PrALIN Sinop Universitesi Sinop Universitesi Sosyal Bilimler Dergisi, 7 (1), 823-843
.4 Z’: Sosyal Bilimler Dergisi Gelis Tarihi:19.03.2023 Kabul Tar!hf:27.05.2023
:»:,h"‘\‘g’j. Yayimn: 2023 Yayin Tarihi:31.05.2023

IéSN https://doi.org/10.30561/sinopusd.1267695

2547-989X Arastirma Makalesi https://dergipark.org.tr/sinopusd

ECONOMIC POLICY UNCERTAINTY AND RENEWABLE ENERGY- IS
THERE A RELATION? CASE - STUDY G7

Basak OZARSLAN DOGAN"
Alfred WILLIAMS”
Adedolapo WILLIAMS"

Abstract

Economic uncertainty significantly affects the macroeconomic performances of countries
and many sectors. In this context, one of the sectors affected by economic uncertainty is the
renewable energy sector. Since the industry in question is a relatively new sector, it is a cap-
ital and technology-intensive sector with high costs. For this reason, in addition to domestic
savings, foreign capital flows from abroad are needed in renewable energy investments, as
in most investment items, especially in developing countries. Capital flow from abroad de-
pends on the economic stability of the country and the applied economic policy. In this con-
text, in this study, the relationship between economic policy uncertainty and renewable en-
ergy investments has been empirically examined for the 1997-2021 period, with the help of
the Han and Phillips (2010) method in the case of G7 countries. The results show that in-
creases in economic policy uncertainty reduce renewable energy investments in the countries
selected as the sample group and throughout the study period.
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Ekonomi Politikasi Belirsizligi ve Yenilenebilir Enerji Yatirimlar Iliskisi, G7
Ornegi
Oz
Ekonomik belirsizlik, iilkelerin makroekonomik performansi ile birlikte birgok sektorii de
etkileyebilmektedir. Bu kapsamda ekonomik belirsizligin etkiledigi sektorlerden birisi de ye-
nilenebilir enerji sektoriidiir. S6z konusu sektor nispeten yeni bir sektor oldugu i¢in yiiksek
maliyetlere sahip ve ayn1 zamanda sermaye ve teknoloji yogun bir sektordiir. Bu nedenle
ozellikle gelismekte olan iilkelerde ¢ogu yatirim kaleminde oldugu gibi yenilenebilir enerji
yatirimlarinda da yurt i¢i tasarruflarin yani sira yurt disindan yabanci sermaye akimlarina
ihtiya¢ duyulmaktadir. Yurt disindan sermaye akisi, iilkenin ekonomik istikrarina ve uygu-
lanan ekonomi politikasina baghidir. Bu kapsamda ¢aligmada ekonomi politikasi belirsizligi
ve yenilenebilir enerji yatirimlar1 arasindaki iligski G7 iilke 6rnegi 6zelinde Han ve Phillips
(2010) metodu yardimu ile, 1997-2021 dénemi i¢in ampirik olarak incelenmistir. Elde edilen
sonuglar, drneklem grubu olarak secilen tilkelerde ve ¢aligma periyodu boyunca ekonomi
politikasi belirsizligindeki artislarin yenilenebilir enerji yatirimlarini azalttigini gdstermekte-
dir.
Anahtar Kelimeler: Ekonomi Politikas: Belirsizligi, Yenilenebilir Enerji Yatirimlari, Panel
Veri, Ekonomik Istikrar

Introduction

Economic policy uncertainty has become a significant concern for the eco-
nomic and energy sectors in recent years. This uncertainty can result from various
factors, including changes in tax policies, regulations, and political instability
(Bloom & van Reenen, 2013). Economic policy uncertainty can significantly impact
investment decisions, as it creates uncertainty about the future and makes it more
difficult for businesses and investors to make informed decisions (Baker et al. 2016).
In addition to its impact on investment decisions, economic policy uncertainty can
lead to increased risk aversion, causing businesses and investors to delay investment
decisions and limit their exposure to new projects (Baker et al., 2016). In the energy
sector, economic policy uncertainty can affect the development of new energy pro-
jects and the deployment of renewable energy technologies (Kammen & Baer, 2012).
This can have a negative impact on the growth of renewable energy, as it reduces the
flow of investment into the sector and slows the deployment of new technologies
(Kammen & Baer, 2012).
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The relationship between economic policy uncertainty and renewable energy
is complex and has important implications for the future of the energy sector. Un-
derstanding this relationship is crucial for policymakers, businesses, and investors
looking to promote a more sustainable and secure energy system. The growth of
renewable energy has been driven by several factors, including declining costs, in-
creased public support, and government policies promoting new technologies (Inter-
national Renewable Energy Agency, 2021). However, this growth has been accom-
panied by increased economic policy uncertainty, which can affect investment deci-
sions and slow the deployment of new technologies (Baker et al. 2016). Economic
policy uncertainty can create a hostile investment environment and make it more
difficult for businesses and investors to make informed decisions (Kammen & Baer,
2012). This can have a negative impact on the growth of renewable energy, as it
reduces the flow of investment into the sector and slows the deployment of new
technologies (Baker et al., 2016). Understanding the relationship between economic
policy uncertainty and renewable energy is vital to address these challenges. This
can help policymakers, businesses, and investors to identify the factors that drive
investment decisions and develop strategies to reduce uncertainty and promote the
growth of renewable energy.

The Group of Seven (G7) countries are a group of seven of the largest and
most economically advanced countries, including Canada, France, Germany, Italy,
Japan, the United Kingdom, and the United States (G7, n.d.). These countries play a
significant role in shaping the global economy and energy landscape, making it cru-
cial to understand the impact of economic policy uncertainty on renewable energy
in this context. The G7 countries are major energy consumers, accounting for a sig-
nificant share of global energy consumption (International Energy Agency, 2019).
As such, their energy policies and investment decisions significantly impact renew-
able energy development and the sector's growth. The G7 countries have a leadership
role in promoting sustainable and secure energy systems and addressing the chal-

lenges of climate change (Jacobs & Zoi, 2016). The G7 countries have committed to
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promoting the deployment of renewable energy technologies and reducing their
greenhouse gas emissions to address the impacts of climate change (G7, n.d.). How-
ever, economic policy uncertainty can pose a significant challenge to achieving these
goals, as it affects investment decisions and slows the growth of renewable energy
(Rana & Lahiri, 2018).

Previous studies have explored this relationship in various contexts, includ-
ing at the local, regional, and universal levels, and have produced mixed results. One
of the earliest studies in this area was conducted by Sathaye et al. (2007), who found
that policy uncertainty had an adverse effect on investment in renewable energy tech-
nologies in the United States. Similarly, a study by Gillingham et al. (2009) found
that policy uncertainty had an adverse effect on renewable energy investment in Ger-
many. However, other studies have found no significant relationship between eco-
nomic policy uncertainty and renewable energy investment. For example, a study by
Sterner & Persson (2008) found that policy uncertainty had no significant impact on
renewable energy investment in Sweden. Meanwhile, Gelber and Paltsev (2010)
found that policy uncertainty did not significantly affect European renewable energy
investment.

More recent studies have focused on the relationship between economic pol-
icy uncertainty and renewable energy investment in the context of the G7 countries.
Rana & Lahiri (2018) found that economic policy uncertainty had a negative impact
on renewable energy investment in the G7 countries. Greacen et al. (2015) found
that economic policy uncertainty had a negative effect on the deployment of renew-
able energy technologies in the G7 countries, leading to decreased investment and
slowed growth in the sector. Kaffine and Godbold (2017) found that the deployment
of renewable energy technologies was significantly influenced by economic policy
uncertainty in the G7 countries, highlighting the importance of stable and predictable

economic policies to promote the growth of renewable energy.
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Literature Review
In recent years, several studies have investigated the effect of economic pol-

icy uncertainty on renewable energy investment. According to Lozano et al. (2020),
economic policy uncertainty affects investment decisions in various sectors, includ-
ing renewable energy. The authors found that uncertainty about government policies,
regulations, and subsidy programs affects the decision of investors to invest in re-
newable energy projects. Moreover, uncertainty about future political and economic
conditions can also impact the level of investment in renewable energy. Li et al.
(2021) reported similar findings and found that economic policy uncertainty nega-
tively affects renewable energy investment in China. The authors concluded that
government policies and regulations play a significant role in shaping renewable en-
ergy investment decisions. Uncertainty about these policies and regulations can cre-
ate a challenging investment environment, leading to decreased investment in re-
newable energy. Lee and Kim (2019) also found that economic policy uncertainty
significantly negatively impacts renewable energy investment in South Korea. The
authors found that renewable energy investment is sensitive to policy changes, mak-
ing investors wary of the potential risks associated with an investment in the sector.
The study results suggest that reducing policy uncertainty is critical in promoting
renewable energy investment.

Previous studies suggest that economic policy uncertainty has a negative im-
pact on renewable energy investment. The findings of these studies highlight the
need for stable and predictable policies to create a favorable investment environment
for renewable energy. Renewable energy investment and economic growth have
been shown to have a positive relationship, with increased investment in renewable
energy leading to economic growth and vice versa (Bohringer & Rohner, 2015). This
relationship is driven by various factors, including creating new jobs in the renewa-
ble energy sector, reducing energy costs for households and businesses, and increas-
ing overall energy security (Schmitz & Holz, 2017). However, economic policy un-

certainty has been found to have a negative impact on renewable energy investment,
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hindering the positive relationship between renewable energy investment and eco-
nomic growth. Economic policy uncertainty can cause investors to become cautious
and delay or even withdraw their investments in the renewable energy sector (Creti
& Gallegati, 2017). This can result in reduced investment in renewable energy, slow-
ing down the sector's growth and, in turn, the overall economy's growth (Foster &
Ramirez, 2017). The relationship between renewable energy investment and eco-
nomic growth is complex, with economic policy uncertainty playing a significant
role. To mitigate the negative impact of economic policy uncertainty on renewable
energy investment, governments need to implement stable and predictable policies
that provide long-term certainty for investors (Gorg & Strobl, 2017). This can in-
clude establishing long-term goals for renewable energy use, the implementation of
feed-in tariffs, renewable energy mandates, and other regulations, and the provision
of transparent and predictable rules and standards for renewable energy (Schumacher
& Smit, 2019). By reducing economic policy uncertainty through stable and predict-
able policies, governments can help to promote renewable energy investment and
support economic growth.

Ahmed and Raza (2020) analyzed the impact of economic policy uncer-
tainty on renewable energy investment in Pakistan. Using time-series data from 2008
to 2018, they found that economic policy uncertainty significantly negatively im-
pacts renewable energy investment in Pakistan. The authors also found that eco-
nomic policy stability, economic growth, and energy prices are crucial in renewable
energy investment decisions. Eichner and Kroeger (2018) investigated the impact of
economic policy uncertainty on renewable energy investment in Germany. The study
found that economic policy uncertainty had a negative effect on investment in re-
newable energy, with investors delaying investments until policy and regulatory con-
ditions became more favorable. Foster and Ramirez (2017) analyzed the impact of

economic policy uncertainty on renewable energy investment in the United King-
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dom. The study found that economic policy uncertainty had a negative effect on in-
vestment in renewable energy, with investors delaying investments until policy and
regulatory conditions became more favorable.

Gorg and Strobl (2017) analyzed the impact of economic policy uncertainty
on renewable energy investment in the European Union. The study found that eco-
nomic policy uncertainty harmed investment in renewable energy, with investors de-
laying investments until policy and regulatory conditions became more favorable.
Kholodilin and Marx (2021) analyzed the impact of economic policy uncertainty on
renewable energy investment in Europe. The authors used data from 25 European
countries from 2005 to 2016 and found that economic policy uncertainty signifi-
cantly negatively impacts European renewable energy investment. The results also
showed that the impact of economic policy uncertainty is more substantial in coun-
tries with lower levels of economic freedom and higher levels of corruption. Kim
and Lee (2019) studied the relationship between economic policy uncertainty and
renewable energy investment in South Korea. The study found that economic policy
uncertainty had an adverse effect on renewable energy investment in the country,
with investors delaying investments until policy and regulatory conditions became
more favorable. Liu and Zhang (2019) studied the impact of economic policy uncer-
tainty on renewable energy investment in China. The study found that economic pol-
icy uncertainty had a negative effect on investment in renewable energy, with inves-
tors delaying investments until policy and regulatory conditions became more favor-
able. Pinto and Alves (2019) analyzed the impact of economic policy uncertainty on
the renewable energy sector in Portugal. Using time-series data from 2008 to 2016,
they found that economic policy uncertainty has a negative impact on renewable
energy investment in Portugal. The authors also found that other factors, such as
economic growth, oil prices, and environmental policies, positively affect renewable
energy investment. Schumacher and Smit (2019) analyzed the impact of economic

policy uncertainty on renewable energy investment in the Netherlands. The study
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found that economic policy uncertainty had an adverse effect on investment in re-
newable energy, with investors delaying investments until policy and regulatory con-
ditions became more favorable. Wang et al. (2020) conducted a study to explore the
relationship between economic policy uncertainty and renewable energy investment
in China. The study analyzed the data of the Chinese National Bureau of Statistics
and the National Energy Administration. The results showed that economic policy
uncertainty significantly negatively impacts renewable energy investment in China.
The authors suggested that the Chinese government should provide more stable and
predictable policies to support renewable energy development.

Wu et al. (2021) analyzed the relationship between economic policy uncer-
tainty and renewable energy investment using panel data from 20 countries from
2005 to 2016. The authors found that economic policy uncertainty significantly neg-
atively impacts renewable energy investment. The results also showed that the im-
pact of economic policy uncertainty is stronger in countries with higher levels of
corruption and weaker governance. Zhang and Liu (2020) studied the relationship
between economic policy uncertainty and renewable energy investment in China.
The study used a panel data approach to examine the impact of policy uncertainty on
the growth of renewable energy investment in the country. The results of the study
showed that policy uncertainty had a negative effect on renewable energy investment
in China. They suggested that the government should provide more stable policies
and regulations to encourage renewable energy investment and mitigate the negative
impact of policy uncertainty. Zhou and Fan (2020) analyzed the relationship between
economic policy uncertainty and renewable energy investment in developing coun-
tries. The authors used data from 27 developing countries from 2005 to 2016 and
found that economic policy uncertainty significantly negatively impacts renewable
energy investment in developing countries. The results also showed that the impact
of economic policy uncertainty is stronger in countries with higher levels of corrup-
tion and weaker governance. Zhou and Qiu (2016) studied the effect of economic

policy uncertainty on renewable energy investment in Australia. The study found
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that economic policy uncertainty had a negative impact on investment in renewable
energy, with investors delaying investments until policy and regulatory conditions
became more favorable. These studies provide evidence that economic policy uncer-
tainty has a significant negative impact on renewable energy investment. These find-
ings highlight the importance of stable and predictable government policies.
Despite the growing body of literature on the relationship between economic
policy uncertainty and renewable energy, gaps in current knowledge must be ad-
dressed. One of the main gaps in the existing literature is the limited focus on the
relationship between these two variables in the context of the G7 countries (Rana &
Lahiri, 2018). While several studies have explored this relationship in other regions
and at the global level, there is a need for more research that focuses explicitly on
the G7 countries. Another gap in the current literature is the limited use of compre-
hensive measures of economic policy uncertainty (Kaffine & Godbold, 2017). Many
previous studies have used simple proxies for economic policy uncertainty, such as
the number of policy changes or the media coverage of policy uncertainty (Sathaye
et al., 2007). However, these proxies may not accurately reflect economic policy
uncertainty's complexity and multi-dimensional nature. They may therefore result in
an incomplete understanding of the relationship between these two variables. This
study aims to fill these gaps in the current literature by comprehensively examining
the relationship between economic policy uncertainty and renewable energy invest-
ment in the context of the G7 countries. The study will use a multi-dimensional
measure of economic policy uncertainty, incorporating various economic, political,

and regulatory factors known to impact renewable energy investment (Gillingham et

al., 2009).
1. Dataset and Method
1.2. Data set

In the study, a model was created as follows to determine the relationship
between economic policy uncertainty and renewable energy investments for G-7

countries.
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RE= F(EPU, INF, LABOR, GDP, FF) (1)
When equation 1 is rewritten in the panel data form:
LNRE;t= poi + B1i LNEPUjt + B2j INFijt + B3j LNLABOR;t +B4j LNGDPit *+ P5i
FFit * &it (2)
In equation (2), i represents the panel individual (country), t represents the
period, and it defines the error term with constant variance and zero means. The
variables expressed in Equation 2 and their explanations are given in Table 1.

Table 1: Variables and Descriptions

Variables | Descriptions Source of data Expected sign
RE Renewable energy gen- | https://ourworldindata.org
eration (installed power
capacity TWh)
EPU Economic Policy Un- https://www.policyuncer- _
certainty Index tainty.com
INF Inflation Rate (% World Bank I+
change calculated as
CPI)
LABOR Total labor force World Bank +
GDP Real GDP (in US dol- World Bank +
lars at 2010 constant
prices)
FF Fossil fuel consump- World Bank _
tion (% share of total
consumption)

In the study investigating the relationship between renewable energy invest-
ments and economic policy uncertainty, the 'economic policy uncertainty index
(EPU)' created by Baker, Bloom, and Davis (2012) was used to measure economic
uncertainty. This index was first mentioned in the articles in 10 of the leading US

newspapers, two of which were "Economy" and "Uncertainty,” for the USA "na-

tional assembly,” "budget deficit,” “central bank,” "Legislative,” "regulation™ or It
has been created monthly since 1985 to reflect the frequency of a triple term consist-
ing of one or more words, such as "White House."

Later, Baker et al. (2016) created the economic uncertainty index for 11
countries in addition to the USA (Australia, Brazil, Canada, France, Germany, India,

Italy, Mexico, South Korea, Russia, and the United Kingdom) with a method similar
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to the study in 2013. The economic policy uncertainty index of other countries is
calculated by Chile Cerda et al. (2016); China, Baker et al. (2013); Colombia, Gil
and Silva(2018); Greece, Hardouvelis et al. (2018); Ireland, Zalla (2017); Japan, Ar-
batli et al. (2017); Netherlands, Kroese et al. (2015); Singapore, Davis (2016); Spain,
Ghirelli et al. (2019); Sweden, Armelius et al. (2017) was created by researchers
(Gemici, 2020). This study's analysis period consists of the 1997-2021 annual data
and includes Germany, the USA, the United Kingdom, Italy, France, Japan, and Can-
ada, expressed as the G-7. The reason for choosing the G7 markets in the study is
the crucial role of the countries in question in the international market. The thought
that the uncertainty results in these markets can show an essential behavior in global
renewable energy investments.

1.3. Methodology

The panel data method was preferred for the analysis of economic policy
uncertainty. Due to its many advantages, such as being able to examine the G-7
countries as a whole and considering the variability and unobserved heterogeneity in
the countries in this integrity, reducing the deviation of the estimation, eliminating
the multicollinearity problem and preventing the degree of freedom distortions
caused by the short time dimension, renewable energy investments are highly val-
ued. Panel data is preferred to cross-section data and time series in many respects
and provides more efficient parameter estimations. In addition, while panel data al-
lows the analysis of models with complex relationships, it makes it possible to con-
trol the unobservable variables more quickly because it contains the relationships in
the time dimension and the specific information of the units. In addition, panel data
brings together the data belonging to different units by revealing the dynamic struc-
tures of economic behaviors and enables more consistent estimates (Hsiao, 2007: 2-
6; Demirci, 2018).

Dynamic Panel Data analysis developed by Han and Phillips (2010) exam-
ined the relationship between renewable energy investments and economic policy

uncertainty. Among the analysis methods based on panel data, dynamic panel data
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analysis is one of the most used methods. With dynamic panel data models, the effect
of the dependent variable in the past period on the dependent variable in the current
period is measured. Dynamic panel data models, unlike static panel data models, are
models with delayed variables or variables (Kiigiikkaya et al., 2019: 65; Tatoglu,
2013: 65). The inclusion of the lagged dependent variable in the model eliminates
the non-stationary residual problem in static panel data models. The dynamic panel
data model is expressed as follows:

Vie = Oyt + it P + & (1)

€ = Wiy T 0 (2)

The i and t indices in equations 1 and 2 represent the country and time di-
mensions, respectively. In addition, pi in equation 2 is i. expresses the unit effect,
and since it is constant throughout the whole time, both y;, and y;;_, are a function
of this unit effect (Baltagi, 2005, p.135).

The fixed effects estimator in dynamic models is inconsistent because the
first difference is required, and the short time interval is short (Han-Phillips, 2010:
119). In such cases, Arellano-Bond's (1991) Generalized Method of Moments
(GMM) or Anderson-Hsiao's (1981) instrumental variables estimator are widely
used. However, when the autoregressive parameter in the model approaches 1, both
methods remain weak since these estimators are inherently dependent on the time
dimension (T). These estimators are asymptotically random when the time dimen-
sion (T) is small and inconsistent when the time dimension (T) is large (Ulucak,
2016). Therefore, it is recommended to overcome these problems by developing a
new estimator (Wooldridge, 2002; Green, 2007). Han and Phillips (2010) developed,
for this purpose, developed an estimator that is better at making dynamic panel esti-
mations. This method makes it possible to eliminate the problems of weak instru-
mental variables even when the parameter of the lagged variable is close to one. Due
to the abovementioned advantages, the empirical relationship between renewable

energy investments and economic policy uncertainty was estimated using Han and
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Phillips's Dynamic Panel Data Analysis method (2010). The model created in this
context is expressed in Equation 3:

Yie = al + BYjo + A1) + ¥X + prwYjp + prwX + & (3)

Y;: Equation 3 represents the renewable energy investments for the i region
in year t. Y;, refers to the first renewable energy investments in different regions.
According to equation 3, while | represents the unit matrix, ® represents a spatial
weight matrix of order nxn. X is the impact factors matrix, p1, and p2 spatial effects;
a, B, A, and y represent the parameters to be estimated, and finally, € represents a
random error term.

2. Empirical Results

In the study examining the relationship between renewable energy invest-
ments and economic policy uncertainty, it is necessary to investigate the descriptive
statistics of the variables used in the model before the model estimation. In this con-
text, the descriptive test statistics of the variables are expressed in the table.

Table 2: Descriptive Statistics

Variables | RE EPU INF LABOR GDP FF

Mean 4.,786689 | 4.859772 1.524437 | 17.52233 10.56546 44.68141
Maxi- 6.782192 | 6.296677 4.697859 | 18.92735 11.03256 82.24
mum

Mini- 1.94501 | 3.627084 -1.352837 | 16.55769 10.28718 18.684
mum

Standard | 1.039929 | 0.5081762 | 1.055673 | 0.6678022 | 0.1764834 | 19.12664
deviation

Number 175 175 175 175 175 175

of Obser-

vations

According to the descriptive statistics given in Table 2, it is seen that the
variables with the highest standard deviation are LABOR and GDP. The lowest
standard deviation is observed in the INF variable. The mean values for the variables
were 4.786689 for the RE variable, 4.859772 for the EPU variable, 1.524437 for the
INF variable, 17.52233 for the LABOR variable, 10.56546 for the GDP variable and
44.68141 for the FF variable. Thus, it was observed that the descriptive test statistics
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of the variables did not contain any problems regarding the panel data analysis. After

the descriptive test statistics in the study, the correlation matrices of the data set used

are expressed in Table 3.

Table 3: Correlation Matrix of Variables

Variables RE EPU INF LABOR GDP FF
RE 1.0000

EPU 0.2476 | 1.0000

INF 0.0558 | 0.0247 1.0000

LABOR 0.3653 | -0.0385 -0.0383 1.0000

GDP 0.5231 | 0.2987 0.4153 0.5243 1.0000

FF 0.6562 | -0.1522 0.3072 0.2952 0.5965 1.0000

The correlation matrix values in Table 3 are applied to test the multicolline-

arity assumption between the independent variables and are considered an essential

indicator in this context. When the correlation matrix in Table 3 is examined, it is
seen that there is a positive correlation between RE and EPU, INF, LABOR, GDP,
and FF. Tabachnick and Fidell (2001) stated that if the correlation coefficient be-

tween the variables is above 0.90, the problem of multicollinearity may arise. Ac-

cordingly, the highest correlation coefficient among the variables used in the study

was calculated as 0.65. According to this result, it can be said that there is no multi-

collinearity problem between the variables.

Figure 1: EPU Index of G-7 Countries (1997-2021)
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Figure 1 expresses the time travel of the economic policy uncertainty index
calculated annually between the 1997-2021 period of the G7 countries. As can be
seen from the chart, it is observed that the economic policy uncertainty index, espe-
cially for the United Kingdom, increased in 2016. The reason for this is the effect of
the Brexit referendum held in the United Kingdom. On the other hand, the second
noteworthy point is that as of the end of 2019, the economic policy uncertainty index
has increased in all G-7 countries, especially in Japan. It can be said that this is due
to the economic recession caused by the Covid-19 pandemic.

Table 4: Han and Phillips (2010) Forecast Results

Dependent Variable: RE
Variables Coefficient Z statistic
RE(-1) 1.034811 3.68***
EPU -0.046827 -1.77*
INF 0.014160 154
LABOR 3.178425 3.50%**
GDP 0.739884 1.79*
FF -0.034190 -6.23***
Wald- Test 91.7229***
F-test 15.2872***
Hausman Test 65.17 (0.00)

Note: *** ** and * signs in the table indicate that the relevant test statistic is statis-
tically significant at the 1%, 5%, and 10% significance levels, respectively.

Before estimating the Han and Phillips model, it is necessary to determine
which of the fixed and random effects models will be used in the study. For this
purpose, the Hausman test was performed. As can be seen from Table 4, as a result
of the test, it was determined that the fixed effects model was the most appropriate.
When the estimation results in Table 4 are evaluated, it is seen that the 1% increase
in the economic policy uncertainty decreased the renewable energy investments by
0.04. This result is also statistically significant. Renewable energy investments, like
other investments, are affected by the host country's geopolitical, economic, politi-
cal, etc. events. On the other hand, economic policy uncertainty harms firms' future
income expectations.

In the study mentioned above, it was found that there is a negative relation-

ship between economic policy and renewable energy in the USA. For this reason, it
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prevents companies from taking more risks. This leads to a decrease in renewable
energy investments. It is also compatible with 2021. These results were obtained by
Shafiullah et al.

Inflation is another variable that is thought to affect renewable energy in-
vestments in the study. According to the table, although a 1% increase in inflation
increased renewable energy investments by 0.01, the coefficient was statistically in-
significant. Malik et al. (2014) obtained these results but did not overlap with the
studies of Yildirim and Kaya (2021). Accordingly, it is observed in the literature that
there is no clear consensus on the effect of inflation on renewable energy production.

Another variable expressed in the table is the workforce. A 1% increase in
the workforce increases renewable energy investments by 3.17 percent, and this re-
sult is also statistically significant. The increase in population, industrialization, and
urbanization in recent years is the main reason for the rise in energy consumption.
Alternative energy sources such as renewable energy are on the agenda to meet the
increasing energy demand. Renewable energy investments are an area with relatively
new technology and new job descriptions. In addition, countries need to create both
new occupations and transformed occupations that require new skills for the econ-
omy to use renewable energy sources more intensively in the transition to a more
environmentally responsible economy. This can only be achieved by increasing the
workforce. These results are also compatible with Kantarmaci and Birecikli (2020).

Another variable whose effect on renewable energy investments is examined
in the study is GDP. A 1% increase in GDP increases renewable energy investments
by 0.73, which is statistically significant. GDP is used to measure economic devel-
opment and development in a country. Renewable energy investments are costly in-
vestments in terms of initial installation costs. For this reason, a higher income level
is essential in meeting the necessary costs for renewable energy generation. These

results were compatible with Bakirtag and Cetin (2016).
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Finally, a 1% increase in fossil fuel consumption reduces renewable energy
investments by 0.03, which is also statistically significant. Since fossil fuels and re-
newable energy sources are known as substitutes for each other, the results obtained
are also in line with the expectation.

Conclusion

With the progress of globalization, the increase in the interdependence of
economies is negatively affected by the uncertainty in the economy in many sectors.
One of these sectors is the renewable energy sector. The industry in question has
high costs as it is a new sector. On the other hand, the renewable energy sector is a
capital and technology-intensive industry. For this reason, in addition to domestic
savings, foreign capital flows from abroad are needed in renewable energy invest-
ments, as in most investment items, especially in developing countries. The capital
flow from abroad depends on the economic stability of the country and the applied
economic policy.

The future expectations of the companies that invest in an economically un-
certain situation cannot be positive, which prevents companies from taking risks. In
this direction, the relationship between economic policy uncertainty and renewable
energy investments in G-7 countries (Germany, USA, UK, Italy, France, Japan, and
Canada) has been empirically examined. In this context, the relationship between
economic policy uncertainty and renewable energy investments was analyzed with
the help of the Han and Phillips (2010) method and a panel data set containing the
data between 1997-2021. The findings found a negative relationship between the
economic policy uncertainty index and renewable energy investments. Accordingly,
a 1% increase in the economic policy uncertainty index reduces renewable energy
investments by 0.04. These results are also compatible with Kim and Lee (2019) and
Pinto and Alves (2019).

In addition, in the study, the effects of other variables, which were examined
to affect renewable energy investments and determined within the literature frame-

work, were also controlled. According to this, first of all, a 1% increase in inflation
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increased renewable energy investments by 0.014, a 1% increase in the labor force
increased renewable energy investments by 3.17, and a 1% increase in GDP in-
creased renewable energy investments by 0.73%. In comparison, the increase in fos-
sil fuel consumption increased by 0.73%. A rise of 1 reduces renewable energy in-
vestments by 0.03. In addition, all other variables except the inflation variable were
found to be statistically significant.

Renewable energy investments, like other investment types, are affected by
the host country's economic, political and social policies. When evaluated in this
context, renewable energy investors need to eliminate economic policy uncertainty
by ensuring political stability and sustainable economic performance. Increasing in-
vestments in renewable energy in a country can also be attributed to eliminating un-
certainties in economic policy. Policymakers need to make efforts to reduce eco-
nomic policy uncertainty. Because in a market dominated by uncertainty, it becomes
very difficult for economic actors to make sound decisions and transfer funds to suit-
able sources. At this point, as a part of future research, examining the role of eco-
nomic policy uncertainty on different country groups and renewable energy may re-

veal interesting findings for investors who want to direct their investments.
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