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A CHANGiNG CLiMATE: ANTHROPOGENiC CLiMATE CHANGE

Source: IPCC (2021) Climate Change 2021 – The Physical Science Basis (SPM)



A CHANGiNG CLiMATE: ON THE BRiNK?

Source: IPCC (2021).



A CHANGiNG CLiMATE AND A CLiMATE OF CHANGE

Implications for policy‑making:

▷ Business as usual is no longer a viable alternative.

▷ Emissions must be curbed, climate policy is inevitable!

Theory says that ‘pricing in the externalities’:

▷ Leads to fewer/more costly inputs and output falls in short run.

▷ Investment is lower, productivity growth slows down.

However...

▷ Productivity and development are closely linked.

▷ Climate policy must be compatible with (green) growth.



A CLiMATE OF CHANGE: CLiMATE POLiCY FOR GREEN GROWTH?

If ‘output’ is given by

Y = Ω F (K, hL, E,N, ...)

need to complement carbon ‘pricing’ with measures to support:

▷ Technological change – invention, innovation and diffusion

▷ Structural change – infrastructure, supply chains

▷ Skills for green transition – health and (life‑long) education

▷ Investment in nature – conservation, nature‑based solutions



LESSONS FROM EXiSTiNG POLiCY: THE EU ETS

The EU ETS was the first major cap‑and‑trade system in the world

▷ 11,000+ installations across 31 (EU27+4) countries,∼45% of
EU GHG emissions.

▷ Four ‘phases’: 2005‑2007, 2008‑2012, 2013‑2020, 2021‑2030.
▷ Several changes in structure and coverage over the years,

overall prices remained low until recently.
▷ Concerns on costs, profitability, and productivity.
▷ Allocation: push back from business focussed on ‘exposure to

competition’ argument.



FiFTEEN YEARS iN FiVE MiNUTES...

▷ Did the EU ETSmake a difference to emissions?
Lithuania (2005‑2007)

▷ Is participation in the EU ETS really so costly?
Ireland (2005‑2007)

▷ Are profits lower for ETS firms?
Lithuania (2005‑2010), Germany (2005‑2014)

▷ How high are abatement costs?
Germany (2005‑2014)

▷ Do ETS firms need protection vis‑à‑vis ‘unfair’ competition?
Germany (2005‑2014)

▷ Did the ETS lead to technical change? Innovation, efficiency and
productivity
EU (2005‑2007), Germany (2005‑2014) TFP and Efficiency



LESSONS LEARNED

▷ The transition to (net) zero is both urgent and complex, the macro
aspects are understood, devil in the details.

▷ Understanding how policy instruments work in practice is key to
informed and transparent policy debate.

▷ Firm‑level data allowed us to show that:

▷ Significant heterogeneity exists across and within industries
▷ Initially, the EU ETS was not stringent enough to reduce emissions.
▷ Participation in the EU ETS seems to be linked to increases in

efficiency, productivity.
▷ Profits did not fall, they may have increased.
▷ Energy costs pass‑through incomplete, but firms received 80% of

allowances for free and passed on 40% to consumers⇒Windfall
profits!



REFERENCES

▷ P. Bayer and M Aklin (2020) “The EU ETS reduced CO2 emissions despite low prices”,
PNAS 117(16) 8804‑8812.

▷ A. Dieppe, ed. (2021) Global Productivity: Trends, Drivers, and Policies. Washington, DC:
World Bank.

▷ C. Di Maria, M. Zarkovic, and B. Hintermann (2020) “Are emissions trading schemes
cost effective?”, Working papers 2020/13, Faculty of Business and Economics ‑
University of Basel.

▷ C. Di Maria, M. Zarkovic, and B. Hintermann (2021) “Environmental Innovation in
German Manufacturing under the EU ETS”, mimeo.

▷ B. Hintermann, M. Zarkovic, C. Di Maria, and U. Wagner (2020) “The effect of climate
policy on productivity and cost pass‑through in the Germanmanufacturing sector”,
Working papers 2020/12, Faculty of Business and Economics ‑ University of Basel.

▷ J. Jaraite, F. Convery and C. Di Maria (2010) “Transaction costs for firms in the EU ETS:
lessons from Ireland”, Climate Policy, 10: 190‑215.

▷ J. Jaraite and C. Di Maria (2012) “Efficiency, productivity and environmental policy: A
case study of power generation in the EU”, Energy Economics 34: 1557‑1568.

▷ J. Jaraite and C. Di Maria (2016) “Did the EU ETSmake a difference? An Empirical
Assessment Using Lithuanian Firm‑Level Data”, The Energy Journal 37(1): 1‑23.



GLOBAL ECOLOGiCAL FOOTPRiNT

Source: data.footprintnetwork.org

disasters back



DiSASTERS

Source: A. Dieppe (ed.) (2021) ‘Global Productivity: Trends, Drivers, and Policies’

impacts back



NATURAL DiSASTERS AND PRODUCTiViTY

Source: A. Dieppe (ed.) (2021) ‘Global Productivity: Trends, Drivers, and Policies’

back



ANNUAL CHANGE iN THE POVERTY RATE – EMDES BY PRODUCTiViTY
GROWTH

Source: A. Dieppe (ed.) (2021) ‘Global Productivity: Trends, Drivers, and Policies’
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EU: PATH TO (NET‑)ZERO BY 2050

Source: European Commission (2019) Going Climate‑Neutral by 2050
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ALLOWANCE PRiCES 2005‑2013

Source: Di Maria, Zarkovic and Hintermann (2020)
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EFFECTS OF THE EU ETS ON LiTHUANiAN FiRMS (2005‑2010)

Source: Jaraite and Di Maria (2016)
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EFFECTS OF THE EU ETS ON CO2 EMSSiONS (2005‑2017)

Source: Bayer and Aklin (2020)
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TRANSACTiON COSTS iN THE EU ETS

Source: Jaraite, Convery and Di Maria (2010)
back



EFFECTS OF THE EU ETS ON GERMAN FiRMS’ PROFiTS (2005‑2014)

Source: Hintermann, Zarkovic, Di Maria, Wagner (2020)
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CARBON ABATEMENT COSTS iN GERMAN MANUFACTURiNG (2005‑2014)

Source: Di Maria, Zarkovic and Hintermann (2020)
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EFFECTS OF THE EU ETS ON GERMAN FiRMS’ TFP (2005‑2014)

Source: Hintermann, Zarkovic, Di Maria, Wagner (2020)
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COST PASS‑THROUGH AMONG GERMAN FiRMS’ (2005‑2014)

(1) (2) (3) (4) (5) (6)

λfjt 0.450*** 0.338*** 0.422*** 0.332*** 0.533*** 0.400***
(0.048) (0.071) (0.043) (0.070) (0.037) (0.057)

λfjt× ETSft ‑0.005 0.000
(0.003) (0.002)

λfjt× EXPft 0.003 0.003
(0.001) (0.001)

N 400,835 278,857 400,835 278,857 342,953 227,453

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Instruments are energy prices by
themselves (odd columns) or multiplied by shares (even columns). Standard
errors (in parentheses) are clustered on the firm level.

Source: Hintermann, Zarkovic, Di Maria, Wagner (2020)
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EFFiCiENCY iN POWER GENERATiON

Source: Jaraite and Di Maria (2012)
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ENHANCED HYPERBOLiC DiSTANCE FUNCTiON

Source: Di Maria, Zarkovic and Hintermann (2021)
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EFFECTS OF THE EU ETS ON GERMAN FiRMS’ EFFiCiENCY (2005‑2014)

Source: Di Maria, Zarkovic and Hintermann (2021)
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