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Many countries around the world have adopted policies to limit emissions that are harm-
ful to the environment and to human health, but these policies can also have significant
effects on economic activity. When studying a range of different policy instruments, sev-
eral studies have found effects close to zero (Morgenstern et al., 2002; Cole and Elliott,
2007) while others have turned up evidence of substantial negative effects on economic
activity and employment (Greenstone, 2002). Cap-and-trade programs, which today
regulate more than 20% of global greenhouse gas emissions (Kossoy et al., 2013), allow
industry to choose the least costly way of achieving an emissions target. This flexibil-
ity is thought to mitigate the adverse economic effects associated with more traditional
environmental regulations. Some have even suggested that well-designed programs of
this sort could trigger innovation and improvements in efficiency, not only lowering com-
pliance costs for regulated businesses but even leading them to acquire an absolute
advantage over unregulated businesses (Porter, 1991; Porter and Linde, 1995). So do
cap-and-trade programs burden businesses with new costs and cause them to become
less competitive? Do they help shift companies out of a suboptimal state? Or are they
perhaps irrelevant for businesses’ economic performance?

In this paper we study the economic impacts of the world’s largest cap-and-trade
program, the European Union’s Emissions Trading System (EU ETS). The EU ETS
launched in 2005, and now regulates over 12,000 power stations and industrial installa-
tions in 31 countries, accounting for more than 40% of the EU’s greenhouse gas emissions.
The European Commission’s own ez ante assessment predicted that the EU ETS would
have no major effects on employment among regulated companies in the short term, and

that, in the longer term, induced innovation would actually make them more compet-



itive (European Commission, 2001). A few recent papers have indeed found that the
EU ETS has significantly increased innovation activity of regulated companies (Calel
and Dechezleprétre, forthcoming; Martin et al., 2011). As regards the program’s impact
on economic performance, a handful of preliminary ex post assessments now provide
a patchwork of evidence on a few selected countries and economic sectors (Anger and
Oberndorfer, 2008; Commins et al., 2011; Zachmann et al., 2011; Chan et al., 2013; Pet-
rick and Wagner, 2014; Jaraite and Maria, 2014). The most consistent finding across
these studies is the absence of a robust relationship between the EU ETS and either
economic activity or labor market outcomes.

Our objective in this paper is to provide a more complete picture of the EU ETS’s
economic impacts. The EU ETS applies a number of threshold-like inclusion criteria to
determine which installations are large enough to be regulated. This installation-level
discontinuity does not translate straightforwardly to the firms operating these installa-
tions, though. Firms operating the installations just above a threshold can be bigger
than, smaller than, or of similar size to the firms operating installations on the other
side of a threshold. They can be active in the same country and sector of the economy.
In fact, for a suitably constructed set of firms, these installation-level thresholds produce
a treatment assignment mechanism that closely mimics a randomized experiment at the
firm-level.

Starting with a comprehensive data set covering 40 million in all 31 countries now
participating in the EU ETS, including 8,200 companies whose operations account for
99% of of the EU ETS,! we employ matching techniques to reconstitute this firm-level
quasi-experiment. Using the attributable effects framework developed by Rosenbaum
(2001, 2002, 2003) and generalized by Rosenbaum (2007) and Panagopoulos and Bowers
(2012), we are able to estimate the EU ETS’s impact on employment in regulated firms,
on their revenues, profits, and asset holdings, without imposing assumptions about either
treatment effect heterogeneity or interactions between firms. We study the aggregate
effect of the EU ETS, as well as it national, sectoral, and temporal distribution. Finally,
we also exploit the delayed implementation of the EU ETS in 6 countries to identify any
effects the EU ETS may have had on the performance of unregulated firms.

'EU ETS installations operated by non-firm entities like hospital trusts, local councils, ministries of
defense, etc., are not considered in this study.



References

Anger, N. and Oberndorfer, U. (2008). Firm performance and employment in the eu emissions
trading scheme: An empirical assessment for germany. Energy Policy, 36(1):12-22.

Calel, R. and Dechezleprétre, A. (forthcoming). Environmental Policy and Directed Technological

Change: Evidence from the European carbon market. Reveiw of Economics and Statistics.

Chan, H. S. R., Li, S., and Zhang, F. (2013). Firm competitiveness and the European Union
emissions trading scheme. Energy Policy, 63:1056-1064.

Cole, M. A. and Elliott, R. J. (2007). Do Environmental Regulations Cost Jobs? An Industry-
Level Analysis of the UK. The B.E. Journal of Economic Analysis & Policy, 7(1).

Commins, N.; Lyons, S., Schiffbauer, M., and Tol, R. (2011). Climate policy and corporate
behaviour. The Energy Journal, 32(4):51-68.

European Commission (2001). COM(2001) 581 final —2001/0245 (COD), Proposal for a Directive
of the European Parliament and of the Council establishing a scheme for greenhouse gas
emission allowance trading within the Community and amending Council Directive 96/61/EC,

Impact Assessment Form. FUR-Lex.

Greenstone, M. (2002). The Impacts of Environmental Regulations on Industrial Activity: Evi-
dence from the 1970 and 1977 Clean Air Act Amendments and the Census of Manufactures.
Journal of Political Economy, 110(6):1175-1219.

Jaraite, J. and Maria, C. D. (2014). Did the EU ETS Make a Difference? An empirical assessment
using Lithuanian firm-level data. CERE Working Paper, 2014(2).

Kossoy, A., Oppermann, K., Reddy, R. C., Bosi, M., Boukerche, S., Hohne, N., Klein, N., Gilbert,
A., Jung, M., Borkent, B., Lam, L., Réser, F., Braun, N., Hansel, G., and Warnecke, C. (2013).
Mapping Carbon Pricing Initiatives: Developments and Prospects. Technical report, World
Bank and Ecofys, Washington DC.

Martin, R., Muuls, M., and Wagner, U. (2011). Climate change, investment and carbon markets
and prices — evidence from manager interviews. Climate Strategies, Carbon Pricing for Low-

Carbon Investment Project.

Morgenstern, R. D., Pizer, W. A., and Shih, J.-S. (2002). Jobs Versus the Environment:
An Industry-Level Perspective. Journal of Environmental Economics and Management,
43(3):412-436.

Panagopoulos, C. and Bowers, J. (2012). Do Newspaper Ads Raise Voter Turnout? Evidence

from a Randomized Field Experiment. Working Paper.



Petrick, S. and Wagner, U. J. (2014). The Impacts of Cap-and-Trade on Industry: Evidence
from the European Carbon Market and German Manufacturing Plants. Kiel Working Papers,
(1912).

Porter, M. E. (1991). Essay: America’s green strategy. Scientific American, 264(3).

Porter, M. E. and Linde, C. v. d. (1995). Toward a New Conception of the Environment-
Competitiveness Relationship. The Journal of Economic Perspectives, 9(4):97-118.

Rosenbaum, P. R. (2001). Effects attributable to treatment: Inference in experiments and ob-

servational studies with a discrete pivot. Biometrika, 88(1):219-231.

Rosenbaum, P. R. (2002). Attributing effects to treatment in matched observational studies.
Journal of the American Statistical Association, 97(457):183-192.

Rosenbaum, P. R. (2003). Exact confidence intervals for nonconstant effects by inverting the

signed rank test. The American Statistician, 57(2).

Rosenbaum, P. R. (2007). Interference between units in randomized experiments. Journal of the
American Statistical Association, 102(477).

Zachmann, G., Ndoye, A., and Abrell, J. (2011). Assessing the impact of the EU ETS using firm
level data. Bruegel Working Papers.



