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FIndings
1. Carboncostsdiffer widely acrosscountries sectors,andover time

2. Carboncostsdo not significant affect performance ohveragefirm

3. Effect heterogeneity
AEmploymenteductionin Leakagesectors (smalfirms) and capitatintensivefirms

ALeakagesectors showncreasednvestment,
but noincreasen lossesandexit probability



Motivation and contributions

1. Multidimensionality

A Integral carbon costs: shadow prices of fossil energy
A 15 industrial sectors, 32 countries, 262014

A Much higher than explicit carbon prices

A Large variation

2. Externalvalidity

A Internationalmicrodata BvDOrbisHistorical
A ~ 20 minfirm-yearobservations 20062019
A Goodrepresentationof smallandlargefirms
A Focus omationalfirms (unconsolidatedstatements)




Shadow prices of fossil energy

Fossil energtaxes
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(see Van Soest et al., 2008fthammerandHille, 2016)

Value of using the input:

Mix of policies Costs of fossil energy inputs shadow price




FEIV model
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Firmandtime fixed effects

Robustness sectorby-time FE,andno FE

Controls: Size leverage GDP per capita

Robustness assetangibility, andno controls

Errors Wild bootstrapped clustering aboth
Countryand Sector levels



Sales

Effects for average firm

Investment

Only significant
employment reduction
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Outcome variable

Productivity

Longerrun effects are
somewhat larger
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Tradeoff between economy and environment

lllustration for carbon cost increase by USD 50/teO
U Employment2.5%

U Environmental benefits: national industrial G&aissions10% to-20%
A Simulations for France (Marin aiMbna 2021) and NL respectively (Bollen et al., 2020)

Note:
Economic damage can be highly local, due to concentration in clusters and small number of 1
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Effectsare mostclearlyobservedin EUcountries
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Conclusionsaind discussion

1. International evidence integral measureof carboncosts
2. Little evidencefor adverseeconomiceffectsand relocation
3. Effectconcentratedin smallsubgroups(mainly leakagesectors)

C Explanations Adjustment anticipation other performance driversstill relativelylow costs
C Relocationand leakagein the future:

A Considerrelative stringency andintegral perspective

A CGHnodelsinform about potential longterm sectoraleffects

A Analyzepoliciesto mitigate leakage(CBAM, subsidiestandards green productiemand:
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