
            

ACCEPTED MANUSCRIPT • OPEN ACCESS

How stocks judge COPs: market impacts of climate conferences
To cite this article before publication: Robin Lamboll et al 2025 Environ. Res. Lett. in press https://doi.org/10.1088/1748-9326/ae15a6

Manuscript version: Accepted Manuscript

Accepted Manuscript is “the version of the article accepted for publication including all changes made as a result of the peer review process,
and which may also include the addition to the article by IOP Publishing of a header, an article ID, a cover sheet and/or an ‘Accepted
Manuscript’ watermark, but excluding any other editing, typesetting or other changes made by IOP Publishing and/or its licensors”

This Accepted Manuscript is © 2025 The Author(s). Published by IOP Publishing Ltd.

 

As the Version of Record of this article is going to be / has been published on a gold open access basis under a CC BY 4.0 licence, this Accepted
Manuscript is available for reuse under a CC BY 4.0 licence immediately.

Everyone is permitted to use all or part of the original content in this article, provided that they adhere to all the terms of the licence
https://creativecommons.org/licences/by/4.0

Although reasonable endeavours have been taken to obtain all necessary permissions from third parties to include their copyrighted content
within this article, their full citation and copyright line may not be present in this Accepted Manuscript version. Before using any content from this
article, please refer to the Version of Record on IOPscience once published for full citation and copyright details, as permissions may be required.
All third party content is fully copyright protected and is not published on a gold open access basis under a CC BY licence, unless that is
specifically stated in the figure caption in the Version of Record.

View the article online for updates and enhancements.

This content was downloaded from IP address 41.66.98.110 on 22/10/2025 at 16:43

https://doi.org/10.1088/1748-9326/ae15a6
https://creativecommons.org/licences/by/4.0
https://doi.org/10.1088/1748-9326/ae15a6


How stocks judge COPs: market impacts of climate conferences 1 

Robin Lamboll1*, Alaa Al Khourdajie2,3, Setu Pelz3 2 

1: Centre for Environmental Policy, Imperial College London, UK 3 

2: Department of Chemical Engineering, Imperial College London, UK 4 

3: International Institute for Applied System Analysis (IIASA), Austria 5 

* Corresponding author, r.lamboll@imperial.ac.uk 6 

Abstract 7 

International efforts to combat climate change almost inevitably entail relative earnings reductions 8 
for fossil fuel companies, and gains by renewable companies. This study investigates the relationship 9 
between climate change Conference of the Parties (COP) meetings and the stock market 10 
performance of selected publicly listed companies. Specifically, we compare the price formation of 11 
fossil fuel companies, ethically-rated (“green”) companies and renewable energy companies during 12 
international climate negotiations, compared to the periods around them. We investigate changes in 13 
market behaviour during COPs using two different statistical approaches to assess both whole of the 14 
period and daily effects. Both methods find distinct increases in the values of stocks with high green 15 
ratings, but no changes in stocks of renewable companies and weaker and more statistically 16 
inconsistent decreases in the values of fossil fuel companies. No consistent results are found for 17 
variability measurements, other than general market variability increases during COPs. We show 18 
that, by contrast, OPEC meetings produce very strong increases in the stock values and variabilities 19 
of fossil fuel companies, and fairly strong decreases in the value of renewables companies, showing 20 
that detectable changes during predictable events are generally plausible. We conclude that market 21 
behaviour so far appears to favour companies with lower environmental impact during COPs but 22 
does not convincingly shift company price formation in line with the necessary green transition.  23 

Keywords: 24 

Conference of the Parties (COP); Stock market; Fossil fuels; Sustainability ratings, Low-carbon 25 
companies 26 

Introduction 27 

Since 1995, countries who are party to the UN Framework Convention on Climate Change (UNFCCC) 28 
have met at yearly climate meetings called Conferences of the Parties or “COPs” (UNFCCC 1992). At 29 
these meetings, parties negotiate agreements aimed at limiting the impact of climate change 30 
through factors like emissions reduction pledges and promises of financial and technological 31 
transfers for climate mitigation or adaptation. The temperature goals stated in various agreements 32 
imply a strong reduction in the use of fossil fuels and an increase in renewable energy sources. 33 
Notably, the Glasgow Climate Pact, emerging from COP26 held in Glasgow in 2021, marked a 34 
significant departure by being the first COP agreement to explicitly include text on fossil fuels 35 
(UNFCCC 2021). This comes with the growing recognition of the need to address fossil fuel 36 
consumption directly in international climate conferences. If these developments are taken seriously 37 
by the market, we would expect to see changes in the valuation of the stock prices of relevant 38 
companies.  39 
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Previous studies have shown that stock markets respond to news of upcoming climate policies and 40 
legislation (Ramiah et al 2013, Birindelli and Chiappini 2021, Antoniuk and Leirvik 2024) or climate 41 
concerns of the traders or public (Ardia et al 2023, Alekseev et al 2022, Schuster et al 2023). This 42 
includes news relating to the Paris Agreement (COP21) (Pham et al 2019, Monasterolo and de 43 
Angelis 2020) and COP26 (Birindelli et al 2023, Pandey et al 2023, Ge et al 2024). Generally, these 44 
studies show that news about climate change increases the value of low-carbon companies and 45 
decreases that of carbon-intensive companies. However, typically, this literature has been very 46 
company- and/or country-specific and does not examine market response for fossil fuel companies 47 
more broadly. We address this gap here, noting that climate change mitigation scenarios produced 48 
by integrated assessment models suggest that limiting emissions enough to avoid even 2°C of 49 
warming from pre-industrial temperatures by 2100 - the limit of the 2010 Cancun agreement 50 
(COP16), and violating the “well below 2°C” limit of the Paris agreement - would likely require 51 
substantial reductions in global fossil fuel use (Byers et al 2022, Kikstra et al 2022, IPCC 2022).  52 

What does transition require? The possibility of carbon dioxide removal technologies or fossil fuel 53 
use with carbon capture and storage (CCS) means that we cannot translate a remaining carbon 54 
budget directly into an allowed fossil fuel quota (Bataille et al 2025). However, the expense of 55 
capturing carbon means consumption is still greatly curtailed. For instance, the capital cost of a coal 56 
or gas electricity generation facility with CCS is almost double that of one without CCS (Clarke, L. et al 57 
n.d.). In 99% of scenarios in the AR6 WGIII Scenarios Database that keep warming below 2°C this 58 
century, consumption of fossil fuels is projected to decrease between 2020 and 2050, with a median 59 
decrease of 44%. The median fossil fuel consumption increases for scenarios not limiting 60 
temperature rises below 2°C by 10%. By contrast, renewable energy generation triples in the median 61 
<2°C world scenarios, but only doubles in the median >2°C world. This shows a huge difference in the 62 
future profitability of fossil fuel and renewable industries depending on climate action, hence we 63 
expect clear signals of future climate legislation should result in strong stock price effects. We pose 64 
several possible hypotheses: 65 

1. Climate success hypothesis: If COPs consistently raise climate ambition, we would expect the 66 
stock prices of renewable companies to rise and fossil fuel/carbon-intensive companies to 67 
fall relative to the expected behaviour during this period. There is some evidence that 68 
generic climate news stories from COPs could have this effect too (Ardia et al 2023, Ma et al 69 
2024, Engle et al 2020).  70 

2. Market volatility hypothesis: If COPs inconsistently modify climate ambition, we would 71 
expect stock prices of these relevant companies to vary more during this time than during 72 
control periods. There need not be consistent climate action, but merely information on the 73 
level of climate action expected, for this effect to exist. 74 

3. Policy inefficacy hypothesis: If most COPs do not reveal information about global action but 75 
merely move money or emissions around, we would expect to see no reaction. 76 

4. ESG premium hypothesis: If markets only interpret the impacts of COPs through the 77 
frameworks of ESG (Environmental, Social and Governance) metrics, then companies with 78 
green ratings will be advantaged, irrespective of the transition risk to the companies. 79 

It may be argued that, as the schedules of these conferences are generally known well in advance 80 
and the results of them could often be anticipated, we should not expect them to result in a 81 
consistent shift as implied by the climate success hypothesis or the ESG premium hypothesis. We 82 
support the claim that such violations of the efficient market hypothesis are plausible by carrying out 83 
a similar analysis on OPEC meetings, which are more frequent but shorter and therefore trends on 84 
them are subject to less statistical noise from correlated deviations.  85 

When considering the ESG premium hypothesis, it’s a well-recognised problem that different ratings 86 
systems diverge. This divergence in the ESG ratings across providers is well documented in the 87 
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literature (Christensen et al 2022, Berg et al 2022, Gibson Brandon et al 2021). These studies 88 
highlight the discrepancies in how the different agencies assess ESGs. For instance, (Gibson Brandon 89 
et al 2021) demonstrate that pairwise correlations between ESG ratings from different providers are 90 
surprisingly low, a finding we replicate in the SI. The reason for the discrepancy is debated; Berg et al 91 
2022 find that measurement differences account for the largest portion of ESG rating divergence, 92 
followed by the scope of attributes used. Meanwhile, Capizzi et al 2021 find that the Social and 93 
Governance components of the ESG are more relevant for explaining divergence in Italy, whereas 94 
Christensen et al 2022 find more disagreement arising from rating outcome metrics. 95 

 96 

Methods 97 

We investigate the market movement in stocks during the period of COPs compared to other 98 
periods. In order to distinguish robust shifts from random noise, we consider two approaches. First, 99 
we compare differences in distributions of various properties of stock price during the approximate 100 
2-week COPs relative to control periods of identical length without a COP directly preceding or 101 
following (what we term  ‘pseudo-COPs’). Second, we apply a linear regression analysis with 102 
company-year fixed effects to examine daily changes. 103 

Data collection and cleaning 104 

For both statistical approaches, we focus on the largest publicly traded companies by market 105 
capitalisation to reduce variability. We select the 32 largest companies in each category that was 106 
publicly listed from at least the start of 2011 and passed data cleaning protocols, as rated by 107 
CompanysMarketCap.com. We chose 32 because it represented the complete set of renewable 108 
energy stocks meeting these criteria when the study was initiated, though we also consider the top 109 
20 companies in each category (and top 100 fossil fuel companies) to investigate the robustness of 110 
results. While there are many older fossil fuel companies, the majority of the largest renewables 111 
companies do not date back to 2010. Daily stock price data are collected from Yahoo Finance, and 112 
sustainability ratings are collected from sustainalytics.com. We categorise rated stocks based on 113 
their Sustainalytics rating, Neutral being medium risk, i.e. a 20-30 rating, Green being anything lower 114 
and High-impact being anything higher. This last category is mostly fossil fuel companies. Data is 115 
collected between January 1st 1990 and February 25th 2025 where market data is available. 116 
Companies are represented in most of the largest stock markets around the world, and though 117 
around half the companies are headquartered in the USA, they are generally multinationals with 118 
widespread legal exposure. 119 

We note that the use of ESG ratings from Sustainalytics to categorise companies is one specific 120 
approach. Using ESG ratings from a different rating agency, S&P, yields similar overall trends but with 121 
notable numerical differences, as detailed in the SI. Generally S&P gives better rankings to fossil fuel 122 
companies, and is therefore not our first choice of ESG metric. 123 

Data cleaning is performed in two stages to reflect the different analytical approaches. The first stage 124 
applies to all data and addresses periods of market inactivity. Stocks with over 40 consecutive market 125 
days (days when the market is open) with 0 trading and 0 change in value after 2010 are excluded. 126 
Stocks are also removed if they exhibit such inactivity periods at any time, combined with the stock 127 
close price either doubling or halving between sequential trading days. Otherwise, the data before 128 
the period of nontrading and the 50 calendar days after it are removed to avoid the influence of 129 
protracted post-disruption volatility. 130 
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The second stage applies stricter criteria specifically for the daily linear regression analysis. This 131 
stage excludes days on which there are stock splits; daily changes of more than 50% to the value of 132 
the stock; days with negative close prices; and market days which either have or are next to a 133 
market day that had a market volume below 100. These additional cleaning steps mean that the 134 
daily linear approach is cleaner and more sensitive to smaller changes, but potentially biased against 135 
big changes that might be linked to COP events. Finally, we should note that the whole period 136 
method does not account for the non-trading days in the control period.  137 

Whole of period analysis (COPs vs. Pseudo-COPs) 138 

We firstly investigate how the stock price changed during the whole period of each COP (usually 139 
around two weeks long, although in some cases as short as 9 days) compared to the same period 140 
moved forwards or backwards by an even integer number of weeks, between -24 and +24, resulting 141 
in a total of 25 examined periods (12 before + COP period + 12 after). We refer to the periods with 142 
nonzero weekly shift as pseudo-COPs. This descriptive comparison reveals whether changes during 143 
COP events differ statistically from periods without COP events. To prevent contamination, we 144 
exclude pseudo-COPs starting within 3 weeks of the actual start of COP from the analysis, as these 145 
may incorporate delayed or anticipatory effects, or overlap with the actual COP.  146 

Our statistical approach assumes that stock price movement is best treated as a fraction of the 147 
current value, as is appropriate for stocks that approximate geometric Brownian motion (Cont 2001, 148 
Mantegna and Stanley 1999). We therefore investigate the proportional change in value between 149 
close-of-market values the day before the period starts and the day after it ends. This method 150 
accounts for large price fluctuations over time. 151 

We also investigate the stock price volatility during each period. To do so, we calculate the 152 
geometric standard deviation (i.e. standard deviation in log space, gSD) in the daily close price across 153 
the period compared to the control group. Stock prices may change by an order of magnitude across 154 
the time period investigated, and loosely conform to a geometric (Sabir and Santhanam 2014), so 155 
the gSD is more appropriate than the standard deviation in linear space. We normalise the gSD of 156 
each company to 1 across the whole time period before averaging and comparing them, to ensure 157 
that the volatility measures are comparable regardless of the companies’ stock volatility. 158 

For each portfolio (neutral rated, green rated, fossil and renewable) we compare both the 159 
proportional price changes and gSD changes between COP and pseudo-COP periods. We also 160 
perform the same analysis for OPEC (Organization of the Petroleum Exporting Countries) meetings 161 
for comparison. We subtract the changes in the neutral 32 portfolio during each time in order to 162 
control for market-wide movements, and hence better identify changes during COP.  163 

Finally, we rank the actual COP amongst the set of pseudo-COPs, in terms of price change and 164 
volatility. This fractional ranking can be converted to a cumulative probability of having a rank this 165 
extreme via the relationship in (Folland and Anderson 2002) to assess the evidence of statistically 166 
significant difference in stock price during COP events, relative to pseudo-COPps. If the COP’s rank is 167 
very high or very low compared to the pseudo-COPs, it suggests a significant shift.  168 

Daily linear regression analysis  169 

We also implement a daily linear regression analysis with company-year fixed effects to examine the 170 
difference in daily stock price fluctuations during COP events, relative to other periods, controlling 171 
for various factors. The idea is to express the daily fractional changes in stock price as linear 172 
combinations of several components shown in Equation (1)  173 
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𝑉𝑓,𝑡 = 𝛼〈𝑉0,𝑡〉 + ∑ 𝛽𝑓,𝑦𝛿(𝑦, 𝑌(𝑡))

𝑦

 + 𝛾𝑟 + 𝜂𝐶(𝑡) + 𝜖, (1) 174 

Where 𝛼 is the coefficient corresponding to the average market movement 〈𝑉0,𝑡〉, the average 175 

fractional change in a neutral portfolio (usually the 32 neutral-rated companies, though we also 176 

consider the results using the S&P 500 in the SI). 𝛽𝑓,𝑦 captures company-year fixed effects, to control 177 

for the company’s characteristics within a given year and any level differences across years for that 178 

company. 𝛾 is the coefficient corresponding to the Risk-free interest rate effect (𝑟), incorporated 179 

using a 13-week treasury bill (ticker ^IRX), interpolated for days when the USA market is closed. This 180 

is important to reflect the fact that the rate of return in riskier assets is often compared to that of 181 

safer assets, and so changes in this rate can affect different sectors differently (Krishnamurthy and 182 

Vissing-Jorgensen 2012, Gorton and Ordoñez 2022). 𝜂 is the coefficient of interest, determining the 183 

effect of the COP period indicator, 𝐶(𝑡), a dummy variable equalling 1 if the time is within a COP 184 

meeting and 0 otherwise. The error term 𝜖 captures the unexplained variation.  185 

We use an ordinary least squares estimator from the python pyfixest library package to estimate the 186 

parameters of this linear regression model. This is a python implementation of the R package fixest, 187 

based on (Laurent Berge 2018).  We use a measure of errors clustered at each company level. In the 188 

Supplementary Information (SI) we show results from repeating the same exercise using a different 189 

python package (sklearn), with no error clustering. We also apply the same model to estimate the 190 

daily range of values of a stock price (the difference between the highest and lowest values) as a 191 

fraction of the highest stock price, a measure of the daily variability. We perform robustness checks 192 

here by running equation (1) without the risk-free rate term, and derive very similar results in the SI.  193 

We also examine a modification of equation (1) where we add a coefficient for each specific COP 194 

time. This allows us to see if stock price variations during COP events change systematically across 195 

time as we obtain an estimate of the coefficient for each specific COP event. This is shown in 196 

equation (2): 197 

𝑉𝑓,𝑡 = 𝛼〈𝑉0,𝑡〉 + ∑ 𝛽𝑓,𝑦𝛿(𝑦, 𝑌(𝑡))

𝑦

 + 𝛾𝑟 + 𝜂0𝐶(𝑡) + 𝜂𝑡𝐶𝑟𝑎𝑛𝑘(𝑡) + 𝜖, (2) 198 

where we have added the term 𝐶𝑟𝑎𝑛𝑘(𝑡) to represent the number of the COP itself (0 in the first 199 

year, 1995, and set to -1 for times outside of COPs) and solve for the new coefficient of interest 𝜂𝑡 as 200 

well.  201 

Finally, we conduct a similar analysis for OPEC meetings. Only the daily linear regression analysis with 202 

company-year fixed effects is directly applicable, given that these meetings tend to last for 1 day.  203 

We estimate these linear regression models using the full panel dataset, described in SI Table S1, 204 
which includes an overview of the number of companies and observations. 205 

Results for COPs 206 

 207 

 Whole period comparison Daily linear model 

Portfolio Diff 
rank 

Diff p gSD 
rank 

gSD 
p 

COP diff 
term 

COP diff 
p 

COP 
range 
term 

COP 
range p 
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Neutral 
rated 20 (no 
control) 0.652 0.743 0.348 0.658 

0.0002 ± 
0.0002 0.3825 

0.0005 ± 
0.0002 0.0061** 

Neutral 
rated 32 (no 
control) 0.739 0.572 0.478 0.914 

0.0002 ± 
0.0002 0.3364 

0.0005 ± 
0.0001 0.0012** 

Green rated 
20 1.00 0.059 0.957 0.145 

0.0013 ± 
0.0004 0.0058** 

0.0003 ± 
0.0003 0.3692 

Green rated 
32 1.00 0.059 0.957 0.145 

0.0009 ± 
0.0003 0.0035** 

0.0003 ± 
0.0002 0.1879 

Fossil 20 
0.261 0.487 0.826 0.401 

-0.0005 ± 
0.0002 0.0169* 

0.0000 ± 
0.0002 0.8574 

Fossil 32 
0.261 0.487 0.87 0.316 

-0.0004 ± 
0.0002 0.0460* 

0.0001 ± 
0.0002 0.7834 

Renewable 
20 0.304 0.572 0.696 0.658 

-0.0006 ± 
0.0005 0.226 

0.0009 ± 
0.0005 0.0609 

Renewable 
32 0.043 0.059 0.696 0.658 

-0.0006 ± 
0.0004 0.1378 

0.0009 ± 
0.0005 0.0715 

 208 

 209 
Table 1: Differences between COP and non-COP periods. The whole period method compares the 210 
period of COPs to a shift of the same period by some weeks. Rank results indicate how the average 211 
proportional price change or variability during COP compares to the same statistics during pseudo-212 
COPs. Note these results are naturally quantised and that the p value for the two-tailed tests for 213 
extremeness cannot be under 0.05 for the whole period comparison. The linear model investigates 214 
the changes during the course of each single day during the COP, compared to normal daily 215 
changes. The reported value is 𝜂 in equation (1), plus or minus one standard error. Probabilities (p) 216 
are also quoted, values below 0.05 are starred and values below 0.01 are double-starred. The neutral 217 
rated groups do not have a control group to subtract, the other groups use the neutral 32 results as 218 
their baseline.  219 

Table 1 shows the results of this analysis. Interestingly the daily model indicates that the COP 220 
periods have an anomalous effect on the daily range of values seen, though this isn’t seen in the 221 
standard deviation of closing prices throughout the week. The differences in these two measures of 222 
volatility suggest that there may be some market response to news coming from COPs, but it tends 223 
to wash out rapidly. A two-sided test for the whole-period comparison will never return below a 5% 224 
probability - there are only 22 neutral fortnights in the year and the conversion of ranks into 225 
probabilities imposes an additional uncertainty. However the fact that the period with the most 226 
extreme result occurs during COP for the top 20 green companies is a strong indication that this 227 
period is anomalous. This result is substantiated in Figure 1, where there is a distinct preponderance 228 
of higher fractional change periods during COPs for green -rated companies, but smaller differences 229 
for other distributions.  230 

The daily model supports the claim that green portfolios experience unusually large value growth 231 
during COPs, with very small p-values for the green portfolios of both sizes. Weaker results 232 
(approximately half the size) are found in the daily model indicating a reduction in the value of fossil 233 
fuel companies, with no strong confirmation of this effect in the whole period comparison. The 234 
distributions behind this result are visualised in Figure 2.  235 

This green portfolio result is very robust. In the SI we report several alternative specifications of the 236 
model – leaving out the interest rate term in Table S2, using an alternative linear fitting algorithm 237 
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with different standard errors in Table S3, and in Table S4 using the S&P 500 index is used as the 238 
neutral group. By contrast, the other significant result in this table, that fossil fuel companies 239 
experience a decrease in valuation, is not robust under a change in the fitting algorithm, as well as 240 
not being found in the whole period method. In some alternative specifications, specifically the 241 
alternative fitting algorithm and using the S&P 500 as the neutral group, there is a significant effect 242 
for COPs increasing the range of values seen by renewables. There are also inconsistent signs of an 243 
increase in the variability of green-rated firms. Otherwise the various specifications of the models are 244 
in agreement that nothing noteworthy is happening.  245 

 246 

Figure 1: Proportional change in stock prices for different portfolios during the period of each COP, or 247 
similar time periods shifted by between 3 and 24 weeks. All portfolios except the neutral portfolio 248 
have the neutral portfolio’s trend subtracted from them. Events more than 5 standard deviations 249 
from the mean of all data are removed for clarity. 250 
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 251 

Figure 2: Plots of the geometric standard deviation (gSD) of different portfolios, either during COPs or 252 
during periods of the same duration between 3 and 24 weeks before and after. Events where the gSD 253 
varied from the average by more than 5 times the standard deviation of all gSD data are removed for 254 
clarity. All portfolios except the neutral portfolio have the neutral portfolio’s trend subtracted from 255 
them.  256 

 257 

 Whole period comparison Daily linear model 

Portfolio 
COP period 
trend diff fit 

COP period 
trend gSD fit 

COP trend 
linear diff 
term x1000 

COP 
trend p 

COP trend 
linear range 
term x 1000 

COP 
range p 

Neutral 
rated 20 

-0.0076  
[-0.1358 - 
0.1206] 

-0.0076 [-
0.1358 - 
0.1206] 

-0.0009 ± 
0.0140 0.9489 

0.0426 ± 
0.0286) 0.1538 

Neutral 
rated 32 

-0.0068 [-
0.1425 - 
0.1289] 

-0.0068 [-
0.1425 - 
0.1289] 

0.0081 ± 
0.0155 0.6034 

0.0362 ± 
0.0235) 0.1342 

Green 
rated 20 

0.0446 [-
0.1401 - 
0.2293] 

0.0446 [-
0.1401 - 
0.2293] 

0.0100 ± 
0.0366 0.7872 

-0.0362 ± 
0.0290) 0.2271 

Green 
rated 32 

0.0633 [-
0.0682 - 
0.1948] 

0.0633 [-
0.0682 - 
0.1948] 

0.0526 ± 
0.0298 0.0879 

-0.0303 ± 
0.0198) 0.1373 
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Fossil 20 -0.0608 [-
0.1855 - 
0.0638] 

-0.0608 [-
0.1855 - 
0.0638] 

-0.0826 ± 
0.0291 0.0105* 

-0.0474 ± 
0.0224) 0.0479* 

Fossil 32 -0.0598 [-
0.1913 - 
0.0717] 

-0.0598 [-
0.1913 - 
0.0717] 

-0.0727 ± 
0.0245 

0.0056*
* 

-0.0238 ± 
0.0213) 0.273 

Renewabl
e 20 

-0.1736 [-
0.3280 - -
0.0192] 

-0.1736 [-
0.3280 - -
0.0192] 

-0.2032 ± 
0.0531 

0.0011*
* 

0.1485 ± 
0.0685) 0.0431* 

Renewabl
e 32 

-0.1002 [-
0.3030 - 
0.1025] 

-0.1002 [-
0.3030 - 
0.1025] 

-0.1340 ± 
0.0482 

0.0092*
* 

0.2917 ± 
0.0756) 

0.0005*
* 

Table 2: how responses to COPs are changing with time. Whole period comparisons present the best 258 
estimate and the [5-95%] confidence interval on the gradient of trend lines between COP number and 259 
the mean of either the fractional change or gSD of stocks in a portfolio. Daily linear model columns 260 
denote the coefficient of the COP number term 𝜂, with the p-value of getting a value this large by 261 
chance in brackets. Probabilities below 0.05 are starred. 262 

Table 2 shows that the neutral-rated stocks exhibit no significant long-term change during COPs 263 
(given that the confidence interval is spanning around zero). This is substantiated in figure 3, which 264 
also shows no trend in this. There is an inconsistent sign of an increase in their variability. There are 265 
stronger signs that the performance of fossil fuel companies during COPs is getting significantly 266 
worse with  time, according to the daily linear model, though this isn’t robustly seen in the whole-267 
period comparison. There are also signs of a similar downwards performance trend for renewable 268 
companies, and this result is robust across both statistical approaches.  269 

 270 
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Figure 3: Plots of the mean change in stock prices of sets of stocks across different numbered COPs. 271 
Background colouring indicates quantiles of stock price change across pseudo-COP periods. Dashed 272 
lines represent best fits to these.  273 

 274 

Results for OPEC meetings 275 

Applying the same methodology to OPEC meetings gives the results in table 3. These show that 276 
OPEC meetings coincide with substantial increases in the value of fossil fuel company stocks, and in 277 
their variability, with both effects well below 5% probability. They also coincide with improved 278 
performances of neutral stocks, though with less statistical confidence. The strength of the changes 279 
in fossil fuel company valuation  is around double that seen in for green-rated companies during 280 
COPs.  281 
 282 
On one level these fossil fuel company effects are unsurprising, given that OPEC meetings often 283 
result in increasing or stabilising global oil prices, increasing the value of fossil fuel companies. On 284 
another level, this appears to be a market failure as net market movement effect could clearly have 285 
been anticipated in advance. Overall, the results indicate that OPEC meetings coincide with a 286 
considerably stronger and more consistent daily market change than during COPs, especially on fossil 287 
fuel company stocks.  288 

 289 

 290 

Portfolio OPEC diff 
OPEC diff p-
val OPEC range 

OPEC range 
p-val 

Neutral rated 
20 (no 
control) 

-0.0004 ± 
0.0003 0.2025 

0.0003 ± 
0.0002 0.2168 

Neutral rated 
32 (no 
control) 

-0.0002 ± 
0.0002 0.4888 

0.0004 ± 
0.0002 0.0465* 

Green rated 
20 

-0.0004 ± 
0.0004 0.2563 

0.0002 ± 
0.0003 0.4516 

Green rated 
32 

-0.0001 ± 
0.0003 0.7004 

0.0002 ± 
0.0002 0.1859 

Fossil 20 
0.0025 ± 
0.0005 0.0001** 

0.0013 ± 
0.0003 0.0010** 

Fossil 32 
0.0025 ± 
0.0004 0.0000** 

0.0011 ± 
0.0003 0.0005** 

Renewable 20 
-0.0020 ± 
0.0006 0.0029** 

0.0015 ± 
0.0005 0.0100* 

Renewable 32 
-0.0012 ± 
0.0006 0.0539 

0.0017 ± 
0.0005 0.0044** 

 291 

Table 3: Differences between stock performance during OPEC meetings compared to non-292 

OPEC meetings, using the daily linear model. Probabilities below 0.05 are starred and those 293 

below 0.01 are double-starred. 294 

 295 

 296 
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Discussion and Concluding Remarks 297 

Given the increasing prominence of climate policy and the potential for significant shifts in the 298 
energy sector, understanding how international climate conferences (COPs) affect financial markets is 299 
crucial. We investigate whether COPs are associated with a shift in stock market valuations of 300 
companies expected to be affected by the transition to a low-carbon economy, and show that some 301 
associations are detectable, meaning that COPs are taken seriously by stock markets, but that the 302 
strongest of these effects are more concerned with company ratings of greenness than the actual 303 
needs of a low-carbon economy. It is important to note that the ESG categorisation varies among 304 
rating agencies, and that alternative rating systems may not show any significant signs of this 305 
phenomenon. We also remark that these patterns are not guaranteed to persist into the future and 306 
should not be interpreted as investment advice.  307 

Going through our four proposed hypotheses, our findings provide little support for the climate 308 
success hypothesis (hypothesis 1) – while there are effects that are not priced in, the strongest of 309 
these are not well-correlated with the requirements of transition. There are inconsistent and weak 310 
signs of reductions in the values of fossil fuel companies and in some model specifications, variability 311 
increases for renewables in the linear daily model, however these are not seen in the whole-period 312 
model. This means we also see little evidence for the market volatility hypothesis (hypothesis 2). We 313 
have evidence against the policy inefficacy hypothesis (hypothesis 3, that COPs are entirely ignored 314 
by markets), as some effects were robustly detected. But we have strong support for hypothesis 4, 315 
the ESG premium hypothesis. This indicates that news from COPs is received by the market, but most 316 
prominently channelled through the prism of ESG metrics rather than an actual need to transition 317 
away from fossil fuels or towards renewable energy. There are signals that more recent COPs are 318 
associated with more stock value losses for fossil fuel companies, however this is tempered by signs 319 
that they are also associated with worse performances for renewables companies too. The changing 320 
trend over time could explain why the whole-period detection methods do not indicate a notable 321 
COP penalty for fossil fuel companies, but the daily method, with a higher sample size to work with, 322 
does detect a statistical difference. Together this leads to our main conclusion that while price 323 
formation among companies with favourable ESG metrics appears to move with COP signals, the 324 
same is not evident for renewable energy companies more broadly. 325 

Our analysis also highlights that OPEC meetings are associated with a more pronounced and 326 
consistent change the fossil fuel stock performance than COP meetings. This makes sense, due to 327 
OPEC’s role in reinforcing fossil fuel output and hence price stability. While the strength of the 328 
association may be due to the shorter duration of the meetings as much as the actual impacts, it 329 
shows there is a route to detectable market judgements on policies in the short term.  330 

In terms of other limitations, our analysis focuses primarily on large-cap companies, and the results 331 
may not generalise to smaller companies. Furthermore, our analysis remains descriptive as isolating 332 
the causal impact of COP events from other concurrent economic and political factors is inherently 333 
challenging. 334 

The findings nevertheless have important policy implications. If international climate conference aim 335 
to drive meaningful financial market shifts, they must move beyond broad commitments and provide 336 
clearer, binding policy signals that directly impact company valuations. This could include stronger 337 
commitments on fossil fuel phase-out, and more clarity on pricing mechanisms such as carbon 338 
markets. Future research could explore the mechanisms through which COP decisions might 339 
indirectly affect market dynamics and hence have implications for climate policy effectiveness. Future 340 
research directions could also explore whether specific COPs announcements have affected stock 341 
markets, as well as what news investors are looking for to allocate resources consistently with a low-342 
carbon transition.  343 

Page 11 of 15 AUTHOR SUBMITTED MANUSCRIPT - ERL-121284.R2

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60 A

cc
ep

te
d 

M
an

us
cr

ip
t



 344 

Acknowledgements  345 

We thank Lakshmi Sannapureddy for useful comments when making this paper. Alaa Al Khourdajie 346 
was supported by the European Union's Horizon Europe research and innovation programme under 347 
grant agreement no. 101056306 (IAM COMPACT) and grant no. 101081179 (DIAMOND). Setu Pelz 348 
acknowledges funding from the European Union’s Horizon Europe Research and Innovation 349 
Programme under grant number 101056873 (ELEVATE). 350 
 351 

Conflict of interest 352 
No conflicts of interest.  353 

 354 

Data access 355 
Data was publicly available from yahoo finance, Sustainalytics and S&P databases. OPEC dates were 356 
taken from their press release page. The code to automatically download the data from yahoo 357 
finance is part of the general codebase for the project, available from the github repository. The 358 
other data required is also uploaded to the github.  359 

 360 

Code availability 361 
The codebase required to perform this calculation is available at github 362 
https://github.com/Rlamboll/HowStocksJudgeCops and a frozen version of it uploaded to zenodo 363 
https://doi.org/10.5281/zenodo.17378710.  364 
 365 

Ethics statement 366 
No ethical statement required. 367 

Bibliography 368 

Alekseev G, Giglio S, Maingi Q, Selgrad J and Stroebel J 2022 A Quantity-Based Approach to 369 

Constructing Climate Risk Hedge Portfolios Online: 370 

https://www.nber.org/papers/w30703 371 

Antoniuk Y and Leirvik T 2024 Climate change events and stock market returns Journal of 372 

Sustainable Finance & Investment 14 42–67 373 

Ardia D, Bluteau K, Boudt K and Inghelbrecht K 2023 Climate Change Concerns and the 374 

Performance of Green vs. Brown Stocks Management Science 69 7607–32 375 

Bataille C, Al Khourdajie A, de Coninck H, de Kleijne K, Nilsson L J, Bashmakov I, Davis S J and 376 

Fennell P S 2025 Defining ‘abated’ fossil fuel and industrial process emissions Energy 377 

and Climate Change 6 100203 378 

Berg F, Kölbel J F and Rigobon R 2022 Aggregate Confusion: The Divergence of ESG Ratings 379 

Review of Finance 26 1315–44 380 

Birindelli G and Chiappini H 2021 Climate change policies: Good news or bad news for firms 381 

in the European Union? Corporate Social Responsibility and Environmental 382 

Management 28 831–48 383 

Page 12 of 15AUTHOR SUBMITTED MANUSCRIPT - ERL-121284.R2

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60 A

cc
ep

te
d 

M
an

us
cr

ip
t

https://github.com/Rlamboll/HowStocksJudgeCops


Birindelli G, Miazza A, Paimanova V and Palea V 2023 Just “blah blah blah”? Stock market 384 

expectations and reactions to COP26 International Review of Financial Analysis 88 385 

102699 386 

Byers E, Krey V, Kriegler E, Riahi K, Schaeffer R, Kikstra J, Lamboll R, Nicholls Z, Sandstad M, 387 

Smith C, van der Wijst K, Lecocq F, Portugal-Pereira J, Saheb Y, Stromann A, Winkler 388 

H, Auer C, Brutschin E, Lepault C, Müller-Casseres E, Gidden M, Huppmann D, Kolp P, 389 

Marangoni G, Werning M, Calvin K, Guivarch C, Hasegawa T, Peters G, Steinberger J, 390 

Tavoni M, van Vuuren D, Al -Khourdajie A, Forster P, Lewis J, Meinshausen M, Rogelj J, 391 

Samset B and Skeie R 2022 AR6 Scenarios Database Online: 392 

https://zenodo.org/record/5886912 393 

Capizzi V, Gioia E, Giudici G and Tenca F 2021 The divergence of ESG ratings: an analysis of 394 

Italian listed companies J. Fin. Mngt. Mar. Inst. 09 2150006 395 

Christensen D M, Serafeim G and Sikochi A 2022 Why is Corporate Virtue in the Eye of The 396 

Beholder? The Case of ESG Ratings The Accounting Review 97 147–75 397 

Clarke, L., Wei, Y.-M., De La Vega Navarro A, Garg A, Hanmann A N, Khennas S, Azevedo I M 398 

L, Löschel A, Singh A K, Steg L, Strbac G and Wada K Energy Systems. In IPCC, 2022: 399 

Climate Change 2022: Mitigation of Climate Change. Contribution of Working Group 400 

III to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change 401 

[P.R. Shukla, J. Skea, R. Slade, A. Al Khourdajie, R. van Diemen, D. McCollum, M. 402 

Pathak, S. Some, P. Vyas, R. Fradera, M. Belkacemi, A. Hasija, G. Lisboa, S. Luz, J. 403 

Malley, (eds.)] 404 

Cont R 2001 Empirical properties of asset returns: stylized facts and statistical issues 405 

Quantitative Finance 1 223–36 406 

Engle R F, Giglio S, Kelly B, Lee H and Stroebel J 2020 Hedging Climate Change News The 407 

Review of Financial Studies 33 1184–216 408 

Folland C and Anderson C 2002 Estimating changing extremes using empirical ranking 409 

methods Journal of Climate 15 2954–60 410 

Ge X, Xue M and Cao R 2024 Do Chinese carbon-intensive stocks overreact to climate 411 

transition risk? Evidence from the COP26 news International Review of Financial 412 

Analysis 94 103334 413 

Gibson Brandon R, Krueger P and Schmidt P S 2021 ESG Rating Disagreement and Stock 414 

Returns Financial Analysts Journal 77 104–27 415 

Gorton G and Ordoñez G 2022 The supply and demand for safe assets Journal of Monetary 416 

Economics 125 132–47 417 

IPCC 2022 Summary for Policymakers [P.R. Shukla, J. Skea, A. Reisinger, R. Slade, R. Fradera, 418 

M. Pathak, A. Al Khourdajie, M. Belkacemi, R. van Diemen, A. Hasija, G. Lisboa, S. Luz, 419 

J. Malley, D. McCollum, S. Some, P. Vyas, (eds.)] In: Climate Change 2022: Mitigation 420 

of Climate Change. Contribution of Working Group III to the Sixth Assessment Report 421 

Page 13 of 15 AUTHOR SUBMITTED MANUSCRIPT - ERL-121284.R2

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60 A

cc
ep

te
d 

M
an

us
cr

ip
t



of the Intergovernmental Panel on Climate Change [P.R. Shukla, J. Skea, R. Slade, A. Al 422 

Khourdajie, R. van Diemen, D. McCollum, M. Pathak, S. Some, P. Vyas, R. Fradera, M. 423 

Belkacemi, A. Hasija, G. Lisboa, S. Luz, J. Malley, (eds.)]. 424 

Kikstra J S, Nicholls Z R J, Smith C J, Lewis J, Lamboll R D, Byers E, Sandstad M, Meinshausen 425 

M, Gidden M J, Rogelj J, Kriegler E, Peters G P, Fuglestvedt J S, Skeie R B, Samset B H, 426 

Wienpahl L, van Vuuren D P, van der Wijst K-I, Al Khourdajie A, Forster P M, Reisinger 427 

A, Schaeffer R and Riahi K 2022 The IPCC Sixth Assessment Report WGIII climate 428 

assessment of mitigation pathways: from emissions to global temperatures 429 

Geoscientific Model Development 15 9075–109 430 

Krishnamurthy A and Vissing-Jorgensen A 2012 The aggregate demand for treasury debt 431 

Journal of Political Economy 120 233–67 432 

Laurent Berge 2018 Efficient estimation of maximum likelihood models with multiple fixed-433 

effects: the R package FENmlm CREA Discussion Papers Online: 434 

https://github.com/lrberge/fixest/blob/master/_DOCS/FENmlm_paper.pdf 435 

Ma D, Zhang Y, Ji Q, Zhao W-L and Zhai P 2024 Heterogeneous impacts of climate change 436 

news on China’s financial markets International Review of Financial Analysis 91 437 

103007 438 

Mantegna R N and Stanley H E 1999 Introduction to Econophysics: Correlations and 439 

Complexity in Finance (Cambridge University Press) 440 

Monasterolo I and de Angelis L 2020 Blind to carbon risk? An analysis of stock market 441 

reaction to the Paris Agreement Ecological Economics 170 106571 442 

Pandey D K, Kumar R and Kumari V 2023 Glasgow climate pact and the global clean energy 443 

index constituent stocks International Journal of Emerging Markets 19 2907–27 444 

Pham H, Nguyen V, Ramiah V, Saleem K and Moosa N 2019 The effects of the Paris climate 445 

agreement on stock markets: evidence from the German stock market Applied 446 

Economics 51 6068–75 447 

Ramiah V, Martin B and Moosa I 2013 How does the stock market react to the 448 

announcement of green policies? Journal of Banking & Finance 37 1747–58 449 

Sabir B and Santhanam M S 2014 Record statistics of financial time series and geometric 450 

random walks Phys. Rev. E 90 032126 451 

Schuster M, Bornhöft S C, Lueg R and Bouzzine Y D 2023 Stock price reactions to the climate 452 

activism by Fridays for Future: The roles of public attention and environmental 453 

performance Journal of Environmental Management 344 118608 454 

UNFCCC 2021 Report of the Conference of the Parties serving as the meeting of the Parties to 455 

the Paris Agreement on its third session, held in Glasgow from 31 October to 13 456 

November 2021 Online: 457 

https://unfccc.int/sites/default/files/resource/cma2021_10a01E.pdf 458 

Page 14 of 15AUTHOR SUBMITTED MANUSCRIPT - ERL-121284.R2

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60 A

cc
ep

te
d 

M
an

us
cr

ip
t



UNFCCC 1992 United Nations framework convention on climate change Online: 459 

https://unfccc.int/resource/docs/convkp/conveng.pdf 460 

 461 

Page 15 of 15 AUTHOR SUBMITTED MANUSCRIPT - ERL-121284.R2

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60 A

cc
ep

te
d 

M
an

us
cr

ip
t


