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Abstract

The growing importance of renewables in the global push towards low-carbon econo-
mies has led to rising investor interest in clean energy stocks; however, their perfor-
mance remains sensitive to macroeconomic and financial conditions. This study aims 
to examine the dynamic short-run and long-run impacts of macroeconomic and fi-
nancial stress factors on clean energy stock returns, proxied by the Clean Edge Green 
Energy Index. Monthly data covering the period from January 2008 to June 2025 are 
employed. An autoregressive distributed lag modeling framework is used to capture 
both short-run dynamics and long-run equilibrium relationships between clean en-
ergy stock returns, crude oil prices, exchange-rate, interest rate, and the volatility index. 
The results confirm the existence of a stable long-run relationship among the variables, 
as evidenced by the bounds testing approach. In the short run, increases in volatility, 
exchange-rate appreciation, and rising interest rates exert statistically significant nega-
tive effects on clean energy stock returns, while the adjustment toward long-run equi-
librium is rapid, with approximately 74% of short-run deviations corrected within one 
month. In the long run, exchange-rate movements and interest rates continue to im-
pose persistent and economically meaningful adverse effects, whereas crude oil price 
changes remain statistically insignificant. These findings underscore the importance of 
macro-financial conditions in shaping clean energy stock performance beyond com-
modity price dynamics and highlight the role of stable financial environments in sup-
porting long-term investment in renewable energy markets.
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INTRODUCTION 

The transition to clean energy technology is a major transforma-
tion with profound economic and technological implications. The 
impact that the transition has on energy extends not only to the 
energy sector but to all areas where capital flows and investment 
behavior occur. Different countries have set more aggressive de-
carbonization targets, resulting in a wider range of investments in 
clean and renewable energy technologies regionally and across var-
ious financial markets. Furthermore, clean energy assets are char-
acterized as capital-intensive, reliant on long-term debt financing, 
and more sensitive to economic activity cycles than conventional 
corporate equities; thus, they are particularly vulnerable to dete-
riorating financing conditions and heightened financial volatility. 
Global investment in renewable energy has expanded rapidly in re-
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cent years, driven by policy commitments, decarbonization targets, and rising capital flows into 
clean energy markets (IEA, 2024; IEA, 2025; OECD, 2024; Gniadkowska-Szymańska et al., 2025; 
Apergis & Payne, 2010; Gyimah et al., 2022).

Despite increasing research interest, the dynamic role of macroeconomic and financial stress factors in 
shaping clean energy stock performance remains insufficiently understood. Very few studies have ex-
amined how multiple macroeconomic variables jointly affect clean energy stocks across different time 
horizons. There are unanswered questions about how strong and persistent these relationships are dur-
ing times of extreme global uncertainty (e.g., during a financial crisis, geopolitical tensions, and health 
shocks). It is important to understand how these macroeconomic relationships dynamically impact 
clean energy stock prices in both the short and long run.

1. LITERATURE REVIEW  

AND HYPOTHESES

The growing economic importance of renewable 
energy sectors has led to increased academic re-
search on the performance of clean energy com-
pany stocks. In contrast to traditional industries, 
clean energy companies tend to operate under 
more capital-intensive, technologically uncer-
tain, and policy- and financing-dependent con-
ditions. As a result of these factors, the perfor-
mance of clean energy stock returns can be sig-
nificantly affected by macro-financial conditions, 
leading to interest in how general economic forc-
es impact the stock performance of renewable en-
ergy companies (Lyócsa & Todorova, 2024; Pham 
et al., 2025).

A large body of literature has focused on the effect 
that energy, and especially crude oil prices, have 
on the returns earned by clean energy stocks. The 
early literature on this subject concentrated on the 
impact of pricing: as the price of fossil fuels ris-
es, so too does the relative return produced by re-
newable energy investments via substitution and 
competition (Bondia et al., 2016; Ahmad, 2017). 
Nonetheless, evidence is heterogeneous from an 
empirical point of view. Several studies find that 
there are asymmetric, nonlinear, or weak relation-
ships between oil prices and the returns on clean 
energy stocks, which suggests that oil price shocks 
could generate effects on investor sentiment in the 
short run without creating stable long-run effects 
(Dawar et al., 2021; Jiang et al., 2021; Niu, 2021; 
Ahmed et al., 2024; Aliakbari & Glebocki, 2025). 
More recent research suggests that as renewable 
energy markets mature, clean energy equities are 
gradually moving away from the traditional fossil 

fuel price dynamics (Pham et al., 2025). Related 
evidence also indicates that policy uncertainty 
may condition the response of clean energy stock 
returns to oil price shocks, further contributing to 
heterogeneous empirical findings in the literature 
(Zhao, 2020).

Macroeconomic and monetary conditions are 
another important channel through which the 
performance of clean energy stocks is affected. 
Exchange-rate fluctuations affect renewable ener-
gy companies by influencing international invest-
ment flows, export prices, and investment costs, 
especially for companies operating in globally in-
tegrated markets (e.g., Kocaarslan & Soytas, 2019; 
Gordo et al., 2024). Similarly, interest rate chang-
es are particularly important in determining the 
valuation of clean energy stocks (i.e., the impact 
of discount rates and borrowing costs). Given the 
long project horizons and reliance of external fi-
nance that are typical of renewable energy-related 
investments, increases in interest rate are often 
accompanied by decreases in clean energy stock 
returns, particularly during periods of monetary 
tightening (Sadorsky, 2012; Ghosh, 2022; Pham et 
al., 2025; Chen & Lin, 2024).

The stress on the financial system and market 
uncertainty represents an additional mechanism 
for the transmission of the macro-financial en-
vironment to the clean energy equity markets. 
Market-wide volatility is commonly interpreted 
as a proxy for investor risk aversion and has been 
shown to have a strong negative impact on clean 
energy stock returns during periods of height-
ened uncertainty (Bouri et al., 2025; Zhang et al., 
2024). During such episodes, investors rebalance 
portfolios away from high-risk and capital-inten-
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sive assets, disproportionately impacting clean 
energy equities (Ghosh, 2022). However, exist-
ing evidence suggests that the effects of volatility 
shocks tend to operate primarily through short-
lived effects, which diminish as markets adjust 
to new information and evolving risk regimes 
(Pham et al., 2025). In addition, uncertainty re-
lated to climate and environmental policy has 
been shown to influence clean energy investment 
decisions and stock market behavior, reinforc-
ing the role of uncertainty channels in renew-
able energy equity markets (Gavriilidis, 2021). 
Geopolitical risks and supply-side disruptions 
have also been found to interact with renewable 
energy markets through investment and financ-
ing channels (Islam et al., 2023).

New research suggests it is important to under-
stand how quickly markets adjust when consid-
ering the financing of renewable energy. Price 
changes for clean energy stocks in the short-run 
will typically be caused by short-run constraints 
on liquidity, speculation, and sudden changes 
in investor sentiment; in contrast, price changes 
over longer time frames will tend to be based on 
macroeconomic fundamentals and financial fac-
tors (Lyócsa & Todorova, 2024; Wang et al., 2025). 
The majority of studies to date have either focused 
solely on individual macroeconomic and finance 
data or utilized econometric methods incapable 
of simultaneously modelling both short-run and 
longer-run dynamics within renewable energy fi-
nance, which limits the potential of understand-
ing exactly how persistent the macro-financial re-
lationships could be (Zaier et al., 2024).

Numerous econometric methods are often em-
ployed when assessing the performance of the 
renewable energy equity markets, including vec-
tor autoregressions (VAR), the use of volatility 
spillover models, and mixed frequency methods 
(Liu & Hamori, 2020; Zhang et al., 2024). Most 
existing approaches utilize short-run or restrict-
ed assumptions of stationarity, but time series 
analysis capturing the various integration or-
ders (Pesaran et al., 2001; Yuen & Yuen, 2024) as 
well as a joint model of short-run adjustments 
and long-term equilibrium relationship offers a 
greater opportunity for understanding macro-
financial transmission mechanisms within the 
energy equity market.

Based on current studies, the returns of clean en-
ergy stocks are influenced primarily by commod-
ity prices, macroeconomic, and financial market 
conditions affecting clean energy stock returns. 
However, there is still a lack of comprehensive em-
pirical evidence comparing how combinations of 
these various factors influence clean energy equity 
performance on a joint basis. The lack of clarity 
between the impact of dynamic short-run versus 
long-run factors on clean energy stock return per-
formance is evident and introduces the need for 
a comprehensive empirical framework to account 
for both short-run and long-term influences.

The purpose of this study is to examine the dy-
namic short-run and long-run impacts of mac-
roeconomic and financial stress factors on clean 
energy stock returns, proxied by the Clean Edge 
Green Energy Index.

Based on the above-mentioned theoretical argu-
ments and empirical evidence, the following hy-
potheses are proposed:

H1: Increases in the volatility index are associ-
ated with a statistically significant decrease 
in clean energy stock returns in the short run. 

H2: Exchange-rate appreciation and rising inter-
est rates exert a persistent negative effect on 
clean energy stock returns in the long-run. 

H3: Crude oil price movements do not exhibit a 
statistically significant long-run relationship 
with clean energy stock returns.

2. METHODS

This study uses monthly time-series data from 
January 2008 to June 2025. The proxy variable 
used to measure the performance of U.S. renew-
able energy stocks is the Clean Edge Green Energy 
Index (CELS), provided by NASDAQ. Other ex-
planatory variables used in conjunction with this 
monthly index for data analysis are Brent crude 
oil prices, ten-year United States Treasury yield, 
volatility index (VIX), and BIS broad dollar in-
dex. All data used in this study are obtained from 
publicly available sources. Data on Brent crude oil 
prices, the ten-year United States Treasury yield, 
and the volatility index are obtained from the 
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Federal Reserve Bank of St. Louis. Data on the BIS 
broad dollar index are obtained from the Bank for 
International Settlements.

All financial price series are transformed into log-
arithmic returns where appropriate to ensure sta-
tionarity and comparability across variables, and 
to prevent the risk of spurious regression, which 
occurs with non-stationary prices.

To account for extraordinary events that may have 
had an effect on financial markets during the sam-
ple period, three dummy variables are introduced. 
These variables represent the implementation stage 
of the Paris Agreement, the first market disrup-
tion caused by the COVID-19 pandemic, and the 
start of the Russia-Ukraine conflict. Each dummy 
variable takes the value of one during the period of 
the concerned event and zero for other values. The 
inclusion of these controls makes it easier to sepa-
rate the impact of macroeconomic and financial 
variables from temporary structural disturbances.

Prior to model estimation, standard unit root tests 
are applied to examine the time-series properties 
of all variables. The results indicate that the series 
are either stationary in levels or become stationary 
after first differencing, while none is integrated of 
order two or higher. These properties satisfy the 
necessary conditions for applying the autoregres-
sive distributed lag modelling framework.

To examine both short-run dynamics and long-
run relationships between clean energy stock re-
turns and macroeconomic and financial stress 
factors, an autoregressive distributed lag model-
ing framework is employed. This approach allows 
the joint estimation of short-run adjustments and 
long-run equilibrium relationships within a single 
specification and is suitable when variables are in-
tegrated of mixed orders, provided none exceeds 
the first order of integration. 

The estimated ARDL specification used in this 
study is as follows:

{ }

{ }
{ }

0 1

0 0 0

1 0

1 1

2 3

_ _     _ _ 1  

 _ _    _ _    _  

  _ 1    _10 _  

  _10 _ 1   _ _  
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+ ⋅ − + ⋅

+ ⋅ − + ⋅

+ ⋅ + ⋅ +

 

(1)

where R_CELS denotes clean energy stock returns; 
R_OIL represents crude oil price returns; R_BIS 
captures exchange-rate movements; VIX denotes 
the volatility index as a measure of financial mar-
ket stress; and YIELD_10Y represents long-term 
interest rate. The dummy variables control for the 
Paris Agreement, the COVID-19 pandemic, and 
the Russia–Ukraine conflict, while the error term 
captures unexplained innovations.

The empirical investigation is carried out by a se-
quential estimation strategy. First of all, unit root 
tests are used to determine the order of integra-
tion of variables. Subsequently, the best configu-
ration of the lag is determined using the Akaike 
Information Criterion, thus balancing model ade-
quacy and model parsimony. Finally, the existence 
of a long-run relationship between the variables is 
analyzed through the bounds testing methodol-
ogy. The test statistic exceeding the upper critical 
value provided statistically significant evidence 
for cointegration. Upon evidence of cointegration, 
both the short-run dynamics and the long-run 
coefficients are estimated in an error correction 
framework. The correction component measures 
the pace of correction in the process of correct-
ing the disequilibria arising from long-run equi-
librium after temporary disturbances. A statisti-
cally significant negative coefficient related to this 
component indicates a solid and stable adjustment 
mechanism.

Table 1. Unit root test 

Variable
Level Stationary 

(ADF)?

Level Stationary 
(KPSS)?

First Difference 
Stationary (ADF)

First Difference 
Stationary (KPSS)

CELS No No Yes Yes

BIS No No Yes Yes

OIL Yes Yes N/A N/A

VIX Yes Yes N/A N/A

YIELD_10Y No No Yes Yes
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To ensure the robustness of statistical inference, 
heteroskedasticity and autocorrelation consistent 
standard errors are used. Model adequacy is as-
sessed using conventional diagnostic procedures, 
including tests for serial correlation, functional 
form misspecification, parameter stability, and 
residual behavior. The results of these diagnostics 
validate the temporal stability of the estimated 
relationships and that the model is appropriately 
specified.

3. RESULTS AND DISCUSSION

This section presents and discusses the empirical 
results obtained from the ARDL estimation, high-
lighting both the short-run dynamics and long-
run relationships, along with diagnostic tests to 
ensure model robustness.

Table 2. Baseline ARDL estimation results

Variable Coefficient Std. 

Error t-Statistic Prob.

R_CELS(–1) 0.2597 0.0447 5.814 0.000

R_OIL 0.0263 0.0335 0.785 0.434

R_BIS –1.1502 0.3569 –3.222 0.002

VIX –0.8956 0.1014 –8.828 0.000

VIX(–1) 0.8071 0.0904 8.929 0.000

YIELD_10Y –1.2657 0.4944 –2.560 0.011

DUM_COVID 2.2352 2.4755 0.903 0.368

DUM_UKR 1.0736 1.5063 0.713 0.477

DUM_PARIS 0.2822 0.8876 0.318 0.751

C 5.1770 1.6077 3.220 0.002

Model statistics

• R² = 0.5171, Adj. R² = 0.4952;
• S.E. of regression = 5.9082;
• Durbin–Watson = 2.0899;
• F-statistic = 23.5619 (p = 0.0000).

Table 2 presents an overview of the findings from 
the baseline ARDL (1, 0, 0, 1, 0) model that explored 
how different factors may impact the performance 
of clean energy stocks, proxied by CELS. This 
ARDL included key macroeconomic indicators, 
measures of financial stress, and dummy variables 
to capture the introduction of the Paris Agreement, 
the period of COVID-19, and the Russia-Ukraine 
armed conflict. The coefficient of the lagged depen-
dent variable, R_CELS(-1), is positive (0.2597) and 
statistically significant (p < 0.01). The Brent crude 

oil price (R_OIL) demonstrates a positive, however 
insignificant, coefficient with respect to its effect 
on the performance of the clean energy stock in-
dex. The U.S. Dollar Index (R_BIS) has a statisti-
cally significant negative coefficient. The same-pe-
riod value of the volatility index is significantly and 
negatively related to clean energy returns, while its 
one-period lagged value is positive and statistically 
significant. The 10-year U.S. Treasury yield also ex-
hibits a negative and statistically significant coeffi-
cient. None of the event dummies investigated (in-
cluding those for the Paris Agreement, the global 
pandemic of COVID-19, and the Russia-Ukraine 
War) produced statistically significant impacts 
upon renewable energy stock return performance. 
The diagnostic statistics support the reliability of 
the model. The R-squared and adjusted R-squared 
indicate that roughly half of the variation in CELS 
returns is explained by the included variables, the 
F-statistic confirms overall significance, and the 
Durbin-Watson statistic points to the absence of 
serial correlation.

Table 3. F-bounds test

Test 

Statistic Value Significance I(0) 

Bound
I(1) 

Bound
F-Statistic 31.00933 10% 2.20 3.09

k 4 5% 2.56 3.49

2.5% 2.88 3.87

1% 3.29 4.37

Table 3 reports the results of the ARDL bounds 
testing procedure. The calculated F-statistic ex-
ceeds the upper critical bound at the one percent 
significance level, providing strong evidence of a 
long-run cointegrating relationship among clean 
energy stock returns and the selected macroeco-
nomic and financial variables.

Table 4. ARDL short-run form

Variable Coefficient Std. 

Error t-Statistics Prob.

C 5.177011 1.846347 2.803921 0.0056

R_CELS(-1) –0.740305 0.056690 –13.05891 0.0000

R_OIL 0.026284 0.046045 0.570844 0.5688

R_BIS –1.150165 0.367951 –3.125865 0.0020

VIX(-1) –0.088448 0.057957 –1.526103 0.1286

YIELD_10Y –1.265745 0.446761 –2.833159 0.0051

D(VIX) –0.895573 0.099515 –8.999370 0.0000

DUM_COVID 2.235218 3.892171 0.574286 0.5664

DUM_UKR 1.073562 2.825933 0.379897 0.7044

DUM_PARIS 0.282214 0.871078 0.323982 0.7463
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Table 4 presents the short-run dynamics derived 
from the error-correction representation of the 
ARDL model. The error-correction term is nega-
tive and statistically significant, confirming the 
existence of a stable adjustment process toward 
long-run equilibrium. Approximately seventy-
four percent of short-run deviations are corrected 
within one month.

In the short run, changes in the volatility index 
exert a strong and statistically significant negative 
effect on clean energy stock returns. Exchange-
rate movements and changes in long-term interest 
rates are also statistically significant and negative-
ly associated with returns. Crude oil price changes 
and the event dummy variables do not display sta-
tistically significant short-run effects.

Table 5. ARDL long-run form

Variable Coefficient Std. Error t-Statistics Prob.
R_OIL 0.035505 0.044575 0.796514 0.4267

R_BIS –1.553636 0.507811 –3.059477 0.0025

VIX –0.119476 0.074442 –1.604956 0.1101

YIELD_10Y –1.709761 0.701578 –2.437021 0.0157

C 6.993078 2.185261 3.200112 0.0016

Error correction term (ECM)

(

)

_ 0.0355 _

1.5536 _ 0.1195

1.7098 _10 6.9931 .

EC R CELS R OIL

R BIS VIX

YIELD Y

= − ⋅

− ⋅ − ⋅

− ⋅ +

 (2)

The long-run coefficients estimated by the ARDL 
specification are reported in Table 5. Exchange-
rate appreciation and increases in long-term inter-
est rates exhibit statistically significant negative 
effects on clean energy stock returns in the long-
run. The coefficient on the volatility index is nega-
tive but not statistically significant at conventional 
levels, while crude oil prices also do not display a 
statistically significant long-run effect.

Table 6. Breusch-Godfrey LM test

Test Statistic Value Probability
F-statistic 1.8153 0.1655

Obs*R-squared 3.7828 0.1509

Table 6 reports the results of the Breusch - Godfrey 
LM test for serial correlation. The null hypothesis 
of no autocorrelation cannot be rejected at the 

conventional significance level, which suggests 
that the residuals are free from serial correlation 
and thus appropriate for the chosen ARDL dy-
namic specification.

Table 7. Ramsey RESET test

Statistic Name Value p-value

t-statistic Reset t-test 0.4600 0.6460

F-statistic Reset F-test 0.2116 0.6460

Likelihood Ratio Reset LR-test 0.2233 0.6365

The results of the Ramsey RESET test are given in 
Table 7. The test does not reject the null hypothesis 
of correct functional specification, meaning that 
there is no evidence of model misspecification.

The results of the CUSUM test are shown in Figure 1. 
The test statistics are not outside the 5 percent critical 
boundaries over the sample period, which denotes 
constant parameters of the estimated ARDL model.

The histogram of the residuals is shown in Figure 
2. Although the Jarque-Bera test shows some devi-
ation from normality, some deviations from nor-
mality are not unusual with financial return series, 
and those deviations do not significantly affect the 
validity of the ARDL estimates.

Table 8. Robustness check 

Criterion Criterion 
Selected Model Interpretation

AIC ARDL(1,0,0,1,0) Baseline model

SIC / BIC ARDL(1,0,0,1,0) Confirms parsimonious structure
HQ ARDL(1,0,0,1,0) Confirms balanced lag selection

Table 8 presents the results of the robustness 
checks, based on alternative lag-selection crite-
ria. All criteria point to the same ARDL (1,0,0,1,0) 
specification, with no qualitatively different re-
sults for the estimated coefficients, suggesting that 
the major results are robust to lag-length selection.

With respect to the proposed hypotheses, the em-
pirical results provide clear evidence regarding 
their validity. The short-run estimates indicate 
that increases in financial market volatility exert 
a statistically significant negative effect on clean 
energy stock returns, thus supporting Hypothesis 
H1. The long-run coefficients reveal that exchange-
rate appreciation and rising interest rates have per-
sistent and statistically significant adverse effects 
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on clean energy stock returns, lending support to 
Hypothesis H2. In contrast, crude oil price move-
ments do not exhibit a statistically significant long-
run relationship with clean energy stock returns, 
indicating that Hypothesis H3 is not supported.

These empirical findings provide a basis for fur-
ther interpretation of the underlying economic 
and financial mechanisms influencing clean en-
ergy stock performance. The empirical results re-
ported in this paper provide clear evidence on how 
the macroeconomic and financial stress variables 
influence the performance of clean energy equi-
ties over different time horizons. A very important 

observation is the strong short-run responsiveness 
of clean energy returns to differences in financial 
market volatility, as evidenced by the short-run 
ARDL estimates. The negative short-run effect 
related to the volatility index, reported in Table 
4, indicates that clean energy equities constitute 
a highly vulnerable sector during episodes of in-
creased uncertainty, as investors tend to reduce 
investments in assets that are perceived as risky 
or speculative. This pattern is consistent with the 
prevailing characterization of renewable energy 
securities as being growth-oriented, capital-inten-
sive securities that are generally among the first to 
suffer in periods of market stress. 

Figure 1. CUSUM test
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Figure 2. Normality of residuals
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The short-run effects of exchange-rate appreciation 
and rising long-term interest rates further highlight 
the impact of financial conditions on clean energy 
equity returns. Exchange-rate appreciation could 
reduce international capital flows into the economy 
and lower global risk-taking, while high interest rates 
increase financing costs and raise the discount rates 
that are placed on prospective cash flows. Renewable 
energy businesses are heavily dependent on external 
funding over long horizons, making their business 
operations extremely vulnerable to changes in the 
economy and financial markets, much more so than 
traditional industries. 

The clean energy market’s future development ap-
pears to depend more on fundamental macroeco-
nomic conditions than on periodic and transient fi-
nancial shocks. In other words, the long-run ARDL 
estimates indicate that an appreciating currency and 
rising interest rate will negatively impact the growth 
of renewable energy stock prices over time. Thus, the 
need for stable financing conditions to support in-
vestments in renewable energy markets is very im-
portant. These results are similar to earlier work that 
highlights the sensitivity of renewable-energy equi-
ties to monetary conditions and liquidity constraints 
(Sadorsky, 2012; Ghosh, 2022; Gordo et al., 2024), es-
pecially during periods of restrictive financial policy. 

The absence of a statistically significant long-run re-
lationship between crude oil prices and clean ener-
gy equity returns, as shown in Table 5, is empirical 
evidence for gradual decoupling in renewable energy 
markets from fossil fuel price dynamics. Although 
short-run fluctuations in oil prices may continue to 
affect how investors feel about energy stocks, they 
do not seem to have a stable influence on valua-
tions of clean energy over long time frames. This re-
sult is consistent with the recent empirical literature 
suggesting that technological progress, policy, and 
structural changes in energy markets have made 
renewable-energy investments less dependent on the 
price fluctuations of fossil fuels. 

Similarly, the lack of a substantial long-run ef-
fect of financial market volatility, in the long-run 
ARDL estimates, suggests that the transmission of 
uncertainty shocks is primarily through short-run 
mechanisms. While volatility creates sharp short-
run adjustments, the effects of volatility gradually 
fade away as markets stabilize and market par-
ticipants review fundamentals. The difference be-
tween short-run reactions and long-run equilibria 
reinforces the need to use empirical frameworks 
that allow explicit capture of dynamic behaviour 
across temporal horizons.

In addition to these findings, another important 
finding from the analysis is that the Paris Agreement, 
the COVID-19 pandemic, and the conflict between 
Russia and Ukraine do not exhibit statistically sig-
nificant lasting effects on clean energy returns. This 
indicates that markets view temporary disrup-
tions differently from long-run structural changes. 
Therefore, long-term asset allocations should not be 
overly influenced by short-run geopolitical or gov-
ernment policy events, but rather focus more on 
macroeconomic conditions and other financial fac-
tors that provide a longer-lasting impact. 

Overall, the findings suggest that clean energy equi-
ty performance is determined by an interaction be-
tween short-run effects of financial stress and long-
run macroeconomic circumstances. While fluc-
tuations in the financial markets cause momentary 
movements, persistent movements in the exchange 
rate and interest rate have more permanent conse-
quences. The findings from this study enhance our 
overall knowledge base on the subject of Renewable 
Energy Finance by identifying how macro-financial 
variables impact the performance of clean-energy 
equity markets through specific transmission chan-
nels and establishing the criticality of determining 
whether an event or occurrence has caused only a 
temporary effect versus having a permanent impact 
in relation to investment dynamics within the re-
newable energy investment markets.

CONCLUSION

This study examines the dynamic short-run and long-run impact of macroeconomic and financial stress 
factors on clean energy stock returns, proxied by the Clean Edge Green Energy Index. The empirical 
framework allows for a clear distinction between short-run adjustments and long-run equilibrium effects, 
allowing us to evaluate the relative contributions of financial stress and macroeconomic fundamentals.
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The findings demonstrate that there is a considerable degree of short-run sensitivity of clean energy 
stocks to financial market volatility, consistent with heightened risk aversion and portfolio rebalanc-
ing during times of financial uncertainty. In contrast, appreciation in exchange rates and increases in 
interest rates have lasting negative effects, as they tend to increase the costs and risks associated with 
financing, which are critical to the long-run viability of capital-intensive renewable energy companies. 
On the other hand, crude oil price movements do not demonstrate any statistically significant relation-
ship with clean energy stock returns in the long-run, suggesting a gradual decoupling from traditional 
fossil fuel market dynamics.

Overall, the evidence indicates that temporary financial stress can help explain short-run volatility in 
clean energy stocks and that macroeconomic and financial fundamentals are the primary determinants 
of longer-run valuation. The results, therefore, highlight the need for investors and asset managers to 
consider both interest rate risk and exchange-rate risk when making renewable energy equity invest-
ments, especially over a long investment horizon. Finally, the results underscore the significance of 
stable macro-financial conditions for continuing the growth of investment into clean energy markets 
and contribute to the empirical literature on the financial dynamics of the energy transition.

Future research may extend this framework by incorporating cross-country clean energy indices, high-
er-frequency data, or alternative measures of financial stress to further explore the transmission mecha-
nisms between macro-financial conditions and renewable energy equity markets.
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