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Climate Change Concerns and Stock Returns

• The sustainable investing model of  Pastor, Stambaugh, and 
Taylor (2020) predicts that: 

1. Brown firms' stocks outperform green firms' stocks in the 
long run.

2. Green firms’ stocks outperform brown ones when climate 
change concerns strengthen unexpectedly due to:

1. Change in green (brown) firms’ expected cash-flows.

2. Change in investors' tastes regarding sustainable 
investments. 
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Our Contributions

• We empirically test the predictions by Pastor, Stambaugh, and Taylor 
(2020) and show that:

1. The stock returns of green firms outperform brown ones when 
climate change concerns increases unexpectedly.

2. The stock returns of brown firms outperform green ones in the 
absence of unexpected increase in climate change concerns 
(long-run).

3. The relationship between climate change concerns and the 
stock market can be linked to the cash-flow channel and the 
taste channel.

• We propose Media-derived Climate Change Concerns indices to 
proxy for the latent unexpected increases in climate change concerns.
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• We propose to derive the unexpected increase in climate 
change concerns from news media data:

1. News sources publish unexpected information: News!

2. The media covers a broad range of climate change 
topics which can affect concerns.

3. There is a relationship between the level of news 
coverage and news content on a subject and the 
population's perception about that subject.

4. We can detect concerns-generating news articles about 
climate change using textual analysis.

Using News as a Proxy



News Sources

• News articles from very high circulation US newspapers (above 500k 
daily).

• Climate change articles identified using the news aggregators (Factiva, 
ProQuest and LexisNexis) topics classification scheme. 

• News data from January 2003 to June 2018. 



News Article-level Concerns Score

• Definition of concerns:

“The perception of risk and the related negative consequences associated 
with that risk.”

• For news article 𝑛𝑛 published at day 𝑡𝑡 by source 𝑠𝑠, the article concerns 
score is :

• 𝑅𝑅𝑊𝑊𝑛𝑛,𝑡𝑡,𝑠𝑠 : Number of risk-related words
• 𝑃𝑃𝑊𝑊𝑛𝑛,𝑡𝑡,𝑠𝑠 : Number of positive words
• 𝑁𝑁𝑊𝑊𝑛𝑛,𝑡𝑡,𝑠𝑠 : Number of negative words
• 𝑁𝑁𝑛𝑛,𝑡𝑡,𝑠𝑠 : Number of words

𝑐𝑐𝑐𝑐𝑛𝑛𝑐𝑐𝑐𝑐𝑐𝑐𝑛𝑛𝑠𝑠𝑛𝑛,𝑡𝑡,𝑠𝑠 = 100 ∗ 𝑅𝑅𝑊𝑊𝑛𝑛,𝑡𝑡,𝑠𝑠
𝑁𝑁𝑛𝑛,𝑡𝑡,𝑠𝑠

∗ 𝑁𝑁𝑊𝑊𝑛𝑛,𝑡𝑡,𝑠𝑠−𝑃𝑃𝑊𝑊𝑛𝑛,𝑡𝑡,𝑠𝑠
𝑁𝑁𝑊𝑊𝑛𝑛,𝑡𝑡,𝑠𝑠+𝑃𝑃𝑊𝑊𝑛𝑛,𝑡𝑡,𝑠𝑠

+ 1 /2

Risk level Level of negativity



Example of Concern Scoring

Republicans and Democrats in congress acted responsibly in passing a billion-aid bill for
victims of hurricane Sandy. Having utilities charge a few more pennies a month on
electric bills for improvements to power plants that would curb manmade global
warming is more prudent than having congress write big checks after each disaster
pollution controls. Concern about climate change isn’t treehugging. The military sees it
as a threat to national security. Insurance firms track it to adjust policy rates. The dollars
that congress is allocating for disaster argue for a more proactive approach. Lawmakers
of both parties need to get serious finally about this environmental threat.

𝑅𝑅𝑊𝑊 = 6
𝑁𝑁𝑊𝑊 = 4
𝑃𝑃𝑊𝑊 = 3 𝐶𝐶𝑐𝑐𝑛𝑛𝑐𝑐𝑐𝑐𝑐𝑐𝑛𝑛 = 100 ∗ 6

105
∗

4−3

7
+1

2
= 3.2

𝑁𝑁 = 105
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S&P 500 Stock Universe and Greenhouse Gas Emission

• We define green (brown) firms as:

“Firms that create economic value while (not) minimizing 
damages to the environment and particularly damages that 

contribute to climate change.”

• As such we use GHG intensity to measure the greenness of a 
firm (yearly GHG CO2 equivalent emission divided by yearly 
revenue).

• We focus on S&P 500 firms.

• About 50%-60% of firms’ GHG coverage from 2009 to 2017. 
Non-sufficient coverage prior to that.



Portfolio: Based on GHG Emission Level

• Three portfolios: Green, Brown, Green minus Brown.

• We define:

• Green firms: below 25th percentile of the GHG intensity.
• Brown firms: above 75th percentile of the GHG intensity.

• Build portfolios every day; equally weighted.

• Frequency of analysis: daily returns.

• Time-window : January 2010 to June 2018



Multivariate Factor Analysis

When p = Green - Brown, 
• 𝜷𝜷𝒑𝒑𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴 > 𝟎𝟎

When p = Green, 
• 𝜷𝜷𝒑𝒑𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴 > 𝟎𝟎

When p = Brown, 
• 𝜷𝜷𝒑𝒑𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴 < 𝟎𝟎



Multivariate Factor Analysis

When p = Green - Brown, 
• 𝜷𝜷𝒑𝒑𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴 > 𝟎𝟎

When p = Green, 
• 𝜷𝜷𝒑𝒑𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴 > 𝟎𝟎

When p = Brown, 
• 𝜷𝜷𝒑𝒑𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴 < 𝟎𝟎



Multivariate Factor Analysis

When p = Green - Brown, 
• 𝜷𝜷𝒑𝒑𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴 > 𝟎𝟎

When p = Green, 
• 𝜷𝜷𝒑𝒑𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴 > 𝟎𝟎

When p = Brown, 
• 𝜷𝜷𝒑𝒑𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴 < 𝟎𝟎



Multivariate Factor Analysis

When p = Green - Brown, 
• 𝜷𝜷𝒑𝒑𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴 > 𝟎𝟎

When p = Green, 
• 𝜷𝜷𝒑𝒑𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴 > 𝟎𝟎

When p = Brown, 
• 𝜷𝜷𝒑𝒑𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴 < 𝟎𝟎



• GMB portfolio (hedged 
against the other factors) 
expected returns are positive 
above a MCCC level of 0.55.
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• Lower intensity firms outperform higher intensity firms 
in the long run:

• The higher the increase in climate change concerns, the 
the lower the return of high intensity firms is compared to 
to low intensity firms.

• Above some level of MCCC, for two equivalent firms except 
in GHG intensity, the stock returns of the lower intensity one
performs better then the higher intensity one:

Climate Change Concerns in the Cross-Section of Stock Returns

𝛾𝛾𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 < 0

𝛾𝛾𝐺𝐺𝐺𝐺𝐺𝐺 > 0

−
𝛾𝛾𝐺𝐺𝐺𝐺𝐺𝐺

𝛾𝛾𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀
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𝛾𝛾𝐺𝐺𝐺𝐺𝐺𝐺 > 0

Climate Change Concerns in the Cross-Section of Stock Returns

𝛾𝛾𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 < 0

− 𝛾𝛾𝐺𝐺𝐺𝐺𝐺𝐺

𝛾𝛾𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 0.51               0.51             0.48



Moments in time above the threshold
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Multiple Topic of Discussion Around Climate Change

Agreements and RegulationsDisasters

Technologies Research



• The model of Pastor, Stambaugh, and Taylor (2020) implies 
that the effect of climate change concerns on stock return 
arises from two channels:

• Change in expected cash-flow (e.g., expectation about 
new regulation)

• Investors' taste 

• To answer this, we build topical Media Climate Change 
Concerns indices.

• Latent topics are estimated using the Correlated Topic 
Model of Blei et al. (2006).

Dimension of Climate Change



Climate Change Themes

• We identify K = 40 topics organized in 7 themes (+ unclassified):

1. Financial and Regulation

2. Agreement and Submit
3. Societal Impact
4. Research
5. Disaster
6. Environmental Impact
7. Agricultural Impact



Climate Change Topics and GMB Portfolio Returns

• 22 of the 40 topics have a significant coefficient. 

• Themes that have several significant coefficients:

• Financial and Regulation : Cash-flow channel
• Agreement and Submit : Cash-flow and taste channel
• Societal Impact : Cash-flow and taste channel
• Research : Taste channel
• Disaster : Taste channel



Conclusion

Do unexpected increases about climate change affect 
brown vs. green stock return performance: Yes.

• We proxy the unexpected increase in climate change concerns 
using news media articles (using the risk, sentiment, and 
attention dimensions).

• Concerns about some topics of climate change influence 
green vs. brown stock return performance, while others do 
not.

• Topics driving the relationship can be related to the cash-flow 
and taste channels, validating Pastor, Stambaugh, and Taylor 
(2020).



In the works: Live MCCC Belgium Index



References

• Ball-Rokeach, S. J., and M. L. DeFleur. 1976. A dependency model of mass-media effects. Communication Research 3:3-21.

• Bertolotti, A., D. Basu, K. Akallal, and B. Deese. 2019. Climate risk in the US electric utility sector: A case study. Working Paper.

• Choi, D., Z. Gao, and W. Jiang. 2020. Attention to global warming. Review of Financial Studies 33:1112-45.

• Chong, D., and J. N. Druckman. 2007. Framing theory. Annual Review of Political Science 10.

• Engle, R. F., S. Giglio, B. Kelly, H. Lee, and J. Stroebel. 2020. Hedging climate change news. Review of Financial Studies 33:1184-
216.

• Gentzkow, M., and J. M. Shapiro. 2006. Media bias and reputation. Journal of Political Economy 114:280-316.

• Hong, H., F. W. Li, and J. Xu. 2019. Climate risks and market efficiency. Journal of Econometrics 208:265-81.

• McCombs, M. E., and D. L. Shaw. 1972. The agenda-setting function of mass media. Public Opinion Quarterly 36:176-87

• Pastor, L., R. F. Stambaugh, and L. A. Taylor. 2020. Sustainable investing in equilibrium.  Forthcoming in Journal of Financial 
Economics.



Supplementary Material



Media Focus on Topics Over Time



• For each day 𝑡𝑡 and source 𝑠𝑠, we compute the sum of the concerns scores
across the 𝑁𝑁𝑡𝑡,𝑠𝑠 climate change-related articles:

• We then standardize each source specific time series by their standard
deviation computed over time 𝜏𝜏1 to 𝜏𝜏2:

• Finally, we take a strictly increasing concave function of the average of the
standardized time series across all sources 𝑆𝑆 to obtain the Media Climate
Change Concerns index 𝑀𝑀𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡:

Aggregation

𝑠𝑠𝑡𝑡𝑠𝑠𝑐𝑐𝑐𝑐𝑛𝑛𝑐𝑐𝑐𝑐𝑐𝑐𝑛𝑛𝑠𝑠𝑡𝑡,𝑠𝑠 =
𝑐𝑐𝑐𝑐𝑛𝑛𝑐𝑐𝑐𝑐𝑐𝑐𝑛𝑛𝑠𝑠𝑡𝑡,𝑠𝑠

𝜎𝜎𝑠𝑠
.

𝑀𝑀𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡 =
∑𝑠𝑠=1𝑆𝑆 𝑠𝑠𝑡𝑡𝑠𝑠𝑐𝑐𝑐𝑐𝑛𝑛𝑐𝑐𝑐𝑐𝑐𝑐𝑛𝑛𝑠𝑠𝑡𝑡,𝑠𝑠

𝑆𝑆
.

𝑐𝑐𝑐𝑐𝑛𝑛𝑐𝑐𝑐𝑐𝑐𝑐𝑛𝑛𝑠𝑠𝑡𝑡,𝑠𝑠 = �
𝑛𝑛=1

𝑁𝑁𝑡𝑡,𝑠𝑠

𝑐𝑐𝑐𝑐𝑛𝑛𝑐𝑐𝑐𝑐𝑐𝑐𝑛𝑛𝑠𝑠𝑛𝑛,𝑡𝑡,𝑠𝑠 .



• To compute the topical media climate change concerns
indices, we define a generalization the article-level concerns
scores to take into account topic attribution:

• We then follow the standardization by sources and the
aggregation process.

Topical Media Climate Change Concerns Indices



Conditional Mean Analysis

• Average return of the GMB portfolio conditional on being above or below a 
percentile of the Media Climate Change Concerns index.



Conditional Mean Analysis

• Average return of the GMB portfolio conditional on being above or below a 
percentile of the Media Climate Change Concerns index.

• Green outperforms 
brown when the 
media climate 
change concerns 
index is high.



Most Important Word for Each Topic and Theme
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