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Motivation

• To limit global warming below 1.5°C,  decarbonization is required but 
first-best global carbon tax is politically hard (Tirole, 2012)
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Motivation

• Public companies: can investor-led coalitions contribute to solving the 
climate crisis (Krueger, Sautner & Starks 2020, Oehmke & Opp 2022)?
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?

This paper: Decarbonization efforts of institutional investors

- Are institutional investors decarbonizing their public equity 
portfolios?

- What is the role of “climate conscious investors”?

- How do investor-led climate initiatives interact with carbon 
emissions pricing schemes?



Results preview

1. Are institutional investors decarbonizing their public equity portfolios?

 → Yes!

2. Do institutions that are part of investor-led climate initiatives (CDP) decarbonize faster? 

 → Yes!

3. How do investor-led initiatives interact with carbon emission pricing schemes?

 → Decarbonization concentrated in those CDP institutions based in countries with carbon emissions pricing schemes

4. How are institutional investors achieving decarbonization?...
a) … re-weighting (tilting) their holdings towards lower emitting firms? [Exit]
b) … pushing for corporate changes through shareholder engagement? [Voice]

 → re-weighting/tilting appears to be the predominant approach!

 → some evidence of corporate changes: longer term, top 100 emitting firms, post 2015 (CA100+)

5. Some evidence institutions reweighting towards firms providing “greener” products.
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Global data on institutional investors equity holdings and firm-level GHG emissions (2005-2019)
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Data

Global sample: 2005-2019

• Factset: institutional equity holdings

• S&P Trucost: firm-level GHG emissions data (CDP, company 
disclosures, model to provide firm GHG emissions data) for 15,000 
publicly-listed firms; > 95% of global market cap (2019)
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Scope 1: GHG emissions from operations owned or controlled by the company. 
Scope 2: indirect GHG emissions from consumption of purchased electricity, heat or 
steam by the company.
Scope 3: other indirect GHG emissions from upstream supply chain and purchased 
materials as well as those inherent in the use of its products and services.

We focus primarily on Scope 1 GHG emissions!



Outline

1. Are institutional investors decarbonizing their public equity portfolios?

2. What is the role of investor-led climate initiatives such as CDP or Climate 
Action 100+ ?

3. How do carbon emission pricing schemes and investor initiatives 
interact?

4. How are institutional investors decarbonizing? 

5. Are institutional investors going beyond portfolio decarbonization? 
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1. Are institutional investors decarbonizing ? 
A first pass using aggregate data
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This occurs despite the fraction of total 
public equities held by institutional investors 
growing from 43% to 53% 

Aggregate GHG emissions apportioned 
to institutional investor public equity 
portfolios are essentially flat at 9% 

Figure 1, Panel A Figure 1, Panel B

Data sources: EDGAR (Emissions Database for Global Atmospheric Research), Factset, and S&P Trucost



1. Are institutional investors decarbonizing ? 
A first pass using aggregate data
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[ NOTE: decarbonization more pronounced for MSCI ACWI stocks ... 33% -> 29% of MSCI ACWI total emissions instead of growing from 33% ->  44% ]

Figure 1, Panel A Figure 1, Panel B

Crude approximation: institutional investors’ portion of aggregate GHG emissions should have grown 
proportionately from 9% to 15% -> CONCLUSION: institutions actively decarbonizing!



Outline

1. Are institutional investors decarbonizing their public equity portfolios?

2. What is the role of investor-led climate initiatives such as CDP or 
Climate Action 100+ ?

3. How do carbon emission pricing schemes and investor initiatives 
interact?

4. How are institutional investors decarbonizing? 

5. Are institutional investors going beyond portfolio decarbonization? 
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2. Climate-conscious institutional investors

• 2005+: CDP initiative  -> DISCLOSURE?
• founded in 2000 as the Carbon Disclosure Project

• Disclosure-focused: firm questionnaire (GHG emissions and targets) sent to 
over 13,000 companies in 2021

• List of investor signatories (623 with $20tn Equity AuM in 2019)

• 2017+: Climate Action 100+ (CA100+) -> ENGAGEMENT?
• Post-2015 Paris Agreement

• Engagement-focused to accelerate the net-zero emissions transition, work 
with the top 100 largest emitters (now top 167)

• List of investor signatories (268 with $5tn Equity AuM in 2019)
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2. Climate-conscious institutional investors (contd.)

Number of Institutional Investors US$ Institutional Investor Equity Holdings
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Calculate two absolute portfolio-level carbon 
emissions measures
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𝑆𝑐𝑜𝑝𝑒 1 𝐹𝑜𝑜𝑡𝑝𝑟𝑖𝑛𝑡𝑖𝑡

= 

𝑗=1

𝑁𝑗𝑡
$ 𝑆ℎ𝑎𝑟𝑒𝑠 𝐻𝑒𝑙𝑑𝑖𝑗𝑡

$ 𝑀𝑎𝑟𝑘𝑒𝑡 𝐶𝑎𝑝𝑗𝑡
∗ 𝑆𝑐𝑜𝑝𝑒 1 𝐺𝐻𝐺 𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠𝑗𝑡

𝑆𝑐𝑜𝑝𝑒 1𝑖𝑡

= 

𝑗=1

𝑁𝑗𝑡
$ 𝑆ℎ𝑎𝑟𝑒𝑠 𝐻𝑒𝑙𝑑𝑖𝑗𝑡

$ 𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑆𝑖𝑧𝑒𝑖𝑡
∗ 𝑆𝑐𝑜𝑝𝑒 1 𝐺𝐻𝐺 𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠𝑗𝑡

Internal measure: Scope 1 GHG emissions of the 
average portfolio firm. How exposed is the investor 
to carbon risk (e.g. regulation of carbon emissions)?

External measure: Total quantity of Scope 1 GHG  
emissions “owned” by the investor. What’s the impact 
of the investor’s equity portfolio on climate change?

[NOTE: we repeat our analysis with relative (carbon intensity) metrics and find similar results]



2. Do climate-conscious investors decarbonize 
their portfolios faster?

• Use log-differenced portfolio measure as dependent variable 

• Estimate panel regressions of the following type

14

∆ 𝑙𝑜𝑔(𝐶𝑎𝑟𝑏𝑜𝑛 𝑚𝑒𝑡𝑟𝑖𝑐)𝑖𝑡+1= 𝑎 + 𝒃 ∗ 𝑪𝑫𝑷𝒊𝒕 + 𝑐 ∗ 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖𝑡 + FEffects + 𝜀𝑖𝑡 ,

where 𝐶𝑎𝑟𝑏𝑜𝑛 𝑚𝑒𝑡𝑟𝑖𝑐 is either institutional investor (i)’s portfolio Scope1 or Scope1 footprint



2. Do climate-conscious 
investors decarbonize their 

portfolios faster?

• Some evidence that CDP 
investors decarbonized faster
• Scope 1 Footprint: 2.7-3pps 

faster
• Scope 1:  1.8pps faster Scope 1 

[ not robust to portfolio 
controls - col (2) ]

• Overall, average 
decarbonization effort by 
does not appear overly strong
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Outline

1. Are institutional investors decarbonizing their public equity portfolios?

2. What is the role of investor-led climate initiatives such as CDP or Climate 
Action 100+ ?

3. How do carbon emission pricing schemes and investor initiatives 
interact?

4. How are institutional investors decarbonizing? 

5. Are institutional investors going beyond portfolio decarbonization? 
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3. Do institutions decarbonize faster if located 
in a country with an emission pricing scheme?
• Perhaps analyzing CDP investors as a whole conceals heterogeneity 

among climate conscious institutions. Interaction between public 
carbon pricing policies and voluntary investor initiatives. To study this, 
we partition investors into those located in a country 

1.  with an active carbon emissions pricing scheme

2.  without a carbon emissions pricing scheme

 -> Investors in countries with emission pricing schemes should 
have stronger incentives to decarbonize (e.g. expectation of 
stricter regulation; reputational concerns)

17



<- EU ETS

<- Japan

<- China 
(national)

Source: World Bank Carbon Pricing Dashboard) / https://carbonpricingdashboard.worldbank.org/map_data 

3. Do institutions decarbonize faster if located 
in a country with an emission pricing scheme?

18

• Consider carbon 
taxes and emission 
trading schemes

• The largest 
regional scheme is 
the EU Emissions 
Trading Scheme 
(ETS) launched in 
2005

• Use data from the World Bank Carbon Pricing Dashboard

https://carbonpricingdashboard.worldbank.org/map_data


3. Do institutions decarbonize faster if located 
in a country with an emission pricing scheme?
• CDP investors based in a country with carbon pricing scheme 

decarbonize at -3% to -4% / year faster (on average)
[2015 Paris Agreement called for -7%.6% / year decarbonization in 2020-2030]

19

Table 4 



Outline

1. Are institutional investors decarbonizing their public equity portfolios?

2. What is the role of investor-led climate initiatives such as CDP or Climate 
Action 100+ ?

3. How do carbon emission pricing schemes and investor initiatives 
interact?

4. How are institutional investors decarbonizing? 

5. Are institutional investors going beyond portfolio decarbonization? 
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4. Portfolio decarbonization can be achieved 
by Re-weighting and Corporate Changes

• Re-weighting (Exit): 

Reduce stakes in the top GHG 
emitters and rebalance/tilting 
towards lower GHG emitters

21

H E L P  “ G R E E N  T H E  P L A N E T ”“ G R E E N  Y O U R  P O R T F O L I O ”

• Corporate Changes (Voice):

Engage with portfolio companies 
to push for corporate changes 
(GHG emissions reductions)

-> impact: shift in investment base/cost of capital? -> impact: incentivize & enable transition?



RE-WEIGHTING:

Δ𝑤𝑒𝑖𝑔ℎ𝑡𝑠 − 𝑜𝑛𝑙𝑦 log 𝑆𝑐𝑜𝑝𝑒 1𝑖𝑡

= log 

𝑗=1

𝑁𝑗𝑡+1
$ 𝑆ℎ𝑎𝑟𝑒𝑠 𝐻𝑒𝑙𝑑𝑖𝑗𝑡+1

$ 𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑆𝑖𝑧𝑒𝑖𝑡+1
∗ 𝑆𝑐𝑜𝑝𝑒 1 𝐺𝐻𝐺 𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠𝑗𝑡

− log 

𝑗=1

𝑁𝑗𝑡
$ 𝑆ℎ𝑎𝑟𝑒𝑠 𝐻𝑒𝑙𝑑𝑖𝑗𝑡

$ 𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑆𝑖𝑧𝑒𝑖𝑡
∗ 𝑆𝑐𝑜𝑝𝑒 1 𝐺𝐻𝐺 𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠𝑗𝑡

CORPORATE CHANGES:

Δ𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 − 𝑜𝑛𝑙𝑦 log 𝑆𝑐𝑜𝑝𝑒 1𝑖𝑡

= log 

𝑗=1

𝑁𝑗𝑡
$ 𝑆ℎ𝑎𝑟𝑒𝑠 𝐻𝑒𝑙𝑑𝑖𝑗𝑡

$ 𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑆𝑖𝑧𝑒𝑖𝑡
∗ 𝑆𝑐𝑜𝑝𝑒 1 𝐺𝐻𝐺 𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠𝑗𝑡+1

−  log 

𝑗=1

𝑁𝑗𝑡
$ 𝑆ℎ𝑎𝑟𝑒𝑠 𝐻𝑒𝑙𝑑𝑖𝑗𝑡

$ 𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑆𝑖𝑧𝑒𝑖𝑡
∗ 𝑆𝑐𝑜𝑝𝑒 1 𝐺𝐻𝐺 𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠𝑗𝑡

T
O

T
A

L
 C

H
A

N
G

E
Δ𝑇𝑜𝑡𝑎𝑙 log 𝑆𝑐𝑜𝑝𝑒 1𝑖𝑡

= log 

𝑗=1

𝑁𝑗𝑡+1
$ 𝑆ℎ𝑎𝑟𝑒𝑠 𝐻𝑒𝑙𝑑𝑖𝑗𝑡+1

$ 𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑆𝑖𝑧𝑒𝑖𝑡+1
∗ 𝑆𝑐𝑜𝑝𝑒 1 𝐺𝐻𝐺 𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠𝑗𝑡+1

−  log 

𝑗=1

𝑁𝑗𝑡
$ 𝑆ℎ𝑎𝑟𝑒𝑠 𝐻𝑒𝑙𝑑𝑖𝑗𝑡

$ 𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑆𝑖𝑧𝑒𝑖𝑡
∗ 𝑆𝑐𝑜𝑝𝑒 1 𝐺𝐻𝐺 𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠𝑗𝑡
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4. Decomposing portfolio emission changes



4. How do climate-conscious investors achieve 
decarbonization?
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• Portfolio Re-
weighting
• across both 

Scope 1 
measures

• Corporate 
Changes
• no evidence

[ NOTE: similar results if use portfolio Sum of Scope 1 + 2 + 3 ]



4. How do climate-conscious investors achieve 
decarbonization? (by emissions scheme)

• Portfolio Re-weighting
• Mainly CDP investors inside an 

emission scheme

24

Table 4 

• Corporate Changes
• CDP investors outside an emissions scheme 

(substitution government / investor action?)



4. Stronger evidence for corporate changes in 
specific settings?

• So far, evidence that investors use mostly re-weighting to decarbonize … 
but are there settings in which stronger evidence for corporate changes?

1. Investors likely to focus engagement with top emitting firms 
➢ Calculate carbon measures on holdings of Top 100 GHG emitters (Table 6)

2. Corporate changes likely to take time to materialize
➢Examine two year instead of year-on-year changes (Table 7)

3. GHG emissions a more pressing issue post Paris
➢Focus on institutions that are part of Climate Action 100+ (Table 8)
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Top 100 emitters

26

• More evidence of “targeted” corporate changes for Top 100 emitters
• Concentrated primarily among CDP investors outside an emissions scheme 

Table 6



2-year changes

• More evidence of Corporate Changes over longer horizons (2 years)
• Decarbonization driven by investors outside an emissions scheme

27

Table 7



Post Paris and 
Climate Action 100+

 Investors?

28

• Total (Panel A)
• Broad based decarbonization for 

CA100+ investors (even if outside an 
emission scheme)

• Portfolio Re-weighting (Panel B)
• Strong evidence of reweighting

• Corporate Changes (Panel C)
• Some evidence for Footprint (CA100+ 

investors headquartered inside an 
emissions scheme country)

• But deteriorating average emissions

Table 8



Outline

1. Are institutional investors decarbonizing their public equity portfolios?

2. What is the role of investor-led climate initiatives such as CDP or Climate 
Action 100+ ?

3. How do carbon emission pricing schemes and investor initiatives 
interact?

4. How are institutional investors decarbonizing? 

5. Are institutional investors going beyond portfolio decarbonization? 
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Measures of Green Business Activities
• Look at forward-looking measures: Do climate-conscious investors go 

beyond emissions and promote solutions and green business activities? 

30

https://patents.darden.virginia.edu/

1. Climate Patents (2005-2012)

Granted patents from UVA Darden GCPD 
(https://patents.darden.virginia.edu/, by Bena, 
Ferreira, Matos and Pires 2017) and OECD mapping 
developed by Hascic and Migotto (2015) and used 
by Cohen et al. (2022), Hege et al. (2022).  

Climate Patent % = ratio of average green patents to 
total patents by firms held by institutional investors 

2. Green Revenues (2017-2019)

FTSE Russell data for 16,000+ stocks. 

Green Revenue %  = percentage of revenues 
classified as “green” using the EU Taxonomy on 
sustainable activities (climate change mitigation and 
adaptation, water, resource use, pollution, and 
agricultural efficiency) as % of total revenues

https://patents.darden.virginia.edu/


Are Climate-Conscious Investors “Greening” 
their Portfolios – Climate Patents?

• Climate Patents 
(Table 9)
• no evidence

31

𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑔𝑟𝑒𝑒𝑛 𝑚𝑒𝑡𝑟𝑖𝑐𝑖𝑡 = 𝑎 + 𝑏 ∗ 𝐶𝐷𝑃𝑖𝑡 + c ∗ 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖𝑡 + FEffects + 𝜀𝑖𝑡



Are Climate-Conscious Investors “Greening” their 
Portfolios – Green Revenues?

• Green revenues (Table 
10)
• Climate conscious 

investors reweight 
towards firms with 
higher green revenues 
(driven by investors 
outside of emissions 
scheme)

32
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Conclusions

1. Institutional investors have been decarbonizing their equity portfolios (2005-2019)

2. “Climate-conscious” (CDP) institutional investors have decarbonized faster, …

3. … in particular, when located in countries with carbon emissions pricing schemes

4. … portfolio re-weighting seems the predominant portfolio decarbonization strategy

… limited evidence of corporate changes in specific contexts: Holdings of top 100 emitting firms, over 
longer time periods, and following the Paris Agreement through the CA100+ initiative

5. No evidence of institutional investor preference in favor of stocks developing climate patents but 
some re-weighting towards companies generating green revenues

• Take-aways:  Institutions mostly “Greening their Portfolios” not necessarily helping “Green the Planet”! 
-> calls into question effectiveness of investor-led climate initiatives to reduce global GHG emissions ?
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Thanks!
matosp@darden.virginia.edu  

mailto:matosp@darden.virginia.edu
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