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RI�FOLPDWH�FKDQJH��7KH�UHVHDUFK�LQFOXGHV�DQ�LPSUHVVLYH�
HYHQW�VWXG\�DQDO\VLV�DQG�FRQWULEXWHV�VRPH�LQFUHGLEO\�LQ�
WHUHVWLQJ�¿QGLQJV�WR�ERWK�WKH�UHVHDUFK�RI�VKRUW�WHUPLVP�
LQ� ¿QDQFLDO� PDUNHWV� DQG� WKH� ZLGHU� GLVFRXUVH� DURXQG�
FOLPDWH�FKDQJH��:DOVK�DQG�2¶5LRUGDQ�VXJJHVW� WKDW� LQ�
YHVWRUV�DUH�LQGHHG�K\SHUEROLFDOO\�GLVFRXQWLQJ�WKH�IXWXUH�
FRVWV� RI� FOLPDWH� FKDQJH�� LOOXVWUDWLQJ� WKLV� E\� VKRZLQJ�
WKDW�HQHUJ\�FRPSDQLHV�GR�QRW�H[SHULHQFH�DQ\�DEQRUPDO�
UHWXUQV�EH\RQG�WKH�PDUNHW�UDWH�ZKHQ�GLVTXLHWLQJ�LQIRU�
PDWLRQ� VXFK�DV� WKDW� FRQWDLQHG�ZLWKLQ� WKH� ,3&&�UHSRUW�
³*OREDO�:DUPLQJ�RI�����&´LV�SXEOLVKHG�

I. Introduction

COLPDWH�FKDQJH� LV�RQH�RI� WKH�PRVW�VLJQL¿FDQW�FKDOOHQJHV�IDFLQJ�KX-
manity in generations. Whilst debate rages amongst the public and 

SROLWLFLDQV��WKH�PHVVDJH�IURP�WKH�VFLHQWL¿F�FRPPXQLW\�KDV�EHHQ�FOHDU�IRU�
many years. In their latest report, the IPCC indicated that we have until 
2030 to make the necessary changes to prevent average global warming 
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of over 1.5°C above pre-industrialised times, the failure of which will 
have severe consequences. They have estimated that this will require 
over $13 trillion of investment (IPCC, 2018). However, this investment 
is required now to prevent costs that will not be fully realised for gen-
erations. Given the long-term nature of such investment, it is potential-
O\�H[SRVHG� WR�D�PDUNHW� LQHI¿FLHQF\�NQRZQ�DV�VKRUW�WHUPLVP��7KLV� LV�D�
ZHOO�GRFXPHQWHG�SKHQRPHQRQ�ZKHUHE\�H[SHFWHG�FDVKÀRZV�DFFUXLQJ�DW�
distant time horizons are irrationally discounted more highly than ex-
SHFWHG�FDVKÀRZV�LQ�WKH�QHDUHU�IXWXUH��0LOHV���������7KLV�FRXOG�OHDG�WR�DQ�
underestimation of the potential future costs of climate change, or of the 
SRWHQWLDO�IXWXUH�EHQH¿WV�RI�VZLIW�DFWLRQ��8OWLPDWHO\��WKLV�FRXOG�OHDG�EXVL-
nesses to underinvest in positive NPV projects that would make them 
more sustainable and lessen the future effects of climate change. 

 This paper aims to investigate whether investors display 
short-termism in their assessment of climate change. We do this by an-
alysing the response of energy company stock returns to climate news. 
We use the market model to estimate the average abnormal return on 
all the stocks listed on the S&P 500 Energy index on the day of and the 
days surrounding the release of the IPCC special report entitled “Global 
:DUPLQJ�RI�����&��´�,I�PDUNHWV�DUH�HI¿FLHQW��DQ\�DEQRUPDO�UHWXUQV�FDQ�
be attributed to new information. Assuming there were no other news 
events impacting energy stocks in the period analysed, we can attribute 
DQ\�DEQRUPDO�UHWXUQV�WR�WKH�UHOHDVH�RI�WKH�,3&&�UHSRUW��$�¿QGLQJ�RI�QR�
average abnormal returns on the day of the report’s release would sup-
port the hypothesis that investors are excessively discounting the future 
costs of climate change. 

II. Climate Risks and the IPCC
                 There are two important questions for this analysis. Firstly, does 
climate change impact the value of companies? Secondly, does the IPCC 
report contain information on climate change pertinent to investors? If 
the answer to either of these questions is no then we would not expect to 
see a response in stock markets to the release of the IPCC report.
�������������7DFNOLQJ�WKH�¿UVW�TXHVWLRQ��FOLPDWH�FKDQJH�LV�D�UHDO�WKUHDW�WR�QRW�
only the human population but also to economic activity. For example, 
Tropical Storm Barry, which made landfall in the Gulf of Mexico on the 
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13th of July of 2019 (Adams, 2019), forced companies such as Chevron, 
Royal Dutch Shell and BP to evacuate non-essential personnel (Cunning-
ham, 2019). The storm resulted in oil production shuttering for up to 
three days (Adams, 2019). These extreme weather events are only going 
to intensify, as has been recently evidenced by the Amazonian and Aus-
WUDOLDQ�ZLOG¿UHV��0HDQZKLOH��ULVLQJ�VHD�OHYHOV�ZLOO�GHVWUR\�PDQ\�FRPSD-
nies’ premises, whilst rising temperatures and changing climates could 
make large portions of land nonarable. 
             To tackle the second question we must understand what the IPCC 
is. The Intergovernmental Panel on Climate Change (IPCC) was formed 
LQ������WR�³SURYLGH�SROLF\PDNHUV�ZLWK�UHJXODU�VFLHQWL¿F�DVVHVVPHQWV�RQ�
climate change” (IPCC, 2019). The IPCC determines the state of knowl-
edge on climate change, assessing thousands of research papers and 
amalgamating them into a consensus view of climate change knowledge. 
Assessment reports are released approximately every 6 or 7 years, with 
special reports addressing particular issues released in the interim. We 
analyse the stock market response to the special report entitled “Glob-
al Warming of 1.5°C”, released on October 8th, 2018. The report out-
lined the potential impact of global temperatures rising 1.5°C higher than 
pre-industrial times. Consequences highlighted include increased likeli-
KRRG�RI�ÀRRGLQJ�LQ�VRPH�FRXQWULHV�DQG�GURXJKWV�LQ�RWKHUV��DQ�LQFUHDVH�LQ�
tropical storms, and forced migration due to changing landscapes. Most 
importantly it outlined the major difference in the climate damage caused 
by 1.5°C vs 2°C of global warming. A stark example of this is that under 
1.5°C of warming, there will be a sea-ice free Arctic summer once every 
century, under 2°C this increases to once every ten years (IPCC, 2018).
          Some critics may argue that the contents of the report were not 
news to investors, so the information was already priced into markets and 
so we should not see a reaction in stock prices. In response to this, we 
have a number of remarks. Whilst the IPCC does not conduct its own re-
search, its impact on the state of climate change knowledge is undeniable 
(Hulme & Mahony, 2010). The report in question contains over 6000 ref-
erences and tens of thousands of comments (Cole, 2018). They are sum-
marizing knowledge that is not available to the everyday public, either 
WKURXJK� VFLHQWL¿F� OLWHUDF\�ERXQGDULHV�RU� ODUJH� DFFHVV� IHHV� IRU� UHVHDUFK�
papers. The IPCC is renowned for its impact on general climate change 
knowledge, policy decisions and climate change discourse (Hulme & 
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Mahony 2010), and in 2007 won the Nobel Peace Prize for their efforts 
to accumulate and disseminate greater knowledge about man-made cli-
mate change. Moreover, the scientists who compiled the report said the 
difference caused by just half a degree came as a “revelation” (Watts, 
2018). If this was a surprise to the expert compilers of the report, then it 
will likely have been news to investors and the general public.

III. Short-termism 
����������,I�PDUNHWV�DUH�HI¿FLHQW�DQG�LQYHVWRUV�DUH�UDWLRQDO��ZH�ZRXOG�H[-
pect to see a stock market reaction to the release of the IPCC report. 
However, humans are not rational agents. We often use cognitive rules 
of thumb in our decision making, which make us susceptible to system-
atic bias (Kahneman, 2011). The most relevant biases for this paper are 
those that cause short-termism, also known as myopia. This is the result 
of excessive discounting of long-term events above and beyond ratio-
nal discounting levels. A rational individual will discount a future event 
DFFRXQWLQJ�IRU�WKH�ULVN�IUHH�UDWH�DQG�WKH�VSHFL¿F�ULVN�SUHPLXP��+RZHY-
er, the short-term individual will additionally discount for his own time 
preference. This is usually explained by a present bias, or a desire for 
LPPHGLDWH�JUDWL¿FDWLRQ��7KLV�H[FHVVLYH�GLVFRXQWLQJ�RI�ORQJ�WHUP�HYHQWV�
is well documented in the literature (Loewenstein & Thaler, 1989) and 
can lead to time inconsistent preferences. This leads to the rejection of 
DFWLRQV�ZLWK�ORQJ�WHUP�EHQH¿WV�WKDW�WKH�LQGLYLGXDO�IHHOV�GHVLUDEOH��RYHU�
and above the usual effects of discounting (Sterman, 2011). 
�������������:KLOVW�WKHUH�LV�VLJQL¿FDQW�HYLGHQFH�RI�WLPH�LQFRQVLVWHQW�SUHIHUHQF-
es at the individual level, the question is whether it extends to the aggre-
JDWH�OHYHO�±�L�H��GR�¿QDQFLDO�PDUNHWV�DV�D�ZKROH�GLVSOD\�VKRUW�WHUPLVP"�
There have been a number of papers demonstrating that they do. Miles 
(1993) found excessive discounting above the rational level of 10% per 
DQQXP��'DYLHV�HW�DO���������IRXQG�QR�VLJQL¿FDQW�HYLGHQFH�RI�H[FHVVLYH�
GLVFRXQWLQJ� LQ� WKH� VXESHULRG� ���������� EXW� IRXQG� D� VLJQL¿FDQW� UHVXOW�
of between 5% and 10% excessive discounting per annum in the period 
1995-2004, indicating that the myopic tendencies of markets have wors-
ened over time.
              If markets display myopic tendencies, the obvious question to ask 
is what is causing them? At the individual level, time inconsistent prefer-
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HQFHV�DUH�H[SODLQHG�E\�DQ�LQWHUQDO�SUHIHUHQFH�IRU�LPPHGLDWH�JUDWL¿FDWLRQ��
There is evidence for this at the neurological level whereby functional 
magnetic resonance imaging of the brain have indicated that two separate 
systems are involved for decisions with an immediate reward and those 
ZLWK�D�WLPH�GHOD\��0F&OXUH�HW�DO����������+RZHYHU��LQ�¿QDQFLDO�PDUNHWV�
there could be additional factors making investors favour short-term re-
turns at the expense of long-term ones. First is the rise in high-frequency 
trading in the stock market, whereby investors hold shares for a tenth of 
a millisecond, courtesy of high-tech trading computers (Davies et al., 
2004). Since the algorithms that run these machines search for arbitrage 
opportunities and hold positions for such a small amount of time, long 
term sustainability doesn’t come into their trading decisions. Moreover, 
the reward structures of institutional investors often directly encourage 
short-termism, as short-term performance is easier to measure than long-
term performance. 
                The reasons above are the standard explanations of short-termism 
LQ�¿QDQFLDO�PDUNHWV��+RZHYHU�ZH�EHOLHYH�WKDW�LQ�WKH�FRQWH[W�RI�FRQVLG-
ering climate change, there are additional reasons why investors would 
excessively discount its future costs. Firstly, many institutional investors 
DUH�ERXQG�E\�¿GXFLDU\�GXW\��ZKHUHE\�WKH\�KDYH�D�GXW\�RI�SUXGHQFH�DQG�
OR\DOW\�WR�WKHLU�EHQH¿FLDULHV��RQ�ZKRVH�EHKDOI�WKH\�LQYHVW��&RXUWV�KDYH�
often interpreted the duty of prudence to mean investing in the conven-
WLRQDO�ZD\��:RRGV��������DUJXHV�WKDW�WKLV�HQFRXUDJHV�¿GXFLDULHV�WR�VWLFN�
with the status quo, discouraging investment innovation by institutions. 
This precludes the consideration of climate change in investment strate-
gies to the extent that it is unconventional practice. 
               Another explanation is investors and the public don’t fully under-
stand the complex dynamics of climate change and thus don’t grasp the 
severity of its costs, even when they are clearly put to us. For example, 
Egan and Mullin (2012) conducted a survey of public opinion on climate 
change under a variety of weather conditions. They found that for every 
3.5°F that local temperatures rose above normal, Americans became a 
percentage point more likely to agree that there is “solid evidence” that 
the earth is getting warmer. These climate change misconceptions are 
seen even amongst highly educated individuals (Sterman & Sweeney, 
2007). If investors don’t fully understand the implications of climate 
news, they will underestimate the scale of the future costs of climate 
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FKDQJH�DQG� WKH�VFDOH�RI� WKH�EHQH¿WV� IURP�VZLIW�DFWLRQ��2YHUDOO�� WKLV� LV�
an argument that on top of excessively discounting the future costs of 
climate change, investors don’t understand, and thus underestimate those 
very same costs. This is in a sense a double shot whereby the true costs 
are underestimated, and those underestimated costs are discounted at an 
excessively high rate.
          Most previous research has seen the cost of short-termism as the 
opportunity cost of foregone investment, since positive NPV investment 
projects with a long-term maturity, when appropriately discounted for 
both risk and time preference of investors, will often be rejected (Miles, 
1993). However, in the context of ignoring the future costs of climate 
change, the implications of short-termism could be far more severe, 
namely preventing the businesses investment necessary to tackle climate 
change. This, combined with the extra susceptibility of climate costs to 
short-termism outlined above, makes this an extremely relevant issue 
DQG�RQH�WKDW�ZH�PXVW�¿QG�VROXWLRQV�IRU�

IV. Data 
             We choose to study the response of energy company stock returns 
to the release of the IPCC report. These companies are the most likely 
to be affected by the contents of the reports and as such, should see the 
ODUJHVW�UHVSRQVH�LQ�WKHLU�VKDUH�SULFH��6SHFL¿FDOO\��ZH�DQDO\VH�WKRVH�OLVWHG�
RQ�WKH�6	3�����HQHUJ\�LQGH[��WRWDOOLQJ����¿UPV��:H�REWDLQHG�WKHLU�GDL-
ly adjusted close prices from Yahoo Finance for all days inclusive 9th 
October 2017 to 10th October 2018, which we convert to daily returns. 
Additionally, we use the daily market return levels from the Kenneth R. 
French data library.

V. Empirical Methodology and Results
             We want to measure the impact of the IPCC report’s release on the 
returns of the sample energy companies. To do this we utilise the event 
study methodology which has become the standard method of measuring 
security price reaction to an announcement or event. This methodology 
uses the market model:
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where Rit is the return of company i at time t; Rmt is the market 
UHWXUQ�DW�WLPH�W��Įi�LV�D�FRQVWDQW�WHUP�IRU�HDFK�FRPSDQ\�L��ȕi is the sensitiv-
LW\�RI�WKH�VWRFN¶V�UHWXUQ�WR�WKH�PDUNHW�UHWXUQ��DQG�İit is the error term. This 
model separates out the return of a stock into the normal/expected return 
FDXVHG�E\�HFRQRP\�ZLGH�IDFWRUV��Įi�ȕiRmt) and abnormal/excess returns 
FDXVHG�E\�QHZ�¿UP�VSHFL¿F� LQIRUPDWLRQ��İit), such as the IPCC report 
UHOHDVH��$VVXPLQJ�PDUNHWV�DUH�HI¿FLHQW��ZH�FDQ�DWWULEXWH�DQ\�DEQRUPDO�
UHWXUQV��İit��WR�WKH�UHOHDVH�RI�QHZ�LQIRUPDWLRQ�UHOHYDQW�WR�WKH�¿UP�
���������������7KH�¿UVW�VWHS�RI�DQ�HYHQW�VWXG\�LV�WR�LGHQWLI\�WKH�HVWLPDWLRQ�ZLQ-
GRZ��RYHU�ZKLFK�ZH�HVWLPDWH�WKH�DERYH�PDUNHW�PRGHO�SDUDPHWHUV��Įi��ȕi) 
IRU�HDFK�¿UP��,W�LV�VWDQGDUG�LQ�WKH�OLWHUDWXUH�WR�HVWLPDWH�WKHVH�SDUDPHWHUV�
using a years’ worth of data prior to the event date of study. Second, we 
must identify the event window, over which we analyse the stock market 
reaction to the report. We choose ±2  days around the report’s release 
date. This short event window is necessary due to the crucial assumption 
that no other news events relevant to the sample companies occurred 
RYHU�WKH�HYHQW�SHULRG��7KH�ORQJHU�WKH�HYHQW�ZLQGRZ��WKH�OHVV�FRQ¿GHQFH�
ZH�FDQ�KDYH�LQ�WKLV�DVVXPSWLRQ��:H�UHGH¿QH�WLPH�LQ�RXU�HYHQW�ZLQGRZ�
relative to the report’s release and label it s. As such s=-2 is 2 days before 
the report’s release and s=0 is the day of the report’s release. 
����������������:H�HVWLPDWH�WKH�SDUDPHWHUV�RI�WKLV�PDUNHW�PRGHO��Įi��ȕi) for each 
¿UP�XVLQJ�WKH�GDLO\�VWRFN�DQG�PDUNHW�UHWXUQ�GDWD�RYHU�WKH�HVWLPDWLRQ�SH-
riod. We then use these estimates to generate a predicted return for each 
VDPSOHG�¿UP�RQ�HDFK�GD\�RI�WKH�HYHQW�ZLQGRZ��XVLQJ�WKH�DFWXDO�PDUNHW�
return on each of these days. These predicted returns represent the ex-
SHFWHG�QRUPDO�UHWXUQV�RI�WKH�¿UP�FDXVHG�E\�HFRQRP\�ZLGH�IDFWRUV��%\�
subtracting the predicted return from the actual stock return on a day, we 
JHW�WKH�DEQRUPDO�UHWXUQV�IRU�WKDW�GD\��$VVXPLQJ�PDUNHWV�DUH�HI¿FLHQW��DQG�
that the IPCC report was the only relevant event over the event period, 
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we can attribute these abnormal returns to the release of the IPCC report. 
The average abnormal return in period s (AARs���IRU�DOO�HQHUJ\�¿UPV�LQ�
our sample is given by

            where ARis��LV�WKH�DEQRUPDO�UHWXUQ�RI�¿UP i in period s, and N is 
WKH�QXPEHU�RI�¿UPV�LQ�RXU�VDPSOH��)LJXUH���SORWV�RXW�WKH�SDWK�RI�DYHUDJH�
abnormal returns over our event window. Our primary interest is in the 
average abnormal returns on the day of the report’s release (AAR0). 

            Looking at )LJXUH 1 we see that there is a small negative effect 
RQ�UHWXUQV��KRZHYHU� WKLV� LV�QRW�VWDWLVWLFDOO\�VLJQL¿FDQWO\�GLIIHUHQW� IURP�
zero. It is possible that the effect was simply dulled due to early leakage 
of information or that markets took some time to properly assimilate the 
information. As such, we also calculate the cumulative average abnor-
mal return (CAAR) over the entire event window (±2  days around the 
report’s release date):

7DEOH 1 shows that cumulative average returns over the event period were 
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DFWXDOO\�SRVLWLYH��DOWKRXJK�VWDWLVWLFDOO\�LQVLJQL¿FDQW���WKXV�SURYLGLQJ�QR�
evidence that the report had any negative impact on returns over our 
event period. As such, there is no evidence that the returns of energy 
companies showed any reaction to the release of the IPCC report, either 
on the day of its release nor over a 5-day event window surrounding its 
release. 

VI. Discussion
� � � � � � � � 7KHVH� UHVXOWV� SURYLGH� HYLGHQFH� WKDW� ¿QDQFLDO� PDUNHWV� GLVSOD\�
short-termism in their processing of climate change information. In this 
SDSHU�ZH�KDYH�RXWOLQHG�PDQ\� UHDVRQV�ZK\� DQ� HI¿FLHQW�PDUNHW� VKRXOG�
respond to climate change information, and why the IPCC reports con-
stitute pertinent information to investors. Despite this, we see no reaction 
in the returns of energy companies to the report. We believe this is due to 
excessive discounting of the future costs of climate change i.e. short-ter-
mism. 
          Some may argue that investors are in fact rationally discounting 
but since the costs of climate change occur so far into the future, they 
simply have a minimal present value. Wagner and Weitzman (2015) have 
addressed this criticism. They note that there is currently a 10% prob-
ability of global warming of over 6°C, which would have catastrophic 
LPSOLFDWLRQV�IRU�OLIH�RQ�WKLV�SODQHW��7KLV�ZRXOG�LQFXU�QHDU�LQ¿QLWH�FRVWV��
:LWK�WKH�SRWHQWLDO�IRU�QHDU�LQ¿QLWH�FRVWV��WKH�DUJXPHQW�WKDW�WKLV�KDV�EHHQ�
appropriately discounted to minimal present value is unconvincing no 
matter what time horizon such events occur on. 
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����������7KHVH�¿QGLQJV�KDYH�VLJQL¿FDQW�LPSOLFDWLRQV�IRU�WKH�¿JKW�DJDLQVW�
climate change. It has been estimated that we only have until 2030 to 
make the necessary investment of $13 trillion to prevent global warming 
of over 1.5°C (IPCC, 2018). With over 35% of all energy-related carbon 
dioxide and methane emissions worldwide since 1965 being attributable 
to the top 20 fossil fuel companies, much of this investment must come 
from businesses (Heede, 2019). Investors play a key role in mobilizing 
businesses to tackle climate change, and by extension, an equally large 
role in preventing them doing so. Davies et al. (2014) showed that if in-
vestors discount future returns excessively, a manager,  looking to max-
LPLVH�WKH�YDOXH�RI�D�¿UP��ZLOO�SULRULWLVH�VKRUW�WHUP�FDVK�ÀRZV�RYHU�ORQJ�
term ones. This leads to companies prioritising dividend pay-outs over 
long-term investment in sustainable technologies and business practices. 
Thus, investors displaying short-termism with respect to climate change 
are directly worsening its effects by impeding the necessary investment 
in sustainable solutions. 

VII. Conclusion
            This paper adds to the literature on short-termism and to the lit-
HUDWXUH�RQ�PDUNHW�LQHI¿FLHQFLHV�PRUH�JHQHUDOO\��2XU�UHVHDUFK�LV�XQLTXH�
in that we focus our analysis on the consequences of short-termism on 
WKH� ¿JKW� DJDLQVW� FOLPDWH� FKDQJH��2XU� HPSLULFDO� DQDO\VLV� KDV� SURYLGHG�
evidence that markets are myopic in the processing of climate change 
LQIRUPDWLRQ��7KLV� LV�VLJQL¿FDQW�DV� WKLV� LQHI¿FLHQF\�FRXOG�VHULRXVO\� LP-
pede the allocation of resources toward climate action that is currently 
needed on an exceptionally wide scale. We encourage further research on 
methods to mitigate short-termism and maximise investor consideration 
of climate issues in their investment strategies.  
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