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ABSTRACT
This paper investigates the intricate relationship between climate policy uncertainty (CPU) and energy market dynamics, fo-
cusing on fossil-based and renewable/low-carbon energy assets. Utilising a comprehensive dataset spanning from April 1987 to 
December 2023, comprising monthly observations of CPU, stock market returns, spot oil prices and various energy commodity 
futures, we employ time series regressions to analyse the effects of CPU on market returns. Our findings reveal that fossil-based 
energy assets are significantly and negatively impacted by changes in CPU, while renewable and low-carbon energy assets ex-
hibit minimal or negligible effects. Moreover, we identify a heightened negative impact of CPU during periods of increased 
uncertainty, underscoring investor sensitivity to abrupt spikes in climate policy uncertainty, particularly in fossil-based energy 
sectors. Robustness analysis confirms the efficacy of the CPU index as a reliable indicator, emphasising the importance of using 
comprehensive metrics to assess the influence of climate policy uncertainty on financial markets. Our study underscores the ne-
cessity for policymakers and industry stakeholders to recognise the implications of climate policy uncertainty on energy markets 
and prioritise efforts to establish clear and consistent policy frameworks to facilitate the transition to a more sustainable energy 
landscape.
JEL Classification: G11, G12, Q48, Q54

1   |   Introduction

Addressing global warming has prompted urgent revisions 
to climate strategies in pursuit of a net-zero economy (Hoque 
et al. 2023). The Paris Agreement, established in 2015, commit-
ted 174 nations to reducing emissions, yet the path to a net-zero 
future remains uncertain due to unpredictable climate pat-
terns, shifting public concerns and evolving technological and 
economic factors (Pham et  al.  2019). This uncertainty, driven 
by political changes, international agreements and climate sci-
ence complexities, complicates the design and implementation 
of effective climate policies. As climate change poses substan-
tial risks to economies and markets, the ambiguity surrounding 

climate policies—especially their timing and impact—adds 
further challenges to the transition to a sustainable economy 
(Gavriilidis 2021).

Building on the uncertainty surrounding climate policies, 
the energy sector—particularly, the fossil fuel and renewable 
energy markets—is significantly shaped by the evolving po-
litical environment and the complexities of climate science. 
As discussed, the path to a net-zero future remains unclear 
due to fluctuating international agreements and shifting po-
litical landscapes, which create ambiguity about future pol-
icy directions (Blyth et al. 2007). This uncertainty is further 
compounded by the ongoing challenges in addressing climate 

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, 
provided the original work is properly cited.

© 2026 The Author(s). International Journal of Finance & Economics published by John Wiley & Sons Ltd.

https://doi.org/10.1002/ijfe.70186
https://doi.org/10.1002/ijfe.70186
mailto:
https://orcid.org/0000-0001-7640-6507
https://orcid.org/0009-0004-3064-4488
mailto:dasteriou@brookes.ac.uk
http://creativecommons.org/licenses/by/4.0/


2 International Journal of Finance & Economics, 2026

change, where policies designed to mitigate extreme weather 
events remain under development and subject to considerable 
unpredictability. Investors, caught between carbon-intensive 
and low-carbon assets, are increasingly faced with difficult 
decisions on whether to delay investments or pivot towards 
sectors less impacted by policy shifts (Pástor et al. 2021). While 
some firms are adapting their strategies to hedge against cli-
mate risks, quantifying these impacts remains a challenge 
(Fried et al. 2021). As the call for a transition from fossil fuels 
to renewable alternatives grows (Brown 2016; Hosseini 2022), 
understanding how these policy shifts influence energy mar-
kets and investment patterns becomes crucial for guiding 
stakeholders through this uncertain transformation (Golub 
et al. 2020).

The key research question this study addresses is: how does cli-
mate policy uncertainty (CPU) shape the pricing of fossil-based 
versus renewable and low-carbon energy assets? To answer this, 
we employ the CPU index developed by Gavriilidis (2021), which 
captures uncertainty surrounding climate-related political and 
regulatory actions based on leading US newspapers.

Since the introduction of the CPU index, a growing literature has 
examined its effects on energy markets. Existing studies have 
documented important links between CPU and oil prices, green 
and brown energy stocks, volatility transmission and hedging or 
safe-haven properties of clean energy and carbon-related assets. 
For example, Bouri et al. (2022), Ding, Ji, et al. (2022), Ding, Liu, 
et al.  (2022) and Hoque et al.  (2023) analyse how CPU affects 
co-movements, volatility spillovers or risk transmission across 
traditional and green energy markets.

However, this literature has focused primarily on volatility, 
correlations and connectedness rather than on whether CPU is 
priced through predictable movements in future energy asset re-
turns and whether such pricing differs systematically between 
fossil-based and renewable assets. In particular, little is known 
about whether CPU shocks generate persistent return effects, 
whether these effects are state-dependent and whether they are 
economically meaningful for investors.

This paper addresses these gaps. We examine whether shocks to 
CPU predict future returns in fossil-based and renewable/low-
carbon energy assets and whether this predictability depends on 
market conditions. Our contribution is threefold. First, we show 
that increases in CPU predict persistent negative future returns 
for fossil-based energy assets, while renewable and low-carbon 
assets display negligible short-run pricing responses. Second, we 
demonstrate that these effects are state-dependent: they become 
substantially stronger during periods when CPU is salient and 
when overall market fear (measured by the VIX) is elevated, re-
vealing an attention-based amplification channel that has not 
been explored in the existing literature. Third, we quantify the 
economic magnitude of these effects, showing that CPU shocks 
generate cumulative losses in fossil-based energy markets that 
are comparable to or larger than, typical multi-month returns.

To implement this analysis, we use monthly data on major fos-
sil energy futures (WTI, Brent, heating oil and natural gas), 
spot oil prices, broad equity returns and a set of renewable and 
low-carbon energy indices from 1987 to 2023. This allows us 

to provide a comprehensive comparison of how CPU transmits 
across traditional and clean energy markets.

The remainder of this paper is structured as follows. Section 2 
reviews related literature, Section 3 describes data and method-
ology, Section 4 presents and discusses findings and Section 5 
concludes the study.

2   |   Literature Review

The challenge of addressing global warming has prompted pol-
icymakers to urgently revise their climate strategies in pursuit 
of a net-zero economy (Hoque et  al.  2023). As climate change 
increasingly impacts the stability of energy systems, its conse-
quences have become a crucial factor in shaping energy secu-
rity. The Paris Agreement, convened in late 2015, underscored 
the global commitment to reducing emissions and transitioning 
to sustainable, low-carbon energy sources (Pham et  al.  2019). 
However, despite the commitment of 174 nations to these am-
bitious climate goals, the path towards a net-zero future re-
mains fraught with significant uncertainties. These challenges 
arise from unpredictable climate patterns, shifting public con-
cerns and evolving technological and economic conditions. The 
growing frequency of extreme weather events—such as rising 
temperatures, sea level rise, cyclones and wildfires—further 
exacerbates the situation, heightening risks to both energy 
infrastructure and societal stability (Ren et  al.  2022). In this 
complex environment, the successful implementation of cli-
mate policies remains uncertain, as multiple factors shape the 
course of the transition to a low-carbon, sustainable economy 
(Gavriilidis 2021).

The uncertainty surrounding climate policy plays a pivotal role 
in shaping the energy landscape, especially at the intersection 
of fossil fuel and renewable energy sectors. This uncertainty 
arises from the shifting political environment, fluctuating in-
ternational agreements and the complexities of climate science, 
creating a landscape where future policy directions remain un-
clear (Blyth et al. 2007). Fossil fuels, as the primary contribu-
tors to carbon emissions, face heightened risks from evolving 
climate regulations, which may disrupt their market position. 
Conversely, this very uncertainty could also fuel investments in 
renewable and low-carbon energy alternatives, which stand to 
benefit from policy-driven incentives aimed at decarbonisation 
(Gavriilidis 2021; Ding, Ji, et al. 2022). As countries refine their 
climate frameworks, the implications for both fossil and renew-
able energy assets are profound. A clearer understanding of how 
energy markets react to these unpredictable shifts in policy is 
essential for guiding investors through this transformative tran-
sition (Golub et  al.  2020). The development of indicators such 
as the CPU metric, introduced by Gavriilidis  2021, highlights 
the degree of ambiguity surrounding climate policies, offering 
insights into how these uncertainties may impact energy con-
sumption and emissions trajectories. Such measures provide 
critical evidence for navigating the complex terrain of energy 
transition and investment in the context of policy volatility.

Building on this uncertainty, the complexities of climate policy 
have a particularly pronounced effect on the crude oil market, 
where shifts in both supply and demand dynamics are directly 
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influenced by the evolving regulatory landscape. As govern-
ments and institutions struggle to define clear and consistent 
climate strategies, the resulting ambiguity significantly impacts 
crude oil prices, with potential disruptions on both the supply 
and demand sides. This volatility is evident in studies by Ding, 
Liu et al. (2022) and Salisu et al. (2023), which explore the vary-
ing effects of CPU on oil prices across different time frames. 
Moreover, Guo et  al.  (2022) reveal a nonlinear relationship 
between CPU and energy prices, highlighting how this uncer-
tainty increases market risks and price instability, particularly 
for fossil fuels. Consequently, such unpredictability complicates 
investment decisions in fossil fuel markets, further exacerbating 
the volatility in global crude oil prices.

Recent research has highlighted the interaction between CPU 
and both traditional fossil energy and sustainable green markets. 
Bouri et al. (2022) found that CPU positively impacts both green 
and brown energy stocks, with a stronger effect on green stocks. 
Ding, Ji, et al. (2022) explored CPU's influence on the correla-
tion between carbon-intensive and low-carbon assets. Hoque 
and Batabyal (2022) used the GARCH model to assess the hedg-
ing and safe heaven properties of carbon futures and clean en-
ergy stocks, finding carbon futures as a strong safe haven across 
market conditions, while clean energy stocks offered limited 
hedging. Hoque et al. (2023) show that CPU, energy stocks and 
carbon emissions futures act as volatility spillover transmitters, 
while alternative energy stocks serve as receivers. Li et al. (2023) 
examine the bi-directional causality between renewable (REC) 
and non-renewable energy consumption (NEC) and policy un-
certainty, finding a positive or negative relationship between 
REC and CPU depending on government attitudes towards cli-
mate change, while the link between NEC and CPU is generally 
positive, except during global financial crises. Ren et al. (2023) 
explore the dynamic causal relationship between CPU and 
both renewable and conventional energy assets, noting that 
this connection strengthens during periods of extreme climate 
policy fluctuations. They find that CPU acts more as a receiver 
of market volatility than a transmitter, with bidirectional cau-
sality observed between CPU and both traditional energy (oil, 
coal, natural gas) and green markets (clean energy, green bonds, 
carbon trading). Finally, the work of Tedeschi et al. (2024) un-
derscores the time-varying impact of CPU on stock market re-
turns, with increased climate risk leading to rising clean energy 
stock returns and a decrease in fossil fuel stocks, particularly, 
in Europe.

Building on the complexities of climate policy and its effects 
on energy markets, CPU plays a pivotal role in influencing 
both market prices and broader economic conditions. As men-
tioned earlier, shifts in the regulatory landscape and political 
decisions significantly impact the supply and demand dynam-
ics in energy markets, including crude oil. This results in a 
bi-directional relationship between policy uncertainty and oil 
prices, where fluctuations in oil prices can increase economic 
uncertainty, prompting governments to introduce policies to 
mitigate the situation. At the same time, the uncertainty sur-
rounding such policies can influence market sentiment, leading 
to further price volatility (Antonakakis et  al.  2014; Dash and 
Maitra 2021; Su et al. 2021). Studies have shown that rising oil 
prices can negatively affect business productivity and investor 
confidence, which in turn reduces demand for oil (Rahman and 

Serletis  2011; Filis and Chatziantoniou  2014; Montoro  2012). 
Conversely, economic policy uncertainty often dampens invest-
ment and production, placing downward pressure on oil prices 
(Antonakakis et al. 2014; Pástor and Veronesi 2013). This ongo-
ing cycle of price fluctuations and policy uncertainty is partic-
ularly evident in the context of climate change, where political 
actions—such as the US withdrawal from the Paris Agreement 
and inconsistent climate strategies from other nations—cre-
ate further ambiguity in the energy landscape (Diaz-Rainey 
et al. 2021; Lin and Bega 2021).

3   |   Data and Methodology

3.1   |   The Data Set

This study incorporates a selection of four widely recognised 
fossil-based energy commodity futures (for fossil based tradi-
tional energy assets), including Brent Crude oil and WTI, which 
are historically significant in the global energy mix (Hanif 
et al. 2019; Mensah et al. 2019; Hasan and Hossain 2022) and 
highly relevant to climate policy discussions. In addition, we 
include five renewable and low-carbon energy assets (as the 
renewable source assets), chosen for their role in providing 
valuable insights into the energy transition as well as captur-
ing investor sentiment and market trends. The study also lever-
ages data from the S&P500 index and the spot prices of crude 
oil and petroleum products to serve as proxies for stock market 
performance. Central to our analysis is the CPU index, which 
we use as the primary independent variable to assess its impact 
on these energy assets, alongside other uncertainty indices to 
ensure robustness and offer a comparative perspective. All the 
variables and their respective sources are given in Table 1. The 
data set covers 441 monthly observations for the CPU index, for 
the stock market returns and for the fossil-based energy com-
modities from April 1987 to December 2023; and nearly 200 
monthly observations for the renewable and low-carbon energy 
assets from December 2008 to December 2023 (for details with 
regards to small variations in dates among those indices check 
Table 1, data span information).

All data are in a monthly frequency, consistent with the CPU 
index availability. Additionally, logarithmic monthly returns 
are calculated for all assets to maintain consistency and ensure 
stationarity of the variables. All asset price series (equity, fossil 
energy futures, spot oil and renewable/low-carbon indices) are 
therefore expressed in logarithmic monthly returns. The CPU 
index is expressed in logarithmic monthly changes, consistent 
with the relevant literature. Because renewable and low-carbon 
indices become available later than fossil-based assets, the esti-
mation sample differs across asset groups, as detailed in Table 1.

Additionally, all financial series are denominated in US dollars 
or are USD-based indices provided by the data vendors. The 
CPU index is constructed from US newspapers and is therefore 
also inherently US-dollar-based in its information content. No 
explicit seasonal adjustment is applied, as all variables are ex-
pressed in monthly logarithmic returns (or monthly log changes 
for CPU), which removes deterministic seasonal patterns in lev-
els and is standard practice in the energy and financial econom-
ics literature.
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The return dynamics of all examined assets are volatile and time-
varying, with CPU fluctuations particularly erratic. Despite 
sustained high volatility, the CPU shows less volatility during 
crises, such as the 2008 Global Financial Crisis and COVID-19. 

Heating oil and natural gas, among fossil energy futures, exhibit 
higher volatility clustering. Among renewable and low-carbon-
based energy assets, all show similar return patterns with the 
highest volatility during COVID-19.

TABLE 1    |    Definition of variables.

Dimension Variable Abbreviation Source Data span

Risk related to 
climate policy 
uncertainty

Climate Policy 
Uncertainty Index

CPU www.​polic​yunce​rtain​ty.​com Apr 1987–Dec 2023 (441 Obs)

Risk related to stock 
market uncertainty

US Equity Market 
Volatility Index

EMV www.​polic​yunce​rtain​ty.​com Apr 1987–Dec 2023 (441 Obs)

CBOE Volatility 
(VIX) index

VIX www.​inves​ting.​com Feb 1990–Dec 2023 (407 Obs)

Equity Market 
Volatility Tracker: 

Energy and 
Environmental 

Regulation

EEREMV fred.​stlou​isfed.​org Apr 1987–Dec 2023 (441 Obs)

Stock market returns Standard & Poor's 
500 Index

S&P500 www.​inves​ting.​com Apr 1987–Dec 2023 (441 Obs)

Spot Price for 
Crude Oil and 

Petroleum Products

OILP www.​eia.​gov Apr 1987–Dec 2023 (441 Obs)

Measures of fossil-
based energy assets

Crude Oil WTI 
Futures Index

WTI www.​inves​ting.​com Apr 1987–Dec 2023 (441 Obs)

Brent Oil 
Futures Index

BRENT www.​inves​ting.​com July 1988–Dec 2023 (426 Obs)

Heating Oil 
Futures Index

HEAT www.​inves​ting.​com Apr 1987–Dec 2023 (441 Obs)

Natural Gas 
Futures Index

NAT_GAS www.​inves​ting.​com May 1990–Dec 2023 (404 Obs)

Measures of 
renewable and low-
carbon based energy 
assets

FTSE 
Environmental 
Opportunities 

Renewable and 
Alternative Energy

FTEORE www.​inves​ting.​com Dec 2008–Dec 2023 (181 Obs)

FTSE 
Environmental 
Opportunities 

Waste and Pollution 
Control Technology

FTEOWP www.​inves​ting.​com Dec 2008–Dec 2023 (181 Obs)

VanEck Low Carbon 
Energy ETF

SMOG www.​inves​ting.​com July 2007–Dec 2023 (199 Obs)

Ardour Solar 
Energy Historical

SOEN www.​inves​ting.​com July 2006–Dec 2011 (199 Obs)

S&P Global Clean 
Energy EURO TR

SPGE www.​inves​ting.​com Jan 2005–Dec 2011 (228 Obs)

Note: All financial variables are converted to monthly logarithmic returns computed as Rt = ln(Pt) − ln(Pt − 1). The Climate Policy Uncertainty (CPU) index is used in 
logarithmic first differences (ΔCPU), and an alternative specification considers only positive CPU changes (INC_CPU), as defined in Section 3.2. The fossil-based 
energy assets and CPU index are available from April 1987 to December 2023, whereas renewable and low-carbon indices begin later, mostly from 2005 onwards. 
Consequently, regressions including renewable/low-carbon indices are estimated over their available sample windows only, while fossil-based asset regressions use the 
full 1987–2023 period.

http://www.policyuncertainty.com
http://www.policyuncertainty.com
http://www.investing.com
http://fred.stlouisfed.org
http://www.investing.com
http://www.eia.gov
http://www.investing.com
http://www.investing.com
http://www.investing.com
http://www.investing.com
http://www.investing.com
http://www.investing.com
http://www.investing.com
http://www.investing.com
http://www.investing.com
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Descriptive statistics are presented in Table  2 and reveal that 
CPU changes have the highest volatility of all the series. From 
the fossil-based assets, natural gas has the mean return and the 
highest volatility. Renewable and low-carbon assets generally 
have lower volatility than fossil energy assets. All renewable 
return series are negatively skewed, while fossil-based returns 
depict positive skewness, indicating asymmetric distributions in 
both cases. The kurtosis values are high suggesting leptokurtic 
distributions and heavy tails. Unit root tests confirm the ab-
sence of stationarity issues in return series and CPU changes. 
Pearson's correlations reported in Table 3 show generally very 
low correlations between CPU and fossil-based energy assets, as 
well as with renewable and low carbon-based assets.

3.2   |   Methodology

To examine the impact of CPU on market returns, we perform 
the following time series regressions:

where Rt denotes monthly logarithmic returns on the S&P500 
index (S&P500), the spot oil price index (OILP), the crude oil 
WTI futures index (WTI), the Brent futures index (BRENT), the 
heating oil futures index (HEAT), the natural gas futures index 
(NAT_GAS), the FTSE environmental opportunities renewable 
energy index (FTEORE), the FTSE environmental opportuni-
ties waste and pollution control technology index (FTEOWP) 
the VanEck low carbon energy index (SMOG), the Ardour solar 

energy index (SOEN) and the S&P global clean energy index 
(SPGE). ΔCPU stands for the logarithmic change in the CPU 
index provided by Gavriilidis  (2021). L5 transforms a variable 
into a row vector consisting of five lags of that variable and Xt is 
a set of exogenous variables that includes an intercept and day-
of-the-week indicators (except for Monday to avoid the dummy 
variable trap). Thus, in order to ensure that we capture fully the 
effect of CPU, we include in our regression models lagged terms 
of own returns as well as squared lagged returns.

Additionally, because people's attention might be limited, they 
are likely to focus on attention-grabbing changes in CPU or 
rather increases in CPU. This asymmetric effect with regards 
to limited attention span has been previously studied by Da 
et al. (2015), Wang et al. (2023) and Choi et al. (2020). Thus, in 
a similar fashion, we use an alternative CPU indicator which is 
the increase in CPU (INC_CPU). In particular, we define INC_
CPU as follows:

By doing this, the regression model in Equation (1) is now dif-
ferent and given by:

where INC_CPU is used instead of the change in CPU and all 
other variables are defined as before.

(1)

Rt = �1L5
(

�CPUt

)

+ �2L5
(

Rt
)

+ �3L5
(

R2
t

)

+ �4Xt + �t
INCCPU =

{

𝛥CPUt , if 𝛥CPUt >0

0 , Otherwise

}

(2)
Rt = �1L5

(

INC_CPUt

)

+ �2L5
(

Rt
)

+ �3L5
(

R2
t

)

+ �4Xt + et

TABLE 2    |    Descriptive statistics.

Variable Obs Mean SD Min Max Skewness Kurtosis DF tests

ΔCPU 440 0.0038 0.3618 −1.7013 1.2326 −0.176 3.802 −34.021

Stock market indices

S&P500 442 0.0073 0.0438 −0.2176 0.1268 −0.756 5.052 −20.610

Fossil-based energy assets

OILP 440 0.0030 0.0952 −0.5681 0.5456 −0.623 10.85 −15.733

WTI 442 0.0084 0.1046 −0.5424 0.8838 1.167 15.76 −18.259

BRENT 427 0.0088 0.0979 −0.5499 0.4617 0.016 7.368 −10.124

HEAT 442 0.0082 0.0932 −0.3221 0.3835 0.220 4.495 −17.083

NAT_GAS 405 0.0128 0.1574 −0.4162 0.6261 0.472 4.120 −18.547

Renewable and low-carbon based energy assets

FTEORE 182 0.0035 0.0576 −0.1849 0.1706 −0.209 3.129 −19.940

FTEOWP 182 0.0074 0.0441 −0.1424 0.1269 −0.322 3.455 −13.174

SMOG 200 0.0025 0.0860 −0.3949 0.2714 −0.600 5.389 −13.981

SOEN 229 0.0042 0.0786 −0.3347 0.2054 −0.595 5.008 −12.622

SPGE 212 0.0039 0.0406 −0.0123 0.1873 −0.161 13.245 −12.803

Note: Descriptive statistics for monthly logarithmic returns of all financial and energy market variables and monthly logarithmic changes in the Climate Policy 
Uncertainty (CPU) index. The sample spans April 1987 to December 2023 for fossil-based assets and equity markets, while renewable and low-carbon assets have 
shorter available histories as indicated in Table 1. Data are collected from Polic​yUnce​rtain​ty.​com, the US Energy Information Administration, FRED, and Inves​ting.​
com.

http://policyuncertainty.com
http://investing.com
http://investing.com
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Furthermore, to examine deeper the attention-grabbing roe of 
CPU related changes, we re-estimate the basic model given in 
Equation (1) this time focusing on salient times, through the fol-
lowing model:

where Et is an indicator variable that takes the value of one if 
month t is at the top decile of �CPUt. We postulate that for the 
months when the change in CPU is overwhelmingly positive 
(i.e., very high or in the top 10%), investors will find the consis-
tent message to be salient and be more deterred than regular, 
compared to days with negative or neutral CPU levels.

Finally, we repeat the previous exercise for periods of elevated 
stock market fear using the VIX index. The regression model in 
this case is modified as follows:

where this time Ft is an indicator variable that takes the value 
of one for the months that the VIX index is at the top decile 
and zero otherwise. In this model we combine extreme uncer-
tainty in the stock market with uncertainty emanating from 
climate policy changes to check their possible combined effects 
in stock markets. All regression models are estimated with the 
Newey and West (1987) method to correct for heteroskedasticity. 
Table  4 summarises the four empirical specifications, the key 
regressors and the corresponding economic hypotheses tested. 
This clarifies how each model contributes to the overall identifi-
cation strategy. The next section presents and discusses empiri-
cal results of those regression models.

4   |   Empirical Results

In this section we discuss our main results. First, we show 
that the change in CPU predicts market return reversals, 
mostly for the fossil-based energy assets rather than the re-
newable and low carbon-based ones and the generic market 
returns captured by the S&P index. More specifically, Table 5 
presents results from equation model (1) and we see that there 
are negative significant �CPUt−1 terms for BRENT and HEAT 
and �CPUt−2 terms for OILP, WTI, BRENT and HEAT, while 
HEAT is negatively affected by the fourth lag of �CPU  as well. 
Conversely, the significant lagged ΔCPU terms for S&P500, 
FTEORE and FTEOWP are positive, while there are no signifi-
cant lagged terms for SMOG, SOEN and SPGE. The magnitude 
of the effect is economically meaningful: the average impact 
of a one standard deviation shift in ΔCPU on the next month's 
BRENT and HEAT are 2.63 and 3.08 bps, respectively, which 
is nearly three and four times the size of their unconditional 
average monthly returns respectively (see Table 2 for descrip-
tive statistics). We examine the lags of ΔCPU to determine the 
overall 5 months effect by calculating the sum of the lagged 
ΔCPU coefficients from t − 2 to t − 5. We observe that for one 
(HEAT) out of the five fossil-based assets the effect is negative 
and statistically significant for the 10%. Additionally, we test 
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whether a reversal of the initial decline occurs in the follow-
ing trading months by calculating the sum of the lagged ΔCPU 
coefficients from t − 2 to t − 5. In this case, the results are more 
striking since we observe that for four (OILP, WTI, BRENT 
and HEAT) out of the five fossil-based assets the effect is neg-
ative and statistically significant for the 10%. The results of the 
summed lagged terms for all other assets are either positive or 
very small negative but never statistically different from zero. 
Thus, we see clearly that the change in CPU has detrimental 
effects on the monthly stock returns of the fossil-based assets 
and no effects on the rest of the assets. Renewable energy as-
sets are not negatively impacted by changes in CPU.

To gauge the economic magnitude of these effects, we scale 
the coefficients by the standard deviation of ΔCPU (0.3618; 
see Table 2). A one-standard-deviation increase in CPU lowers 
next-month BRENT and HEAT returns by about 0.95 and 1.11 
percentage points, respectively, based on the ΔCPU (t − 1) coef-
ficients of −0.0263 and −0.0308. These effects are slightly larger 
than the corresponding unconditional average monthly returns 
of 0.88% for BRENT and 0.82% for HEAT (see Table 2). When we 
also consider the second lag of ΔCPU, the implied cumulative 
impact over the next 2 months amounts to roughly 2.0–2.4 per-
centage points for these two fossil-based assets, confirming that 
the predictive effect of CPU shocks is economically meaningful 
as well as statistically significant.

Table 6 presents results of equation model (2) where instead of 
ΔCPU we re-estimate the time series models for the cases where 
the change is CPU is positive. This way, we examine whether 
the impact of sudden increases in the uncertainty with regards 
to climate policy is more important in determining monthly 
stock returns. The results of this specification verify the anal-
ysis undertaken before. Namely, we observe again strong neg-
ative effects on the monthly returns of the fossil-based energy 
assets and weak positive effects for the rest of the stock market 
returns. This time the results are more robust than before since 
we have strong and statistically significant negative effects for 
OILP, WTI and BRENT (for 10% significance level) as well as 
for HEAT (for 5% significance level) for the sum of the first five 
lagged terms and for all four assets when it comes to the sum 
of the four lagged terms (t − 2 to t − 5) all significant for the 5% 
level. Thus, when the change is CPU is positive investors react 
negatively in terms of fossil-based assets, while there is no evi-
dence of significant reaction for the renewable energy and low 
carbon-based one.

The cumulative effects of positive CPU shocks are also sizeable. 
Using the sums of the INC_CPU coefficients from t − 1 to t − 5 
and the standard deviation of ΔCPU (0.3618), a one-standard-
deviation increase in CPU implies a cumulative decline of about 
1.05 percentage points for BRENT and 1.77 percentage points for 
HEAT over the subsequent 5 months. These losses correspond to 
roughly 1–2 months of typical returns for these assets, indicating 
that sharp increases in climate-policy uncertainty generate per-
sistent and non-negligible adverse effects on fossil-based energy 
markets, whereas the corresponding cumulative effects for re-
newable and low-carbon assets remain close to zero.

Furthermore, Table  7 presents results for equation model (3) 
that examines the relationship among change in CPU and T
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energy-based stock market during salient times. This is done by 
focusing our results on periods of overwhelmingly positive CPU 
by taking the observations that belong on the top 10% of the dis-
tribution of the variable. The results provide support in favour 
of the attention-grabbing role of changes in CPU with regard 
to the fossil-based assets. Specifically, we find that �CPUt−1 is 
negatively related with OILP, WTI and HEAT; �CPUt−2 is neg-
atively related with OILP; �CPUt−3 is negatively related with 
OILP, WTI and BRENT and �CPUt−4 is negatively related with 
BRENT. The summed effects either for the first 5 months or for 
the 4 months after the initial monthly effect are again negative 
and statistically significant for most of the assets (the only excep-
tion is NAT_GAS, which seems to be unaffected). Regarding the 
renewable and low-carbon-based assets, we observe a negative 
first lag effect for SOEN and a positive first lag effect for SPGE. 
However, for both those two assets, as well as all other renew-
able energy assets, the overall (summed up) effects are statisti-
cally equal to zero.

During salient CPU episodes (months in the top decile of the 
ΔCPU distribution), the economic impact becomes very large. 
For instance, the sum of the E·ΔCPU coefficients from t − 1 to 
t − 4 for HEAT equals −0.1412, which, when scaled by the stan-
dard deviation of ΔCPU (0.3618), corresponds to a cumulative 
decline of about 5.1 percentage points in HEAT returns over 
the 4 months following a salient CPU shock. This loss exceeds 
the asset's typical cumulative 4-month return, indicating that 
large CPU spikes attract strong investor attention and generate 
economically substantial declines in fossil-based energy mar-
kets, whereas the corresponding effects for renewable and low-
carbon indices remain statistically and economically weak.

Additionally, the strong negative effect of the attention-grabbing 
hypothesis is further verified by the results presented in Table 8, 
that report findings of equation model (4). Here the change in 
CPU is interacted with the top 10% values of stock market uncer-
tainty captured by the VIX index. From the obtained results we 
can clearly see that when the stock market uncertainty is hap-
pening in conjunction with high CPU then the negative effect on 
fossil-based assets is even larger. The resulting summed effects 
for 5 and 4 lagged months, respectively, are highly negative and 
statistically significant for the 1% level for all fossil-based assets 
bar NAT_GAS.

The interaction of CPU with periods of high stock market fear 
yields, particularly, large economic effects. Scaling the sums of 
the F·ΔCPU coefficients from t − 1 to t − 4 by the standard de-
viation of ΔCPU (0.3618) shows that a one-standard-deviation 
CPU shock when the VIX is in its top decile reduces cumulative 
returns by about 13.1 percentage points for OILP, 8.5 percent-
age points for WTI, 6.3 percentage points for BRENT and 4.9 
percentage points for HEAT over the following 4months. These 
losses are several times larger than the corresponding uncondi-
tional average monthly returns, highlighting that climate-policy 
uncertainty becomes an especially powerful downside risk 
factor for fossil-based energy assets in already stressed market 
conditions, while the corresponding effects for renewable and 
low-carbon indices remain small and statistically insignificant.

Thus, concluding, all our specifications show clearly that 
changes in CPU are negatively impacting fossil-based asset 

returns while they have either a small positive or negligible 
(near-zero) impact on the renewable energy sector assets. 
This aligns with previous studies by Liu et  al.  (2022), Guo 
et al.  (2022), Ding, Liu, et al.  (2022), Shang et al.  (2022) and 
Salisu et al. (2023). Several factors contribute to this negative 
association, including stringent environmental regulations 
and potential carbon taxes, climate-related risks affecting 
investor sentiment, shifting public opinion towards cleaner 
energy sources, the global trend towards decarbonisation 
and CPU. These factors collectively reduce the attractiveness 
of fossil fuel investments in an evolving energy landscape. 
Conversely, the positive impact on renewable energy assets 
may stem from growing public enthusiasm for climate change 
mitigation, governments, which have been increasingly in-
clined to support renewable energy investments through 
measures such as subsidies, tax incentives and other forms 
of assistance and the hedging benefits of clean energy stocks 
(Olhoff and Christensen  2018; Mensah et  al.  2019; Sarker 
et  al.  2023; Ding, Ji, et  al.  2022; Hoque and Batabyal  2022). 
Further, the near-zero impact on renewable energy assets may 
suggest that short-term uncertainties in climate policy do not 
immediately affect the financial system and the implementa-
tion of climate policy is complex and influenced by various 
factors, including substitution costs, geographic and political 
considerations (Kaiser and Welters  2019; Lobato et  al.  2021; 
Umar et al. 2021).

Finally, further to the analysis presented for reasons of robust-
ness we re-estimated all regression models substituting instead of 
ΔCPU, once using the VIX series as proxies of general stock mar-
ket uncertainty and once using the Energy and Environmental 
Regulation Equity Market Volatility (EEREMV) as an alterna-
tive proxy the CPU index provided by Gavriilidis  (2021).1 The 
obtained results from those alternative uncertainty proxies re-
ported again some negative correlations with the fossil-based as-
sets and no effects with all other assets. However, those negative 
effects were more pronounced and statistically more significant 
when the change in the CPU index was used. This verifies that 
the CPU index is a good indicator, something that is verified 
by many other studies (Salisu et al. 2023; Liang et al. 2022; Ma 
et al. 2019; Wang et al. 2022).

An important question arising from the results is why renew-
able and low-carbon energy assets appear largely unaffected 
by CPU shocks, in contrast to fossil-based assets. One plausi-
ble explanation relates to the nature of transition-risk exposure 
across the two sectors. CPU is more directly linked to down-
side risk for carbon-intensive industries through the prospect of 
tighter regulation and stranded-asset concerns and the finance 
literature shows that markets price such stranded-asset and 
transition-risk channels in fossil-related valuations (Sen and 
von Schickfus 2020; von Dulong et al. 2023). By contrast, renew-
able and low-carbon technologies are generally aligned with the 
long-run direction of decarbonisation and are often supported 
by institutional frameworks that can reduce short-run revenue 
risk, including support schemes and stable remuneration struc-
tures (Barradale 2010; Alcorta et al. 2024). In addition, renew-
ables frequently rely on long-term contracting arrangements 
such as power purchase agreements (PPAs), which can reduce 
exposure to short-run price volatility and provide more predict-
able cash flows, potentially dampening immediate transmission 
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from monthly policy-uncertainty shocks to asset returns 
(Gohdes et al. 2023). Consistent with a delayed-transmission in-
terpretation, the clean-energy finance literature also finds that 
uncertainty effects can be more pronounced at lower frequen-
cies (i.e., longer horizons) than at high-frequency monthly hori-
zons (Seetharam and Nyakurukwa 2025). Taken together, these 
mechanisms provide an economic rationale for why renewable 
and low-carbon assets may display statistically weak and eco-
nomically limited short-run responses to CPU, even though 
policy uncertainty remains relevant for longer-term renewable 
investment decisions.

5   |   Conclusions

Concluding, fossil-based energy assets experience significant 
and adverse impacts from shifts in CPU, contrasting with the 
minimal effects observed on renewable and low-carbon energy 
assets. This discrepancy suggests a marked sensitivity among 
investors to heightened uncertainty surrounding climate pol-
icies, particularly concerning traditional fossil-based energy 
sources. Moreover, the exacerbating role of CPU during periods 
of increased uncertainty underscores the heightened negative 
influence on returns of fossil-based energy assets. This implies 
that investors exhibit heightened sensitivity to abrupt spikes in 
CPU, amplifying adverse outcomes for investments in fossil-
based energy sectors. These findings underscore the critical 
importance of incorporating CPU into investment strategies, 
particularly within energy markets. Investors must recognise 
the divergent impacts of CPU on fossil-based versus renewable 
and low-carbon energy assets to make well-informed decisions 
aligned with long-term sustainability objectives.

Furthermore, the robustness analysis confirms the efficacy of 
the CPU index as a reliable indicator of CPU, as its significant 
effects on fossil-based asset returns persist even when alter-
native uncertainty proxies are considered. This highlights the 
necessity of employing comprehensive and dependable metrics 
to gauge the influence of CPU on financial markets accurately. 
Policymakers and industry stakeholders should acknowledge 
the ramifications of CPU on energy markets and prioritise ef-
forts to establish clear and consistent policy frameworks. By pro-
viding stability and clarity in policy regulations, policymakers 
can alleviate investor apprehensions and stimulate investment 
in renewable and low-carbon energy sources, thereby facilitat-
ing the transition to a more sustainable energy landscape.

Our findings carry several implications for climate and finan-
cial policymakers. First, the strong and state-dependent nega-
tive pricing of CPU in fossil-based energy markets indicates 
that unclear or volatile climate policy frameworks impose real 
financing costs on carbon-intensive sectors. This suggests that 
regulatory ambiguity itself can accelerate capital reallocation 
away from fossil fuels by raising risk premia and increasing the 
cost of capital for carbon-intensive activities.

Second, the fact that renewable and low-carbon assets exhibit 
weak short-run sensitivity to CPU implies that existing support 
mechanisms, contracting structures and long-term policy com-
mitments can insulate clean energy investments from short-
term political fluctuations. This highlights the importance of 

stable and credible policy instruments—such as long-term sub-
sidies, feed-in tariffs, contracts-for-difference and power pur-
chase agreements—in supporting the energy transition.

Third, our evidence that CPU becomes particularly damaging 
during periods of high financial market stress underscores the 
value of policy credibility and communication in turbulent 
times. During macroeconomic or financial crises, abrupt or am-
biguous climate-policy signals can amplify market instability in 
energy markets, suggesting that coordination between climate 
authorities and financial regulators is especially important in 
such periods.

While our analysis provides robust evidence that CPU is priced 
asymmetrically across fossil-based and renewable energy 
markets, it is subject to several limitations. First, we rely on 
aggregate energy and equity indices, which mask potentially 
important cross-firm heterogeneity in exposure to climate pol-
icy risk. Individual firms differ in technology, geographic foot-
print, regulatory exposure and transition readiness and these 
differences may lead to heterogeneous responses that cannot 
be observed at the index level. Second, our use of monthly data, 
dictated by the availability of the CPU index, may understate 
high-frequency adjustment dynamics within each month. 
Investor reactions to climate-policy news may occur rapidly 
around policy announcements or political events and such 
intra-month responses are averaged out in monthly returns. As 
a result, our estimates should be interpreted as capturing the 
medium-term pricing of CPU rather than short-run trading re-
sponses. Moving forward, future research endeavours should 
delve deeper into additional factors shaping the relationship 
between CPU and energy market dynamics, such as techno-
logical advancements, regulatory changes and international 
agreements, to provide further insights for academia and in-
dustry stakeholders alike.

Data Availability Statement

The data that support the findings of this study are available on request 
from the corresponding author. The data are not publicly available due 
to privacy or ethical restrictions.

Endnotes

	1	These results are not reported here for economy of space but are avail-
able from authors upon reasonable request.
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