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Motivation – Increasing CO2 emissions
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This paper - overview

What

We investigate profit shifting within multinational enterprises via intra-group 
carbon allowance trading and assesses its association with firms’ green investment.

Why

• The market for allowances creates new financial instruments and cross-border 
transactions, which can inadvertently open channels for profit shifting.

• Unintended consequences of the cap-and-trade system
– The EU ETS was designed to reduce carbon emissions efficiently by putting a price on carbon 

and creating market incentives for cleaner production.

How

• Detailed transaction-level data from EUTL

• We link transaction data to groups via LLM-assisted group affiliation check
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Summary of main findings

• We find evidence of tax avoidance with carbon allowances
– More than 1/3 of firms implements internal, cross-border trading hubs
– Hubs are located in low-tax countries, e.g., Switzerland, Jersey or Singapore 
– Hubs have substantially lower effective tax rate 
– Many hubs in “opaque” locations → we can see their profits / activity 

• Some evidence on the consequences of this tax avoidance:
– Lower abatement investments
– Early indication of more emissions

➢ One implication is that tax avoidance may undermine policy efforts to reduce 
carbon emissions via cap-and-trade systems
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Contribution
• To the Cap-and-Trade Literature:

– Issues of the ETS: earnings management-induced trading of carbon allowances (N’Gatta 
et al., 2025) as well as “carbon leakage” (see, e.g., Naegele and Zaklan, 2019; Borghesi et 
al., 2020; Dechezlepretre et al., 2022; Colmer et al., 2025).

– We uncover a new unintended consequence: tax-motivated intra-group trading of carbon 
allowances, thereby firms can generate substantial tax savings.

– Demonstrate that such tax-driven transactions weaken environmental incentives, 
reducing firms’ investments in abatement technologies.

• To the Tax Avoidance Literature (e.g., Hanlon and Heitzman, 2010; Wilde and Wilson, 2018):
– 1) Provide the first comprehensive evidence on how firms use internal cross-border 

carbon allowance trading as a tax avoidance mechanism.
• Highlight a novel channel of profit shifting linked to environmental markets, extending prior work 

on multinational tax strategies. (e.g., Clausing, 2003; Grubert, 2003; Dischinger and Riedel, 2011; De 
Simone et al., 2014; De Simone and Sansing, 2019

– 2) Move beyond determinants to document real consequences of tax avoidance (e.g., the 
calls in Wilde and Wilson (2018) and Jacob (2022)).
• We show that greater tax avoidance is associated with lower green investments.
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Cap-and-Trade System

• Cap: The EU sets a total cap on the amount of certain GHGs that can be emitted by 
all covered installations.

• Allowance: Within this cap, companies receive or buy emission allowances (EUAs). 
Each allowance permits the holder to emit one tonne of CO₂-equivalent.

• Trading: Companies can trade allowances — buying more if they expect higher 
emissions, or selling surplus ones if they reduce emissions more than required.

• Compliance: At the end of each year, companies must surrender enough allowances 
to cover their verified emissions. Those that fail to comply face heavy fines.

• Several issues with EU ETS: carbon leakage (e.g., Kanzig et al. 2025) and real 
earnings management (N’Gatta, Ormazabal, Raney 2025)
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Cap-and-Trade System – Overview
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Cap-and-Trade System – Carbon Prices
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Our Agenda

• Uncover the mechanism how firms avoid taxes via carbon 
allowance transactions

• Evaluate the aggregate size and consequences of profit 
shifting via internal carbon trading
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Empirical Strategy

• Our paper is of a descriptive nature

• Data source: EUTL (all carbon allowance transactions)

• Hub definition: No free allocation or verified surrender

• Hub type: International (>50% cross-border volume); Local otherwise

• Key challenge: Identification of ownership links via Orbis + LLM (to detect 
missing group relationships)
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Key item of our approach: Matching EUTL with 
ownership information

• The key problem: linking the names of sellers and buyers in the EUTL to the 
respective group (or MNE)

• Usual solution: Orbis ownership (and match via names)

• However, more than a third of the buyer-seller pairs cannot be identified in Orbis (and 
there might be errors on top of that)

• Hence, we adopt a three-step approach:

1. Heuristic Screening via Large Language Models (ChatGPT & Deepseek)

2. Evidence-Based Verification (to reduce “hallucinations”)

3. Manual Verification of
I. cases where a single entity appears with multiple global ultimate owners

II. cases where GPT and DeepSeek produce conflicting classifications

III. 10% random sample of the remaining observations.
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Number of Hubs / Operators
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Number of Hubs over Time
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Location of Hubs & Operators
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Traded and Surrendered Allowances by Location
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Empirical Evidence - Effective tax rate in Hubs

Key point: International hubs have roughly 7 percentage points lower ETRs than affiliated operating entities. 19



A second classification of hubs
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Empirical Evidence - Effective tax rate in Hubs

Key point: Balance hubs show the strongest ETR discount, consistent with tax-motivated round-trip trading. 21



Empirical Evidence - Effective tax rate in Hubs

Key point: International balance hubs have the largest ETR gap, reaching about 12-15 percentage points. 22



The hidden hubs: We can observe their trading

Key point: Opaque hubs sit in lower-tax countries and route about twice the carbon profit of transparent hubs. 23



Flow of Carbon Allowances Among Operators

Key point: Operator-to-operator flows help separate compliance-driven allowance needs from tax-induced flows. 24



Aggregate Size of tax induced trading
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Group-level tests - Effective tax rates

Key point: More shifted profit today predicts lower cash ETRs over the next three years. 26



Group level findings - Abatement investment (or green investment)

Key point: Higher profit shifting is followed by lower decarbonization investment. 27



Group level findings - Carbon allowance surrenders in the EU

Key point: Profit shifting is positively associated with future verified emissions, though this evidence is less precise. 28



Summary
• We examine how MNEs use internal carbon allowance 

trading to shift profits from high-tax to low-tax jurisdictions.

• Findings:

– 35% of the MNEs operate internal trading hubs.
• Many of these hubs are located in low-tax countries such as Switzerland.

– These trading hubs play a significant role in facilitating tax 
avoidance.
• Some hubs more than the others: international hubs, balance hubs, & opaque 

hubs.

– The tax-induced intra-group cross-border transactions undermine 
the environmental incentives built into the cap-and-trade system.
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Takeaways

• Takeaways for researchers

– Multinational firms exploit the EU ETS for tax avoidance through intra-
group cross-border trading, reducing incentives to invest in abatement 
technologies.

• Policy implication

– Aligning the tax treatment of carbon allowances with the objectives of 
cap-and-trade systems is essential to prevent fiscal arbitrage from 
undermining both tax revenues and the effectiveness of climate policy.
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Thank you!



Backup - Determinants of Hub Usage

Key point: Hub use is more common among larger groups and less profitable groups. 32
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