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Motivation

Direct channel: Asset allocation

�ƒ �,�Q�F�U�H�D�V�L�Q�J���L�Q�Y�H�V�W�P�H�Q�W�V���L�Q���³�J�U�H�H�Q�´���P�X�W�X�D�O���I�X�Q�G�V

�ƒ Increasing (commitments) to the divestment movement (e.g., Portfolio Decarbonization Coalition)

�ƒ Finance theory proves potential impact of divestment

�ƒ But: So far no empirical evidence of the impact

Our main empirical questions

�ƒ Can mutual funds easily decarbonize their portfolios?

�ƒ Did mutual funds actually decarbonize their portfolios?

�ƒ Did mutual fund decarbonization have an impact on

�� stock prices and 

�� carbon emissions?

Direct motivation for the paper
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Data set

Mutual funds

�ƒ ~4,600 actively managed domestic US and European equity funds

�ƒ Portfolio holdings

Stocks

~10,000 US and European companies

�ƒ Stock prices and accounting data 

�ƒ Scope 1+2 carbon emissions

Period

�ƒ 2010 �±2017 

Relevant universes of equity funds and stocks
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Question 1: How easy is it for funds to decarbonize?
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Weighted average carbon intensity (WACI)

�ƒRecommended to use for asset owners and asset managers 

by the TCFD, 2017.

𝑊𝐴𝐶𝐼𝑗,𝑡 =
𝑆𝑐𝑜𝑝𝑒 1 + 2 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠𝑖,𝑡

𝑁𝑒𝑡 𝑠𝑎𝑙𝑒𝑠𝑖,𝑡
𝑥 𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑤𝑒𝑖𝑔ℎ𝑡𝑗,𝑖,𝑡

Main fund-level metric
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Hypothetical decarbonziation potential
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�¾ Selling the dirtiest 5 stocks (4.6% of the portfolio), the WACI could be reduced by 57.8%, on average.
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Question 2: Are funds actually decarbonizing? Does it have an impact?
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Two steps

1) Identify decarbonizing funds.

2) Identify decarbonization sell trades within      

decarbonizing funds.
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Identification of decarbonizing funds
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Relevant metric: active changes in WACI

�ƒQuarterly identification of decarbonizing funds

�¾Decarbonizing funds: the 10% funds with the highest active decrease in the WACI.

WACI change

Active WACI change
�¾�6�K�L�I�W�V���L�Q���K�R�O�G�L�Q�J�V�¶���Z�H�L�J�K�W�V

Passive WACI change
�¾�&�K�D�Q�J�H�V���L�Q���K�R�O�G�L�Q�J�V�¶���F�D�U�E�R�Q���L�Q�W�H�Q�V�L�W�\
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Identification of decarbonization sell trades
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Analysis of changes in portfolio composition

For each sell trade by decarbonizing funds, check if 

1) within TOP 5 dirtiest holdings (CI)

2) stock CI > fund WACI

�¾Both conditions are met: decarbonization sell trade .
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Decarbonization sell pressure (DSP)
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Main stock-level metric

Quarterly DSP = 

Number of shares sold by mutual funds for  

decarbonization 

relative to number of shares traded overall
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Stock samples and event studies

Three stock samples

1) Treatment: Divested stocks with high decarbonization sell pressure (HDSP)

2) Control 1: Stocks with high general sell pressure (financial reasons) (HGSP)

3) Control 2: Stocks with no selling or buy pressure (NSP)

Event studies: Does mutual fund decarbonization have an impact on

a) Stock prices

b) Carbon emissions?
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Event study: Stock returns
C
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�¾ Decarbonization (HDSP stocks) leads to long-term negative abnormal stock prices of divested stocks.
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Event study: Carbon emission changes

Months

No buy/sell pressure (NSP)

High general sell pressure 

(HGSP)

High decarbonization sell 

pressure (HDSP)
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�¾ Decarbonization (HDSP stocks) leads to lower carbon emissions of divested stocks.
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Robustness Checks

�ƒ Different treatment and control groups (divested vs. non-divested within high carbon intensity firms)

�ƒ Panel regressions controlling for firm characteristics, financial performance, CE, CE change, sales growth

�ƒ Firm FE, time FE, industry FE, country FE, time-within-industry FE, time-within-country FE

�ƒ Alternative explanation: Effect of shareholder intervention (shareholder proposals)

�ƒ Financial selling reasons (Index delisting, Earnings surprises)

�ƒ Long-term decarbonization of funds

�ƒ Stocks that have been decarbonized more frequently

�ƒ Risk-adjusted returns 

�ƒ Cross-sectional cuts (Europe vs. USA) and time-series cuts

�ƒ Changes in CI

�ƒ �«

Robustness, selection bias, endogeneity
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Regression: Carbon emissions event study
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�¾ DSP in connection with negative post-event returns negatively and sustainably relates to carbon emissions.
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Robustness Checks

�ƒ Different treatment and control groups (divested vs. non-divested within high carbon intensity firms)

�ƒ Panel regressions controlling for firm characteristics, financial performance, CE, CE change, sales growth

�ƒ Firm FE, time FE, industry FE, country FE, time-within-industry FE, time-within-country FE

�ƒ Alternative explanation: Effect of shareholder intervention (shareholder proposals)

�ƒ Financial selling reasons (Index delisting, Earnings surprises)

�ƒ Long-term decarbonization of funds

�ƒ Stocks that have been decarbonized more frequently

�ƒ Risk-adjusted returns 

�ƒ Cross-sectional cuts (Europe vs. USA) and time-series cuts

�ƒ Changes in CI

�ƒ �«

Robustness, selection bias, endogeneity
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Summary

Main findings

Question 1: How easy is it for mutual funds to decarbonize?

�ƒ Mutual fund hypothetical decarbonization potential is huge and divestment is likely to be 
concentrated.

�� Divesting the dirtiest 6% of the portfolio would reduce the WACI by >50%.

Question 2: Does mutual fund decarbonization have an impact on stock prices and carbon emissions?

�ƒ Lower long -term negative abnormal returns of divested stocks (>5%)

�ƒ Relative decrease of carbon emissions of divested stocks (>8%)

Good news: Investors can have a positive impact on climate mitigation through their decisions
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Stock returns event study 2

Figure 3

12/03/2020 Sustainable Finance Research Seminar, Zürich22
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Carbon emission changes event study 2

Figure 4

12/03/2020 Sustainable Finance Research Seminar, Zürich23

Carbon emissions
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Regression: Stock returns event study

24

�¾ DSP has a strong and sustainable negative effect on abnormal stock returns.
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Additional materials

Feel free to to contact us

Policy Brief (English) : https://wpsf.de/en/publikation/pb-10-2021-equity-portfolio-divestment-leads-

to-lower-co2-emissions/

25

Policy Brief (German) : https://wpsf.de/publikation/pb-10-2021-divestment/

5 min summary in Video (English) : https://youtu.be/dorMMn2BBn4

5 min summary in Video (German) : https://youtu.be/i3r30iRbtI8
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Event study validations: Abnormal returns

26

�¾ HDSP has a statistically strong and negative post-event effect on abnormal returns.
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Event study validations: Carbon emissions
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�¾ HDSP has a statistically strong and negative post-event effect on carbon emissions.
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Backup: Formula I

�ƒ Stock-level carbon intensity

�ƒ Fund-level WACI

�ƒ WACI contribution

12/03/2020 Sustainable Finance Research Seminar, Zürich28
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Backup: Formula II

�ƒ Decarbonization

�ƒ Active decarbonization

�ƒ Passive decarbonization

12/03/2020 Sustainable Finance Research Seminar, Zürich29

𝑊𝐴𝐶𝐼_𝑐ℎ𝑎𝑛𝑔𝑒𝑗,𝑡,𝑡−1 =
𝑊𝐴𝐶𝐼𝑗,𝑡 − 𝑊𝐴𝐶𝐼𝑗,𝑡−1

𝑊𝐴𝐶𝐼𝑗,𝑡−1
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Backup: Formula III

�ƒ Decarbonization sell pressure

�ƒ General sell pressure

12/03/2020 Sustainable Finance Research Seminar, Zürich30
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Source and availability of stock-level carbon intensities

Table 1

12/03/2020 Sustainable Finance Research Seminar, Zürich31
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Stock-level summary statistics

Table 2

12/03/2020 Sustainable Finance Research Seminar, Zürich32
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Coverage of mutual fund holdings with stock-level CI

Table 3

12/03/2020 Sustainable Finance Research Seminar, Zürich33
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Fund-level WACI summary statistic

Table 5

12/03/2020 Sustainable Finance Research Seminar, Zürich35
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Characteristics of different stock samples

Table 6

12/03/2020 Sustainable Finance Research Seminar, Zürich36
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Calendar time panel regressions of cumulative industry-adjusted returns

Table 7

12/03/2020 Sustainable Finance Research Seminar, Zürich37
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Calendar time panel regressions of cumulative CE changes

Table 8

12/03/2020 Sustainable Finance Research Seminar, Zürich38
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Cumulative percentage changes of HDSP, HGSP and NSP stocks

Figure 4: Panel B

12/03/2020 Sustainable Finance Research Seminar, Zürich39

Carbon intensities
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Cumulative percentage changes of HCI-HDSP and HCI-nonHDSP stocks

Figure 5: Panel B

12/03/2020 Sustainable Finance Research Seminar, Zürich40

Carbon intensities
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Literature review

Pastor/ Stambaugh /Taylor, 2020

�ƒ �,�Q�Y�H�V�W�R�U�V�¶���W�D�V�W�H�V���I�R�U���J�U�H�H�Q���K�R�O�G�L�Q�J�V���P�D�N�H���I�L�U�P�V���J�U�H�H�Q�H�U

�ƒ Extension of model by Heinkel/Kraus/Zechner, 2001

Angelis/ Tankov /Zerbib , 2020

�ƒ Green investing spurs companies to reduce GHG emissions by raising cost of capital 

�ƒ �&�R�P�S�D�Q�L�H�V�¶���*�+�*���H�P�L�V�V�L�R�Q�V���G�H�F�U�H�D�V�H���Z�K�H�Q���W�K�H���S�U�R�S�R�U�W�L�R�Q���R�I���J�U�H�H�Q���L�Q�Y�H�V�W�R�U�V���D�Q�G���W�K�H�L�U���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O��
stringency increase

Oehmke /Opp, 2020

�ƒ Investors can have impact by enabling a scale increase for clean production

�ƒ Investors have to relax financing conditions

Theoretical research on green investing

41
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Literature review

Bolton/ Kacperczyk , 2020

�ƒ Institutional investors (including mutual funds) are divesting based on carbon emissions

�ƒ Significant divestment in the US and in Europe

Boermans /Galema, 2019

�ƒ Pensions funds that deviate from market benchmark weights have lower carbon footprints

�ƒ Effect is driven by a reduced exposure to carbon-intensive industries

Dordi /Weber, 2019

�ƒ Divestment announcements lead to long-term negative abnormal returns

�ƒ Divestors can influence share prices of target companies

Divestment-related literature
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