://www.iso.
org/standard/66453.html>.

100� Benjamin E. Zalisko

https://www.ipcc.ch/report/ar6/wg2/
https://www.ipcc.ch/report/ar6/wg2/
https://ghgprotocol.org/
https://climate.ec.europa.eu/eu-action/eu-emissions-trading-system-eu-ets/development-eu-ets-2005-2020_en
https://climate.ec.europa.eu/eu-action/eu-emissions-trading-system-eu-ets/development-eu-ets-2005-2020_en
https://www.csis.org/analysis/oecd-and-carbon-life-cycle-assessments
https://www.csis.org/analysis/oecd-and-carbon-life-cycle-assessments
https://www.iso.org/standard/66453.html
https://www.iso.org/standard/66453.html


In enforcing climate trade controls, assistance can include sharing emissions data, lifecycle 
analysis best practices, and CBA schedules with developing trading partners in the same way 
that shared control lists and enforcement best practices have long been shared in strategic trade 
management. Sharing these best practices constitutes a strategic advantage, building bargaining 
power as the chaos of competing, unaligned CPS and CBA policies will push the world toward 
multilateral controls. The first movers and the providers of assistance will set the terms for 
this future economy, while less-capable countries can gain administrative efficiencies from 
their experience. As the first mover in implementing a CBA, the EU has already committed to 
sharing best practices, data, analysis, and training materials.166 In addition to reaping revenue 
as a first mover, they are likely to be standard setters for at least the next decade.

This is still a time of experimentation with CPS policies. As a result, many are far too complex 
to be exported in full, just as how the convoluted U.S. export control system is a poor policy 
model for export. After this time of experimentation, there is an opportunity to design a CPS/
CBA policy-in-a-box that can be more parsimoniously deployed in developing countries. 
Such a model could feature a source-point carbon tax coupled with a CBA based on analysis 
performed by the EU. Alternatively, countries could simply join existing carbon markets, such 
as the EU Emissions Trading System, which has already been joined by non-EU countries 
Iceland, Liechtenstein, and Norway.167 The analytical burdens of a CBA are a technical hurdle, 
but more developed and experienced governments can share data and analytical tools. Emily 
Benson identifies the same need and argues that the OECD may be the best forum for such 
sharing of standardized best practices.168 See Section 3.3 for other institutional options.

New artificial intelligence and open-source data scraping tools may improve the efficiency 
and effectiveness of this step and lower administrative burdens.169 With sufficient investment, 
there is an opportunity for an administrative and regulatory revolution in simplifying the 
implementation of a CPS/CBA policy. However, this is only a temporary solution in the 
absence of multilateralism. Markets and producers are most likely to respond when regulations 
and incentives are understandable by humans.

Despite the complexity of such policies, one of the biggest advantages of the fossil fuel 
nonproliferation framing of the climate problem is that strategic trade management, taxation, 
and tariff institutions, as well as vectors of multilateral cooperation, are already well established. 
No wheels need to be reinvented, merely new expertise and expectations.

166	 “Carbon Border Adjustment Mechanism,” European Commission Taxation and Customs Union, <https://
taxation-customs.ec.europa.eu/carbon-border-adjustment-mechanism_en>.

167	 “Development of EU ETS (2005-2020),” European Commission, <https://climate.ec.europa.eu/eu-action/
eu-emissions-trading-system-eu-ets/development-eu-ets-2005-2020_en>.

168	 Emily Benson, “The OECD and Carbon Life-Cycle Assessments,” Center for Strategic and International 
Studies (CSIS), October 22, 2021, <https://www.csis.org/analysis/oecd-and-carbon-life-cycle-
assessments>.

169	 “AI-Powered Carbon Border Adjustments,” 2050, <https://2050.se/en/aica-ai-powered-carbon-border-
adjustments-eng/>.
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5.2 Leveraging Implementation Challenges: CBA Precision, Overestimation, Underestimation,
and Burdens of Proof

The theory of calculating a CBA based on carbon intensity and deducting carbon pricing 
already paid becomes extremely challenging when CPS policies are not aligned among trading 
partners. Inputs and outputs need to be considered separately, because some may be considered 
or ignored based on the scope of a country’s domestic CPS. How is a country with a fuel tax 
supposed to calculate a CBA on an import from a country with an emissions trading system 
on electricity? If the CBA is justified as a climate mitigation measure, aren’t all emissions 
relevant? How should they consider inputs of raw materials during production that originated 
in third countries with a different CPS policy? One of the most important considerations, 
energy consumption from electric utilities, can vary widely based on location, time of year, and 
even time of day, while the prices of emissions credits also fluctuate over time. Even a customs 
authority with infinite analytical capabilities would be unlikely to obtain sufficient data to 
perform carbon lifecycle analysis for an individual import. Such data may be proprietary, 
sensitive, or difficult to manage, compile, or transmit.

So, what is a customs authority to do - assume the average carbon intensity of products in a 
given sector? This is a problem, because any imprecision constitutes carbon leakage and an 
opportunity for reshuffling. Underestimation of carbon intensity gives the exporter a competitive 
advantage and constitutes carbon leakage. Overestimation constitutes an undue tariff. However, 
if the importer can get away with it (avoiding a WTO challenge), this overestimation would 
be virtuous, benefiting the higher CPS economy at the expense of the lower CPS economy. 
Therefore, an importing country is incentivized to assume the highest reasonable carbon 
intensity of a given product that it can get away with without violating WTO rules. This is a 
special case in which the selfish interests of a customs authority to collect revenue are aligned 
with the global interests of mitigating climate change. Given the complexity of the practice, 
WTO adjudication is likely to be a high bar, giving customs authorities significant latitude. On 
this climate issue, greed can be good.

The posture of a customs authority would therefore benefit from being highly averse to climate 
risks, shifting the burden of proof to producers to demonstrate that their carbon intensity is 
lower than assumed. This practice can seem like a creep toward protectionism, but tariffs on 
products with high carbon footprints is good for climate mitigation. Furthermore, it is the 
exporting country’s choice to impose climate costs on the world without instituting a sufficient 
CPS. If the exporter instituted a CPS that matched or exceeded its trading partner’s CPS, no 
CBA would be allowed on its exports. Therefore, the taxed exporter has no valid basis for 
complaint. The CPS/CBA importer does not need to pay a price for an exporter’s unwillingness 
to regulate GHG emissions, which do not obey international borders.

The EU plans to incorporate some of these ideas, but to a very limited extent. In the absence 
of data, the EU allows CBA calculations to be based on the worst 10% of emitters in the EU 
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or average emissions in the exporting country.170,171 However, if the importer’s emissions are 
higher than the EU’s worst performers, which is likely given the EU’s relatively low emissions, 
even this seemingly conservative approach could allow carbon leakage and market advantages 
to imports.172 A better approach would be to assess carbon intensity based on the worst 10% 
emitters in the exporting country unless the exporter can prove otherwise. Shifting the burden 
of proof to emitters can be a powerful tool to generate virtuous revenue and advance climate 
goals.

Enforcement institutions should also be warry of imprecision in how sectors are defined, 
which can also enable carbon leakage and reshuffling. An example of such unintended 
consequences is the raising of emissions standards on U.S. vehicles while exempting large 
vehicles, intending to exempt those used in construction and agriculture.173 In response, U.S. 
car companies increased the sizes of their road-bound trucks to evade those regulations. This 
is an example of reshuffling and carbon leakage within a domestic economy, and the same can 
occur internationally. The more precise the definitions, the less risk of leakage and reshuffling, 
but the higher the administrative burden. Both are avoided by engineering simpler CPS policies 
that tax fossil fuels early in the supply chain. Multilateral agreements would eventually bypass 
the issue entirely, but complex unilateral regimes need to exist to create imbalances before 
there will be sufficient political will to find multilateral solutions.

This section has discussed the assessment of CBAs on imported goods. However, the other side 
of CBA enforcement is the assessment of CBA deductions on the basis of carbon pricing already 
paid in the exporting country. This deducation is required to maintain WTO compliance. The 
type of CPS policy in the exporting country makes a big difference. An explicit carbon tax is the 
easiest to deduct, especially for raw materials. A product exported from an emissions trading 
economy is more difficult, as prices of emissions credits are inherently dynamic. Pricing could 
be justifiably determined at the time of emission, or it could be based on the price of credits 
at the time of import. Non-fiscal carbon pricing (e.g., emissions standards, bans) is the most 
difficult to calculate, likely to be ignored, and is not even considered by the EU CBA. Similar to 
calculating carbon intensity, calculating CPS deductions rely on sophisticated carbon lifecycle 
analysis, because different types or levels of pricing may have been applied or exempted 
throughout the production of a given import. This is a highly complex and administratively 
taxing dynamic, which illustrates the importance of multilaterally aligned CPS/CBA policies 
and of simple CPS policies like carbon taxes, applied early in a supply chain. In the absence 
of multilateral alignment, CBA rebate enforcement would be wise to shift the burden of proof 
to the exporter, the trustworthiness of which can be established by sampling cases rather than 
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case-by-case lifecycle analysis. This still requires an investment in this capability, but at a 
much smaller scale.

Customs and trade officials should not merely enforce a climate-conservative CBA but push 
trading partners to do the same. CBA exemptions should be off the table in trade negotiations, 
both because of the importance of robust CPS and CBA policies and because exemptions would 
compromise the legitimacy of the CBA under the WTO.

In the meantime, supply-side policies can be quickly integrated into existing control frameworks, 
licensing fossil fuel exports on the basis of relative climate risk to control and ultimately 
reduce the global supply of fossil fuels. The same analytical practices will be employed in 
the enforcement of a demand-side CBA, so the implementation of one sets the stage for the 
other. With both sides of the policy scissors, customs authorities can both enhance economic 
competitiveness and counter the proliferation threat of fossil fuels.

Part 6: Summarized Conclusions and a Political Roadmap

This article does not merely propose a set of policy options, it describes an evolving policy 
landscape that customs and trade officials are facing, now. The EU has already begun 
implementing a CBA, and disparate CPS policies have been implemented around the world 
for decades. Norms are shifting in climate politics, and looking ahead an additional 5-10 years, 
there are investments that need to be made, now, in preparation. There are strategic and financial 
rewards to be reaped by first movers.

To mitigate greenhouse gas emissions and mitigate the existential climate threat, strategic trade 
management, licensing and customs authorities should advance, and be prepared to implement, 
export controls on fossil fuels, their derivatives, and mining and deforestation technologies. 
They should declare fossil fuels to be a proliferation threat, and leverage nonproliferation 
infrastructure to mitigate climate damage.

To further this mitigation, lessen economic distortion, and gain virtuous revenue from non-CPS 
economies, countries should advance and implement carbon border adjustments. This policy 
should not be an afterthought of a domestic pricing scheme, but a forward-leaning strategy to 
enable efficient and effective carbon pricing policies. They should also do so to create virtuous 
trade imbalances that mollify domestic political concerns and compel trading partners to 
implement and align their own carbon pricing schemes. Authorized on the basis of protecting 
against the damages of climate change, carbon border adjustments are strategic trade controls 
and valid under WTO general exemptions.

These supply-side and demand-side strategies will require strategic trade management, 
licensing, and customs authorities to make investments in climate and carbon lifecycle 
analysis expertise, assessments of countries’ carbon pricing policies, multilateral sharing of 
best practices (especially with the EU), and assessments of countries’ immediate and long-
term climate risk to deliberately wean them off of fossil fuels. Not necessarily known as the 
most forward-leaning, innovative, or responsive of political institutions, customs and trade 
institutions should start investing right away. 
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The international political roadmap to a sustainable energy economy may begin with a virtuous 
but messy grab for CPS revenue and disparate CPS policies and enforcement regimes, buffeted 
by the whims of domestic politics and the specific circumstances of trading relationships. The 
EU has been the first and biggest such domino to fall. As more countries demonstrate CBA 
revenue, more will seek to do the same or at least implement a CPS to recover that revenue lost 
to their trading partners with a CBA. As more countries implement carbon pricing, the market 
will finally favor investments and innovations in alternative technologies without specific 
subsidies and industrial policy. Eventually, that revenue and leverage of unilateral policies will 
become overwhelmed by the administrative burdens and economic distortions they cause in 
international trade. This pressure to align CPS and CBA policies through multilateral regimes, 
just like those which evolved out of nonproliferation trade controls, will constitute the ultimate 
path to a sustainable global carbon economy. The sooner such a multilateral regime emerges, 
the better.

Institutions like the Wassenaar Arrangement, the World Customs Organization, the World 
Trade Organization, the Organization for Economic Cooperation and Development, and other 
international forums could choose to confront the growing complexity and potential chaos 
of unaligned carbon pricing schemes and border adjustment policies. As these policies are 
aligned, border adjustments become less burdensome, complex, protectionist, and necessary. 
If the world meets its net-zero commitment by 2050, CPS and CBA policies will become 
decreasingly necessary as the market for fossil fuels diminishes. However, like with traditional 
proliferation threats, trade controls on fossil fuels should remain permanent to prevent relapse. 
A new fossil fuel nonproliferation treaty and multilateral control regime is needed to align such 
policies for the long term.

This progress will test the scope of the WTO GATT Article XX general exemption “to protect 
human, animal, or plant life or health” in a time where the WTO framework is under strain. The 
WTO should allow any trade control or border adjustment which seeks to mitigate greenhouse 
gas emissions, even as a tool to incentivize such policies in other countries. The global 
community should not tolerate attempts to evade carbon pricing. Given the urgency and extent 
of the climate crisis, WTO countries should prioritize even modest climate progress over open 
trade. Tolerating countries’ continued externalization of climate costs is neither fair nor secure.
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