


Findings

1. Carbon costsdiffer widely acrosscountries, sectors, andover time

2. Carbon costsdo not significant affect performance of averagefirm

3. Effect heterogeneity
ÅEmploymentreductionin Leakagesectors (small firms) andcapital-intensive firms

ÅLeakagesectors show increasedinvestment, 

but no increasein lossesandexit probability



Motivation and contributions

1.   Multidimensionality

ÅIntegral carbon costs: shadow prices of fossil energy

Å15 industrial sectors, 32 countries, 2000-2014

ÅMuch higher than explicit carbon prices

ÅLarge variation

2.   Externalvalidity

ÅInternational microdata: BvDOrbisHistorical

Å~ 20 mln firm-yearobservations, 2000-2019

ÅGoodrepresentationof small andlarge firms

ÅFocus on nationalfirms (unconsolidatedstatements)



Shadow prices of fossil energy
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FE-IV model

1. Sales revenue

2. Investment:  growth of Tangiblefixedassets

3. Employment:  numberof employees

4. Productivity:  TFP

5. Profitability:  ROA (Net income/Total assets)

6. Firmexit:  binaryvar. (1 after last reportedyear)

Firmandtime fixed effects

Robustness:  sector-by-time FE,  andno FE

Controls: Size, leverage, GDP per capita

Robustness:  asset tangibility,  andno controls

Errors: Wild bootstrapped,  clustering at both
Country andSector levels



Effects for average firm

Only significant 
employment reduction

Longer-run effects are 
somewhat larger



Trade-off between economy and environment

Illustration for carbon cost increase by USD 50/tCO2e

üEmployment -2.5%

üEnvironmental benefits:  national industrial CO2-emissions -10% to -20%  

Å Simulations for France (Marin and Vona, 2021) and NL respectively (Bollen et al., 2020)

Note:

Economic damage can be highly local, due to concentration in clusters and small number of firms



Effectsof +50 USD/tCO2 

Å Employmentreduction in  
leakagesectors (small firms -13%) 
+ capital-intensive firms (-3%)

Å Investment increasesin leakage
sectors (large + capital-intensive 
firms) (+3%)

Å Profit andExit probability
hardlyaffected

Heterogeneity



Effectsare most clearlyobservedin EU countries



Conclusionsanddiscussion

1. International evidence, integral measureof carbon costs

2. Little evidencefor adverse economiceffectsand relocation

3. Effects concentratedin small subgroups(mainly leakagesectors) 

Č Explanations: Adjustment, anticipation, other performance drivers, still relativelylow costs

Č Relocationand leakagein the future:

ÅConsiderrelativestringencyandintegralperspective

ÅCGE modelsinform aboutpotential long-term sectoraleffects

ÅAnalyzepoliciesto mitigate leakage(CBAM, subsidies, standards, green product demandΣ Χύ
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