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Abstract

Transition to renewable energies is one of the most heated topics among policymakers and
authors. Green financing is considered one of the primary tools for achieving this goal.
The data show that the stock market, as one of the main ways of green financing and a
primary indicator of the performance of companies in the renewable energy sector, has
been significantly affected by policy uncertainties. Thus, this study aims to investigate the
connectedness between policy uncertainties and the return of green stocks by employing
the contemporaneous and lagged R*2 decomposed connectedness approach. This novel
approach fills the gap in the previous studies by decomposing connectedness measures
into contemporaneous and lagged components. Previous studies primarily focused on the
impact of economic policy uncertainty on green stock returns. Thus, to contribute to the
existing literature, this study employs uncertainty indicators in monetary, fiscal, and trade
policies, representing key aspects of economic policy uncertainty. In addition, we use the
newly introduced climate policy uncertainty index. The outcome of this study indicates that
the uncertainty in fiscal policy is the main transmitter of shocks to the return of green stock,
followed by monetary policy uncertainty. Moreover, fiscal policy uncertainty can affect
green stock returns indirectly by transmitting shocks to other variables in the network.
Furthermore, the return of the green stock is the primary receiver of shocks in the network.
The results of this research help in providing efficient policies to support green finance in
countries like Iran that have access to renewable resources.
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The global transition to renewable energy has become a serious concern for policymakers
worldwide. Moreover, Extreme events such as climate change have increased these
concerns (Wang et al., 2023). In this context, green finance plays a crucial role in
facilitating the energy transition (Shah et al., 2024). As defined by the United Nations
Environment Programme (2020), green finance involves channeling financial flows from
public, private, and non-profit sectors toward sustainable development priorities.
However, uncertainty significantly impacts green finance tools such as bonds and stock
market (Zhao, 2020; Bouri et al., 2022; Syed et al., 2022). This study aims to investigate
the relationship between various policy uncertainties, specifically monetary, fiscal, trade,
and climate policy uncertainty, and the performance of green stocks in the United States, a
major emitter of greenhouse gases. This research employs a novel contemporaneous and
lagged R2 decomposed connectedness approach, which is introduced by Bali ez al. (2023),
and uses monthly data from June 2007 to June 2024. The central research question is:
Which types of policy uncertainty have the greatest and least net effects on green stock
returns? This research offers several novel contributions. Firstly, it decomposes the
economic policy uncertainty into its constituent monetary, fiscal, and trade components,
providing more precise and useful insights than previous studies that treated it as a single
aggregate measure (e.g., Wang et al,, 2023). Secondly, the novel econometric approach
allows us to examine both the contemporaneous and lagged effects of these uncertainties,
recognizing that macroeconomic policies have both immediate and delayed impacts. This
distinction is crucial for developing effective and timely policy interventions to safeguard

1. Introduction

green finance from destabilizing shocks.

2. Materials and Methods

Since the impact of the variables varies over time, it is better to use time-varying methods.
This research employs the newly introduced the contemporaneous and lagged R2
decomposed connectedness approach, which allows us to decompose the results into lagged
and contemporaneous components. Other time-varying econometric approaches only show
overall or contemporaneous effects. While macroeconomic variables have both
contemporaneous and lagged impacts, it is crucial to choose a method that considers both
components.

3. Data

This study utilizes the WilderHill Clean Energy Index to measure the performance of
companies active in the renewable energy sector within the United States stock market. The
U.S. is selected as the case study because it is one of the largest producers of greenhouse
gases and a leading country in the field of green financial markets. Given that green assets
are a recent development, a detailed study requires reliable data with a sufficient number
of observations, making the U.S. an ideal choice. The green stock index used in this
research has been widely employed in numerous studies as a proxy for green stock
performance (Hanif ef al., 2023; Pham ef al., 2024). Data for this index was obtained from
Google Finance. To represent government policy uncertainty, this study uses the indices

introduced by Baker ef al. (2016). Specifically, the indicators for fiscal policy uncertainty,
monetary policy uncertainty, and trade policy uncertainty, which are sub-indices of the

main economic policy uncertainty index, are utilized. Data for these uncertainty metrics
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are published monthly on the policyuncertainty.com website. Additionally, the Climate
Policy Uncertainty index, recently introduced by Gavriilidis (2021), is incorporated into
the model. Data for this index are also available monthly from the same website. The data
frequency for this research is monthly, and the period extends from June 2007 to June 2024.

This period is particularly significant as it covers major events such as the 2008 financial
crisis, the United States' withdrawal from the Paris Agreement, the U.S.-China trade war,
the COVID-19 pandemic, and the Russia-Ukraine war. The choice of the U.S. is further
justified by its status as one of the largest markets for renewable energy (LIEA, 2024) and
the availability of the maximum number of observations for green stocks, which are crucial
for a robust analysis of this nascent field.

4. Discussion

Overall, the results indicate that the total connectedness among the variables in the network
is 43.66%. A decomposition of the results shows that contemporaneous connectedness
among the variables is 21.91%, while lagged connectedness is 21.75%. The proximity of
the contemporaneous and lagged connectedness values suggests the significant impact of
the variables on each other in both the short and long term. An analysis of the net
connectedness (the difference between "TO" and "FROM" spillovers) reveals that for all
variables, except for monetary policy uncertainty, the lagged spillover effects are greater
than the contemporaneous effects. This finding indicates that the spillover impact of each
variable on the others intensifies over time more than its immediate impact. Furthermore,
the spillover analysis shows that green stock returns are the main net receiver of shocks in
the network, while fiscal policy uncertainty plays the primary role in transmitting shocks
to the other variables. The analysis of contemporaneous connectedness shows that,
consistent with the aggregate effects, fiscal policy uncertainty plays the primary role in
transmitting shocks to the other variables in the network, and green stocks are the main
receiver of shocks. Furthermore, trade policy uncertainty exhibits the weakest spillover
effects within the network. The analysis of lagged connectedness provides new evidence.
According to these findings, fiscal policy uncertainty remains the primary transmitter of
shocks to other variables in the network, and green stocks are the main receiver of shocks.
However, the results indicate that the shock transmission from fiscal policy is stronger in
lagged components than in its contemporaneous effects. Likewise, green stocks receive
greater shocks in the lagged case compared to the contemporaneous one. Furthermore, trade
policy uncertainty continues to exhibit the weakest spillover effects in the network.
However, while this variable is a shock transmitter in the contemporaneous case, it
becomes a shock receiver in the lagged case. The results also show that monetary policy
uncertainty switches from being a shock receiver in the contemporaneous analysis to a
shock transmitter in the lagged analysis. Finally, the magnitude of shocks received by
environmental policy uncertainty is greater in the lagged case than in the contemporaneous
one.

5. Conclusion

As indicated in the results, fiscal policy uncertainty is the primary transmitter of shocks to
green stock returns. Therefore, controlling this type of uncertainty is crucial. Adopting
medium-term fiscal rules (such as budget deficit rules), alongside the presence of
independent laws and councils that oversee fiscal discipline, can be one way to reduce
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uncertainty (IMF, 2024). Additionally, implementing counter-cyclical fiscal policies can

lead to a reduction in uncertainty in the short term, although this may be followed by
increased risk and uncertainty in the long term (Croce ef al., 2012). Given that monetary

policy uncertainty transmits the largest shock to green stock returns after fiscal policy
uncertainty, implementing appropriate policies to reduce this type of uncertainty is also
highly important. Studies show that forward-looking policies (forward guidance) and
transparent communication of the central bank's future policies can lead to a decrease in
monetary policy uncertainty (Jitmaneeroj et al., 2019; Jiang and Huang, 2023). In addition
to transparency, setting a target inflation rate and adhering to the policies necessary to
achieve this target can also have a significant impact on reducing uncertainty (Jitmaneeroj
et al., 2019). In other studies, the central bank's adherence to a specific rule has been cited

as a way to control uncertainty, although deviation from the established rule can lead to a
sharp increase in uncertainty (Pooter et al., 2021). In the context of environmental policy,

transparency in economic policies can be a way to reduce uncertainty, which in turn
accelerates the transition to clean energy (Yasmeen & Shah, 2024). Also, supporting green

technology and innovation helps companies in this sector to have greater resilience against
sudden changes in environmental policies (Ge & Zhang, 2025). Furthermore, joining and

adhering to trade agreements can be an effective way to reduce trade policy uncertainty.
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Tab. 1: Descriptive statistics and unit root tests

WH MPU FPU TPU CPU

Mean -0.322 91.405%**  126.717***  140.692%**  143.015%**
Variance 80.514 3148.941 5480.726 56785.127 4572.158
Skewness -0.110 1.215%** 1.597%** 3.882%** 0.979%**

Ex.Kurtosis  1.130%** 1.610%** 2.658%** 19.766%*** 0.686*
JB 11.324%** 72 567***  147.535%%* 3851.990%**  36.752%**
ERS -3.803*** 2. 810*** 2. 705%** -2.515%** -2.630%**
- . Kok _ sk _ Kk _ Kok
ADF Lo4ores 5118 4.954 3.290 3.873
- - - Hokk - EEES - Hokk _ *ok ok
Ph-P Lo47owes 140 4.954 5.722 5.725
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Tab. 2: Correlation between variables

kendall WH MPU FPU TPU CPU
WH 1.000***  -0.093%* 0.009 0.090 0.044
MPU  -0.093**  1.000%** (.3]12%*** 0.071 0.256%**
FPU 0.009 0.312%**  1.000%** (.151%%* (.217***
TPU 0.090 0.071 0.151*%*  1.000%** (0.259%**
CPU 0.044 0.256%**  0.217*** (0.259%** 1.000%**
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4 Elliott et al
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Tab. 3: Results of the lag order selection criteria

Lag AlIC HQIC
54.065 54.0982
51.1892  51.3887
50.8378* 51.2036*
50.9728  51.5048
51.0465  51.7448
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Tab. 4: Total connectedness

WH MPU FPU TPU CPU FROM
WH 533 949 1153 734 6.65 35.00
MPU 936 1797 26.03 10.44 5.40 51.24
FPU 478 2535 27.79 11.09 11.38 52.60
TPU 435 13.71 11.76 22.15 10.14 39.97
CPU 6.72 797 1463 10.18 9.13 39.50
TO 2522 56.53 6395 39.04 33.57 218.31
Inc.Own 30.55 74.50 91.74 61.19 42.69 cTCI/TCI
NET -9.78 529 1135 -093 -593 54.58/43.66
NPT 1.00 3.00 4.00 2.00 0.00
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Tab. 3: Contemporaneous connectedness

WH MPU FPU TPU CPU FROM

WH 0.00 498 269 199 2.60 12.26

MPU 392  0.00 17.67 6.74 3.34 31.68
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FPU 1.98 1565 0.00 537 6.20 29.20
TPU 1.56 6,51 579 0.00 4.57 18.43
CPU 250 331 751 470  0.00 18.01
TO 997 3044 33.66 18.79 16.71 109.57
Inc.Own 9.97 3044 33.66 18.79 16.71 cTCI/TCI

NET 229 -123 446 036 -130 27.39/21.91
NPT 0.00 1.00 4.00 3.00 2.00
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Tab. 6: Lagged connectedness
WH MPU FPU TPU CPU FROM
WH 533 451 884 535 4.05 22.74
MPU 544 1797 836 3.70 2.06 19.56
FPU 280 970 27.79 572 5.8 23.41
TPU 279 720 597 2215 557 21.55
CPU 422 466 7.12 548 9.13 21.49

10 1525 26.08 30.29 20.26 16.86 108.74
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Inc.Own 20.58 44.06 58.08 4240 2598 cTCI/TCI
NET -749 652  6.89 -129 -463 27.19/21.75
NPT 2.00 3.00 3.00 1.00 1.00
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