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Abstract

The war in Ukraine will be not only a turning point for the geopolitical landscape but also for our
understanding of the interaction of trade and climate. This nexus has suffered from disruptive changes that
originated even before the outbreak of Russia's war against Ukraine. As a result, there is currently high
uncertainty about a new normal for restructuring international trade because of the war, the disruptive
supply chains not only for energy, and the emerging technologies that might see hydrogen as the new
internationally traded energy flow. Fundamental challenges emerge for rethinking energy, trade, and the
climate nexus as discovering the crucial role of capital stocks for efficiency and amount of energy flows and
incentivizing investigation and implementation of targeted innovations.
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1. Illustrative digital euro demand scenarios

There are multiple interactions between trade and climate. First, trade should shift production to areas with
comparative advantages in lower emissions, e.g., fruits and vegetables benefit from a warmer climate. Second,
trade can spread goods and services that support the transition to low-emissions economic structures, e.g., wind
turbines and photovoltaic panels for generating electricity. Finally, trade channels can be lifesaving when coping
with extreme weather events.

Trade and climate policies need to be checked for their impact on emissions since production should also look for
the most carbon-efficient location. An ambitious climate policy, e.g., can create incentives for relocating emission-
intensive products to countries without such a carbon regime.

Emerging issues in this trade and climate nexus are identifying carbon mitigation actions that increase
competitiveness, stimulating and enabling the corresponding investments, and providing measures for
safeguarding against adverse effects from non-cooperative actions.

The war in Ukraine will not only be a turning point for the geopolitical landscape (Heusgen 2022) but also for our
understanding of the interaction of trade and climate. This nexus has suffered from disruptive changes that
originated even before the outbreak of Russia's war against Ukraine. As a result, there is currently high
uncertainty about a new normal for restructuring international trade because of the war, the disruptive supply
chains not only for energy, and the emerging technologies that might see hydrogen as the new internationally
traded energy flow.

By elaborating on these issues, the following section provides essential evidence on the trade-climate nexus,
followed by the role trade might have in reviving the failed climate policies. Finally, the geopolitics of energy and
the disruption by Russia's war are investigated, together with attempts to fix the disrupted nexus between trade
and climate.

2. Essential evidence of the trade-climate nexus

Almost one quarter of global greenhouse gas emissions result from international trade flows. Trade, in turn, is the
result of decisions related to the consumption and production of goods and services regarding their amounts and
locations.

2.1 The many links between climate change and trade

A comprehensive view of the trade-climate nexus is presented by the World Bank and authored by Brenton and
Chemutai (2021). These are some findings in their report.

Climate change requires adapting to rising temperatures and more extreme weather events. About 70 percent of
global emissions in 2019 originate from China, the United States, the European Union, India, Japan, and the
Russian Federation. However, the poorest countries are already facing the most adverse effects of climate change.
Figure 1 provides a visualization of the many links between climate change and trade. Trade and climate policies
are highly relevant for production, consumption, and the resulting trade flows.
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Figure 1: Links between climate change and trade
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Brenton and Chemutai (2021) present modeling analyses on how post COVID-19 scenarios could change trade
patterns. A deglobalization scenario would put import tariffs on most commodities, thus increasing the
competitiveness of domestic products and making supply chains more dependent on them. A free trade
scenario would eliminate import tariffs on all commodities except agricultural products. A green trade scenario
puts import tariffs on products from carbon-intensive commodities and sets import tariff rates on products from
high-tech industries to zero. For all countries, a green-trade strategy in renewable energies such as wind and
solar would significantly reduce emissions compared to a no-COVID-19 situation.

2.2 Linkages between trade and climate policies

Linkages between trade and climate policies are investigated by Laurens, Brandi, and Morin (2022) by examining
commitments made in preferential trade agreements (PTAs) and Nationally Determined Contributions (NDCs)
under the Paris Agreement. Key findings are a substantial untapped potential for simultaneously promoting trade
and tackling the climate crisis across borders in future NDCs and PTAs. Countries, therefore, should make better
use of climate provisions in their PTAs, e.g., to encourage their trade partners to commit to binding climate
objectives and foster exchanges of climate-friendly goods and services.

Evidence about the role of trade agreements on climate is collected by Balogh and Mizik (2021). They could
support climate targets by removing tariffs, harmonizing standards on environmental goods, and eliminating
distorting subsidies on fossil fuels. However, this literature review underlines that the effectiveness of the trade
agreements and WTO negotiations on emission reduction is weak.
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3. Trade in the context of reviving the failed climate policy

Despite the climate agreement of the last three decades - the UN Framework Convention on Climate Change
(UNFCCC) of 1992, the Kyoto Protocol of 1997, the Copenhagen accord of 2009, and the Paris Climate Accord of
2015- global greenhouse gas emissions are still on a rising path except for a slight decline caused by the Covid-19
impact.

3.1 Why climate policy has failed

Working Group III of the Intergovernmental Panel on Climate Change (IPCC) published a sobering global
assessment of climate change given mitigation progress and pledges (IPCC 2022). The phase-out of fossil fuels as
soon as possible is among the key messages and underpinned by the warning that global average temperatures
could rise by more than 4°C by the end of the century if no action is taken. Only radical mitigation policies could
prevent the world from reaching the 1.5°C temperature target of the Paris Agreement within the next two
decades.

William Nordhaus (2021) diagnosed in his keynote address delivered to G-20 foreign ministers and central bank
governors the failures of climate policy: a price of carbon dioxide across the world that is essentially zero;
inadequate investment in low-carbon technologies; the syndrome of free-riding countries. Nordhaus concludes
that even if all countries meet their Paris pledges, this will not be sufficient for meeting a two-degree climate
target.

3.2 Trade policies and taxation for more effective climate policies

So far, climate policies mainly reflect the design of the United Nations Framework Convention on Climate Change
which essentially focuses on measuring and controlling emissions. According to Nordhaus, therefore, successful
strategies must rest on three pillars: universal carbon pricing, robust government support for low-carbon
technologies, and a new architecture for international climate agreements.

Green (2021) suggests going one step further by directly addressing economic activity issues at their source and
bringing the climate agenda to international bodies such as the World Trade Organization (WTO) and the G-20.
Proposed is a shift from the current multilateral process to trade, taxation, and finance issues.

A reform of WTO trade regulations could accelerate the deployment of low-carbon technologies and stimulate
domestic economic activity. Domestic energy programs, e.g., that require the use of local components, currently
violate WTO trade rules. Another issue is carbon border tariffs as the Carbon Border Adjustment Mechanism
(CBAM) suggested by the European Commission (2021) and agreed upon by the European Council (2022). The
design of this new policy instrument reflects the intention to create a level playing field in international trade.
Countries with a carbon pricing mechanism like the EU Emissions Trading Scheme (EU ETS) put a levy on
imports on countries without an equivalent carbon price. The design of the EU CBAM can be considered a step
towards the concept of a climate club as propagated by Nordhaus. However, implementing this mechanism,
which is supposed to be a central element in the EU ETS's upcoming reform, will face significant hurdles. There
are still the remaining issues of WTO compatibility, and in addition, considerable efforts will be needed to make
the administrative implementation operational (Reed Smith LLP 2021).

International taxation issues are entering the discussion of a more effective climate policy. Current practices of
multinational corporations to shift their tax obligations to tax heavens have massive implications on climate
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change. Avoiding taxes in countries where they operate provides disincentives for abating emissions. It deprives
public budgets of revenues that could stimulate transformations to low-carbon structures. Cobham and Jansky
(2018) estimate global revenue losses of around US$500 billion annually, which is five times what developing
economies were promised as financial support for their climate actions.

4. Geopolitics of energy and the disruption by Russia's war in Ukraine

The Russia-Ukraine conflict has the potential of a tectonic destabilization with global dimensions. Beyond the
immediate damages of the war in Ukraine that will require a recovery program in the range of one trillion US$,
there will be collateral damages that are felt all over the world. The immediate reaction will be government
policies that attempt to curb the inflation spikes by reducing the transition financing to low-emission structures.
However, the International Energy Agency has produced several reports to discourage these counterproductive
policy reactions.

4.1 The collapse of hyper-globalization destabilized also trade in energy

Since the global financial crisis of 2007-2008, we have been witnessing the fading of hyper-globalization. Dani
Rodrik (2022) provides several explanations that root in inherent contradictions: the liberal principles of the
world trading system versus the interventionist policies of economies such as China; the growing inequalities in
the distribution of income; the seeming inability of public policy to intervene; the geopolitical rivalry between
China and the United States. Nevertheless, significant efforts are made to cope with the new challenges.

4.2 IEA Net Zero Emissions 2050 pathway

A landmark was the publication Net Zero by 2050 - by the International Energy Agency (2021). This report is a
comprehensive analysis of the global energy system that considers all currently relevant targets: net-zero CO2
emissions by 2050, energy-related United Nations Sustainable Development Goals (SDGs), and limiting the global
temperature rise to 1.5°C without a temperature overshoot with a 50% probability.

Some somewhat surprising conclusions concerning international trade are drawn in this IEA net-zero 2050
pathway. Large volumes of hydrogen are exported from the Middle East, Central and South America, and
Australia and demanded in Asia and Europe. Beyond those already under development, no new gas fields and
liquefied natural gas (LNG) liquefaction facilities are needed. Only about 35% of the current volume of natural gas
will be required by 2050 and used in carbon capture utilization and storage (CCUS) facilities.

4.3 Disruptive impacts of the Russian War against Ukraine

Russia belongs to the top three crude oil producers, Saudi Arabia and the United States, and is the world's second-
largest natural gas producer. Russia's oil and natural gas revenues contributed 45% to the federal budget in
2021. The European Union is heavily dependent on Russian gas. In 2021 around 45% of the EU gas imports and
40% of its gas consumption originate from Russia. The International Energy Agency (IEA) (2022b) published
a 10-Point Plan to Reduce the European Union's Reliance on Russian Natural Gas. Recommended strategies
include switching to other suppliers, promoting carbon-free energy sources, and accelerating efforts to provide
consumers, businesses, and industry with incentives for more efficient energy use. The IEA also published
a 10-Point Plan to Cut Oil Use (2022a). The recommended actions can reduce oil demand with immediate
impact and can help pave the way to putting oil demand onto a more sustainable path in the longer term.
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Trade and Climate - The Disrupted Nexus

Figure 2: Key milestones in the pathway to net-zero emissions
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5. Fixing the disrupted nexus between trade and climate

Europe faces a full-fledged energy crisis with staggering prices for electricity, gas, and oil products. Russia's war
triggers efforts for decoupling from Russian imports that were unimaginable a few months ago. Evidence is
mounting that just emphasizing that clean energy resources will help lower the tensions over energy resources
will not be sufficient to handle the tectonic disruptions. Ultimately, a need to deepen our understanding of energy
systems arises with substantial implications for the trade and climate nexus. Two fundamental changes emerge
for rethinking energy, trade, and the climate nexus

The first step in this endeavor is opening the black box of energy systems and discovering the entire value chain
that ranges from the thermal, mechanical, and specific electric energy services via application, distribution,
transformation, and storage components to primary energy. Most important is discovering that the
corresponding capital stock determines efficiency and amount of energy flows (Képpl and Schleicher 2018).

The second step calls for investigating and implementing targeted innovations. There are credible visions of how
our building stocks can become energy self-sufficient in almost all parts of the world. We realize that mobility is a
consequence of organizing living, work, and other relevant activities for our well-being. However, we still lack
similar visions for hard-to-abate industries such as steel, cement, and basic chemicals. However, there are
emerging concepts that these industries could become the center of a circular economy that even recycles carbon.
The third step brings to our attention the potential of new conflicts about reliability, affordability, and the
security of energy supplies. Trade conflicts about hydrogen might replace the old geopolitics of oil and gas.

These steps require an even more courageous shift from the current conceptual framework shaping energy and
climate policies. Nevertheless, the literature fathoms the new normal by targeted innovations and radical
transformations such as Aghion, Antonin, and Bunel (2021)and Mazzucato (2021).
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