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YENILENEBILIR ENERJI PERFORMANSININ FIRMALARIN FINANSAL
PERFORMANSI UZERINDEKI ETKISI
Yazar: Chlyeh, Dounia
Isletme Tezli Yiiksek Lisans Programi
Tez Danismani: Prof. Dr. Mustafa Kemal Yilmaz

Haziran 2020, 95 sayfa

Bu c¢alismada, yenilenebilir enerji performansmnin (YEP) firmalarm finansal
performans: (FFP) iizerindeki etkileri, yenilenebilir enerji (YE) bashg: altindaki
Siirdiiriilebilir Kalkinma Hedefleri (SKH) ve baz1 Cevresel, Sosyal, Yonetisim (CSY)
faktorler ele alinarak incelenmistir. Calisma, 46 ilkeden 563 sirketin verileri
kullanilarak 2009-2018 yillarin1 kapsayacak sekilde panel veri analizi yontemi
kullanilarak tilke ve sirket bazinda gergeklestirilmistir. Elde edilen sonuglar, etkili bir
YEP siirecinin ii¢ ana asamada 6l¢iilebildigini gostermektedir: benimsenen politikalar,
belirlenen hedefler ve alinan onlemler. Bulgular, YEP ile ilgili benimsenen
politikalarm ve belirlenen hedeflerin 6zellikle gelismis iilkelerde olusturduklari
maliyet acisindan finansal karlilik tizerinde olumsuz bir etkisi oldugunu, YEP
konusunda atilan adimlarin ise hem gelismis ve hem de gelismekte olan tilkelerde uzun
vadeli finansal performans: pozitif ve anlamli bir sekilde etkiledigini gostermektedir.
Firma bazinda ise, YEP konusunda atilan adimlarm 6zellikle finansal olmayan
sirketler tizerindeki etkilerinin genellikle pozitif ve anlamli oldugu goriilmektedir.
Ayrica calismanin sonuglari, 7. SKH'nin sirketlerin hem iilke hem de firma diizeyinde
finansal performanslari iizerinde olumsuz bir etki yarattigin1 ortaya koymaktadir. 12.
SKH'nin ise hem iilke hem de firma diizeyinde finansal performans {izerinde uzun
vadede olumlu ve anlamli bir etkisi vardir. Son olarak, c¢evresel faktorlerin iilke
diizeyinde sirketlerin finansal performansi tizerinde olumsuz bir etkisi bulunmakla

birlikte, firma diizeyinde finansal performansa etkisi olumlu ve anlamlidir.

Anahtar Kelimeler: Cevresel, Sosyal ve Yonetisim, Finansal Performans,

Siirdiiriilebilir Kalkinma Hedefleri, Yenilenebilir Enerji Performansi.



ABSTRACT

THE IMPACT OF RENEWABLE ENERGY PERFORMANCE
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Thesis Supervisor: Prof. Mustafa Kemal Yilmaz
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This study investigates the effect of renewable energy performance (REP) on corporate
financial performance (CFP) taking into account renewable energy (RE) related
Sustainable Development Goals (SDGs), and Environment, Social, Governance (ESG)
factors. We conduct the study by using a data sample of 563 companies from 46
countries over the period of 2009-2018. We employ panel data analysis on firm-level
and on the country of headquarters. We cover the 7"and 12" SDGs, and environmental
ESG variables to assess the impact of REP on CFP. The results suggest that the
effectiveness of REP could be measured by three phases: policies adopted, targets
established, and actions implemented. The findings indicate that there is a negative
impact of REP policies and targets on profitability in developed markets due to the
massive costs incurred by the companies. However, the impact is positive and
significant in developing countries, particularly in long-term financial performance
since they are at the beginning of the implementation process. On firm-level, RE
policies negatively affect both financial and non-financial companies, while RE
actions have a positive and significant influence on non-financial companies rather
than on financial ones. The results also reveal that the 7" SDG has a negative effect
on the financial performance of companies on both country of headquarter-level and
firm-level, while the 12" SDG has a positive and significant effect on both country of
headquarter-level and firm-level financial performance. Finally, the environmental
factors of ESG have a negative impact on the financial performance of companies on

both country of headquarter-level and firm-level.

Keywords: ESG, Financial Performance, Renewable Energy Performance, SDG.
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CHAPTER I

INTRODUCTION

1.1. General Outlook

The rapid economic growth and globalization have increased the consumption of
natural resources, leading to concerns for humans. As reported by the Global Footprint
Network, Earth overshoot day was the earliest ever in 2019 (WWF Report, 2019). This
means that humans have exceeded what earth ecosystem can regenerate in 2019,
consuming almost 1.7 of Earth. Similarly, the demand for energy consumption is
growing. As reported by the International Energy Agency (IEA), the global energy-
related CO2 emissions rose by 2% due to higher energy consumption in 2018 (Global
Carbon Budget, 2019). Another serious concern humans face today is the increase in
the global average temperature mainly due to fossil fuel burning that intensifies the
CO2 emissions. According to the IEA, global emissions grew by 1.4% and 2.1% in
2017, in 2018 respectively (IEA, 2018).

Consequently, Renewable Energy (RE) has gained widespread popularity over the last
two decades due to its massive impact on the environment and impact investing. Since
the 2015 Paris Agreement on Climate Change, the European Union (EU) has taken
serial steps to reduce greenhouse gas emissions by using more RE sources. One of the
EU targets for 2020 and 2030 is to reach 20% and 30% energy consumption from

renewables (Owen, 2018).

Global investment in RE has reached its peak in the last 5 years. Although the global
investment in RE continues to increase, the market share of developed countries
gradually dropped. Figure 1.1 shows the investments in RE in developed and
developing countries. Until 2014, developed countries had the upper hand on RE
investments. In 2015, the balance shifted in favor of developing countries. By 2017,
developing economies accounted for 63% of the global RE investments, while

developed countries only had 37% share, the US suffered a decline of 6% due to strict



regulations. The UK, Europe and Japan witnessed 65%, 36%, and 28% decrease in RE

investments respectively (Louw et al., 2018).

177
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Figure 1.1. Global Renewable Energy Investments: Developed vs. Developing
Countries (2004-2017) (Louw et al., 2018)

In the last couple of years, few developed countries and most developing ones testified
sharp increases in RE investment. According to Global Trends in Renewable Energy
Investment (2018), China was the leading country in 2017 and accounted for 50% of
the global total RE investment and at least 58% of solar investment. Developing
countries invested USD 177 billion in RE projects, exceeding developed countries by
USD 74 billion. Figure 1.2 shows how the global RE investments are split from 2004
to 2017. Developed countries invested in RE the most from 2004 until 2011, then had
a drastic decrease. China, India, and Brazil steadily increased RE investments and had
the lion's share by 2017. Other developing countries have also increased their RE

investments to reach USD 33.9 billion in 2017 (Louw et al., 2018).
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Figure 1.2. Global Renewable Energy Investments Split (2004-2017) (Louw et
al., 2018)
In 2018, RE capacity investment reached USD 47.5 billion in developing countries,
while it was USD 125.8 billion in developed economies. These investments included
solar and wind projects, public market equity, global asset finance, and research and
development in renewable power technologies. The Middle East and Africa regions
spent up to USD 16.1 billion in financing solar energy projects in Morocco, Kenya,
and South Africa. Likewise, the US allocated almost USD 43 billion to green power
plant projects, while solar energy investments in Europe rose to USD 19.2 billion and
wind energy to USD 36.7 billion (Ajadi et al., 2019). Thus, RE investment had an
increase of USD 2.6 trillion over the years 2010-2019 with an increase of 4% in 2018.
This investment involved solar PV, hydropower, bioenergy, and wind energy and

accounted for almost 45% of the world’s electricity (Ajadi et al., 2019).

On firm-level, many companies have shifted their interests into investing more in
green energy believing that it is the right solution to prevent global warming and to be
sustainable in the long-run. They realized that this approach does not just boost the
environmental performance (EP), but also affect the financial performance (Hart &
Ahuja, 1996). Many companies such as Google, Facebook, and Apple pledge to

generate 100% of their power from RE in the upcoming years.

From an academic perspective, many researchers started investigating the association
of RE and financial performance. Some scholars found a one-way relationship, either

that Renewable Energy Performance (REP) affecting Corporate Financial



Performance (CFP) or the opposite (Clarkson, Overell, & Chapple, 2011; Nelling &
Webb, 2009), while some others were convinced that this relationship is a virtuous
circle, suggesting that CEP positively affects REP, which in return lead to an increase
in the CEP. Some recent studies (Shin, Ellinger, Nolan, DeCoster, & Lane, 2018)
focused on investigating the association of RE utilization and CFP and inspecting
whether the implementation of sustainable energy systems improved CFP (Marti-
Ballester, 2017). However, there are few studies that search for the impact of REP on
CFP as well as on the United Nations Sustainable Development Goals (UN SDGs).

This study aims to provide a deeper understanding of the impact of renewable energy
performance on financial performance in emerging markets after the 2008 global
financial crisis. For this purpose, we measure renewable energy performance of
companies by referring to the relevant Sustainable Development Goals (SDGs) set up
by the UN in 2015, including 17 SDGs and 169 targets that cover economic, ecologic,
and social dimensions of sustainability. Figure 1.3 illustrates the 17 UN SDGs.
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Figure 1.3. UN SDGs (Mancini et al., 2019)

The UN 2030 Agenda set these 17 SDGs to encourage companies in engaging
strategies that align with sustainability improvement. In this study, we are interested
in relating the SDGs to renewable energy. The 7" SDG concentrates on guaranteeing
access to affordable, dependable, sustainable, and clean energy. UN expects that by
2030, the share of RE would substantially increase due to the advancements in energy
efficiency and cleaner fossil fuel technologies. The 12" SDG emphasizes on ensuring



sustainable consumption and production. The UN anticipates that by 2030, companies
will adopt sustainable practices such as reducing waste and using efficient natural
resources. Therefore, this will allow companies to elevate their sustainable
management capabilities. In addition to the UN SDGs, this study also covers some
environmental factors from the Environmental, Social, Governance (ESG) indicators,

including resource use, emissions, and innovation.

1.2. Problem Statement

This study focuses on investigating how renewable energy performance affects
corporate financial performance in emerging markets. International policy-makers
made huge efforts to enact environmental regulations that would be in the best interest
of countries in general and companies in specific. However, these policies have to be
followed and implemented by countries, and companies. However, we are faced with
a problem. Countries have different regulations and social standings, and so do the

firms.

Many scholars (P. M. Clarkson et al., 2011; Marti-Ballester, 2017; Nelling & Webb,
2009; Shin et al., 2018) investigated how renewable energy and energy efficiency are
associated with financial performance without taking into account cultural differences
of countries and different structures of industries and companies. This thesis attempts
to fill out the gap by exploring how renewable energy performance affects financial
performance. Thereby, it seeks answers to the following research questions: How does
renewable energy performance affect financial performance on an economical
development level? How does renewable energy performance affect financial

performance on firm level?

1.3. Contribution of the Thesis

This study’s contribution to the literature is two-folds. First, it expands the research
framework of the relationship between renewable energy performance and financial
performance, covering a large scale of countries (developed and developing) and
companies (financial and non-financial). Second, the study uses for the first time the
renewable energy related variables under the UN SDGs and investigates their impact

on the short and long term financial performance of companies.



This research also provides valuable insights to the professional field, i.e. managers
and institutional investors on how to invest in the UN SDGs related renewable enegry
resources to increase profitability and to improve corporate reputation. It also draws
the attention of policymakers to enact new and applicable renewable energy policies
in developed and developing countries.

1.4. Organization of the Thesis

The thesis is structured into six chapters. Chapter 2 reviews the literature on
sustainability, and the relationship between renewable energy performance and
corporate financial performance. Chapter 3 presents theoretical background and
hypothesis development. Chapter 4 provides the data and research methodology.
Chapter 5 discusses the empirical findings, and finally the last chapter concludes.



CHAPTER Il

LITERATURE REVIEW

2.1. Definition of Sustainability

The concept of sustainability could be traced back to more than 50 years, but it was
first mentioned in 1972 at the UN Conference on the Human Environment in
Stockholm. Linguistically, the term sustainability originates from the Latin words:
“sus” meaning “up” and “tenere” meaning “to hold”. Hence, technically speaking,
sustainability maintains a civilized mode of existence over the long-term. The UN
(1987) defines sustainability as "any development that meets the needs of the present

without compromising the ability of future generations to meet their own needs".

Sustainable development doctrine has acquired three main domains over time, namely
social, economic, and environmental sustainability (Slaper & Hall, 2011). These
dimensions were then introduced as interlocking circles demonstrating the importance
of integrating and addressing them from a holistic view. Today, the three pillars of
sustainability are known as the triple bottom line approach (Hutchins & Sutherland,
2008). Figure 2.1 shows the triple bottom line that is used to describe the long-term
responsibility to the shareholders. It helps assess how firms manage their economic,

social, and environmental duties despite internal and external hurdles they may face.

Environment

Economic Social

Figure 2.1. Three Pillars of Sustainability (Hutchins & Sutherland, 2008)



2.2. Measuring Sustainability

Measuring sustainability and the social impact of investment in business is defined by
three factors: Environmental, Social, and Governance (ESG). Integrating ESG
practices reflects broader and richer opportunities for companies. In a survey held for
207 investors from 28 countries in 2019, the results show that 84% of the investors
believe that integrating ESG provides a strong and positive benefit on risk-adjusted
returns, cost savings, and new market opportunities. On academia, 63 % of the studies
that investigated the relationship between ESG and CFP found that there is a positive
relationship between them (LGT Capital Partners, 2018).

In 2015, a key initiative was adopted by the UN, i.e. the 2030 Agenda for the SDGs.
The goals are to be integrated into the ESG framework to enhance sustainable activities
and make them more outcome-oriented. Of the 17 SDGs, three goals are directly
related to the environment and especially energy topics. The 7" goal deals with
ensuring access to affordable, reliable, sustainable and modern energy. The 12" goal
ensures sustainable consumption and production patterns, while the 13" goal
emphasizes on taking urgent action to combat climate change and its impacts. While
ESG practices concentrate on merely establishing policies and basic reporting, SDGs
measure the amount of impact towards achieving the targets. The combination of ESG

and SDGs enable financial markets to address more to environmental and social issues.

2.2.1. Environmental Sustainability

Sustainability has gained widespread popularity due to the serious problems faced by
humankind especially the environmental ones such as global warming, and depletion
of earth sources. Sustainable development practices whether economic, social, or
environmental all serve the interest of human welfare. Sutton (2004) identified
environmental sustainability as the ability to maintain a quality life for all people from
clean water and air to a livable environment, ensuring the functionality of society.
OECD (2001) suggested few environmental sustainability criteria that include the
efficient use of renewable resources, the limited use of non-renewable resources, and

low level of emission concentrations for protecting human health and the environment.



Today, consumers’ demand environmental-friendly products. The public request for
preserving the natural environment, the complex environmental regulations by
governments, and the increase of law suits against companies that have environmental
issues leads to an increase of awareness and actions in businesses. The pressures of
suppliers, investors and other stakeholders also push companies to grow their green
investment, to pursue strategies for waste minimization and energy conservation.
Companies have even started training employees, establishing work practices, and
defining targets to achieve SDGs for short and long-term periods.

2.2.2. Environmental Performance

Over the last two decades, with global warming and the drastic decline of natural
resources, there is a significant pressure that has risen from customers, investors, and
environmental organizations (Tatoglu, Bayraktar, Sahadev, Demirbag, & Glaister,
2014). This pressure has left no other option for companies but to initiate strategies to
implement and improve environmental management systems which act as a strong
competitive weapon that guarantees the survival and continuity in the global market
(M. Rafig, Zhang, Yuan, Naz, & Magbool, 2020).

Policies towards environmental protection were first introduced in the 1970s. These
initiatives included water, air, and emission control (Rondinelli, 2000; Turk, 2009).
Later, the adoption of environmental management programs became mandatory due
to social responsibility and community pressure especially in developed countries (B.
Zhang et al., 2007). They include the tendency to look green through the control of
environmental degradation and pollution, environmental education and training, even
implementing green supply chain (Dasgupta, 2001; Henriques & Sadorsky, 1996; B.
Zhang et al., 2007; Zhu, Sarkis, & Lai, 2007). In the literature, environmental
performance measures are divided into three categories: environmental impact
indicators such as carbon emissions and resource depletion, regulatory compliance
that deals with regulations, laws, and guidelines imposed by governments and
organizations, and finally the organizational processes that comprise several
principles of an environmental management system (Lober, 1996; Wood & Gray,
1991).



These policies are set by companies to protect the environment from pollution and
excessive damage caused by their activities. Hence, environmental performance
policies are a reflection of companies' objectives and measurements that shows the
way they deal with environmental and social damages. When it comes to measuring
environmental performance, environmental regulations and standards are established
to assess how firms reduce environmental impact with their products, processes, and
energy use (Bobby Banerjee, 2001). The aim is to achieve sustainable practices that
align with the good-will of society and environment (Welford & Gouldson, 1993).

Assessing environmental performance is a critical bridge that companies must cross
for a better understanding of their impacts on the environment. It includes identifying,
measuring, analyzing, and tracking the pros and cons of various objectives, standards,
and criteria set by firms for a better decision-making (Chen, Han, & Zhu, 2017). Thus,
the administrative and operational divisions of companies should develop a solid
mechanism allowing them to identify opportunities from reducing environmental
risks, improving energy efficiency, to rationally allocate resources, and to have some

managerial contributions as in legislative aspects (Aragon-Correa & Sharma, 2003).

When environmental regulations are properly designed, employee awareness of
environmental issues increases (Rondinelli, 2000). This improves the recycling efforts
and reduces resource use. Therefore, the development of companies is enhanced
leading to better financial performance (Porter, 1991a; Porter & Van Der Linde, 1995).
Zhang, Wang, & Wang (2014) noted the importance of environmental performance in
improving the economic one. They conditioned the success of the long-term
stakeholders' relationship to the essential need for improving environmental
performance. Renaud (2004) classified the processes and results of environmental
performance into two categories. The first is the external environment impact which
manifests in maintaining good relations with stakeholders, and second is the internal
financial impact that concerns product and improvement. In other words, a good
environmental reputation facilitates the interaction between firms and stakeholders,
allowing them to attract more investors which boosts the external economic
performance. In return, integration of environmental practices implies a reduction in
the costs and an improvement of quality, enabling companies to increase productivity

and encourage innovations that represent the internal aspect of performance.
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2.2.3. Renewable Energy Performance

Energy is an indispensable component of life. “Energy can neither be created nor
destroyed but can only be transformed from one form to another” is the first law of
thermodynamics. There are two major categories of energy; primary energy and
secondary energy. The former indicates the natural phase of energy that does not
undergo any kinetic or potential conversion such as coal, oil, and natural gas. The latter
is renewable energy which does not require any conversion process, but is easily
produced through solar and wind energy. This kind of energy is cost-efficient, prevent

environmental degradation, and results in high financial outcomes.

The increase in greenhouse emissions is a mere consequence of energy consumption.
According to the center of sustainable systems at Michigan University, petroleum is
the top source of energy consumption in the US by 37%, followed by natural gas
(29%), and coal (14%) (Figure 2.2). The share of RE sources is only 11%. In RE,
biomass has the highest share (44.6%) and geothermal energy the lowest one (1.9%).
The most abundant source of energy in the world is only being harnessed at 7% directly
and 21.3% indirectly (Michigan University, 2019).

/V ‘ Wind
Petroleum 21.3%
Nuclear

37% Q9

Hydroelectric
251%

Renewoables Geothermal
1% 1.9%

Biomass

Coal 44.6%
14% -
Solar

I 0%

Figure 2.2. The US Total Energy Consumption by Sources (Michigan
University, 2019)

EU is not different from the US on yearly energy consumption. As shown in Figure
2.3, the main energy source of EU has been oil and petroleum, followed by natural gas
and fossil fuels. Nevertheless, RE has found its way up in the last couple of years

replacing fossil fuels which dramatically decreased by 2017 (Energy Statistics, 2019).
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Figure 2.3. European Inland Energy Consumption (1990-2017) (Energy
Statistics, 2019)

RE “is derived from natural processes that are replenished constantly. It derives
directly from the sun, or heat generated deep within the earth” (IEA, 2013). Some
widely-used RE sources are wind, solar, biomass, bio-fuel and hydropower energy.
Hydropower energy accounts for almost 65% of the global power generation with a
hydroelectric installed capacity surpassing 16% of the world's electricity production.
Wind energy is one of the fastest-growing clean power sources, developing countries
producing more than 80% of it. Solar energy has an installed capacity of more than

100 GW worldwide. It is the most promising one among RE sources.

The growing demand for RE is driven by many factors, including technology, costs,
accessibility, political environment, and economic development (Atabi, 2004).
However, there is a gap in RE investments when we compare developed markets and
emerging countries. Among 66 countries where RE policies are implemented, we find
that almost 30 of them are countries belonging to the EU, 29 states are from the US,
and 9 provinces are from Canada (Saygn & Ceti, 2011). This gap could be related to

demographic indicators, i.e. income level, welfare and R&D budget.

Thus, developed countries have a green agenda for climate protection and include
different parties into the decision-making process to come up with significant
proposals (Mendonga, Lacey, & Hvelplund, 2009). Contrarily, the lack of adequate
environmental initiatives in emerging markets represents a serious burden against RE
development. For instance, the MENA region possesses more than 45% of the world's

potential for RE. However, their interest in RE policy and implementation is
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insufficient (Jablonski et al. 2012; Jalilvand, 2012). Also, the Gulf countries have

infinite solar capital, but not enough RE projects.

Effective policies directed towards sustainable development help reduce emissions and
greenhouse gases. Also, the nature of the policy-making processes by which RE
policies are formulated and implemented are affected by the cost-competitiveness of
renewable technologies, better access to financing, and energy security (Holburn,
2012). The adoption of the Renewable Energy Directive by the EU in 2010 to increase
the share of RE consumption has shown a positive result. The target is to increase RE
to 20% share by 2020, and 27% share by 2030 and a cost saving of more than 25 billion
USD per year (Irena Map, 2018). Figure 2.4 provides a RE map showing how the full
implementation of RE would increase the share by up to 33% by 2030, mainly through
solar photovoltaics (PVs), the concentrated solar power (CSP), hydropower,

geothermal power, and wind.
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Figure 2.4. Cost-Supply Curve of Renewable Energy Options to Go Beyond the
27% Target for 2030 (Irena Map, 2018)

Since such initiatives and regulations strongly align with the development of the
strategic business environment, their consequences on firm performance can be seen
through an improved reputation and lower costs (Aragon-Correa & Sharma, 2003).
Another consequence of RE investments is the increasing employment rate. In 2016,
9.8 million people were employed following the market expansion of RE making it

possible to create new job opportunities, especially in Asia. On a country-level,
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Denmark and Ireland have pledged to reach 100% renewable electricity by 2050 using
a combination of biomass, solar, and wind (Mathiesen, Lund, & Karlsson, 2011;
PleBmann, Erdmann, Hlusiak, & Breyer, 2014). Countries including Australia, China,
India, Morocco, and the US are developing RE hybrid projects. Likewise, solar energy
is mostly the speciality of Germany and Spain, bioenergy is mostly spread in Sweden,

hydropower systems technology is found in Norway and Australia (Vona, 2012).

Following the fourth industrial revolution, many companies have adopted strict
policies regarding the reduction of carbon footprint and the cost of energy used.
Besides, going green contributes to being socially responsible which plays a vital role
in the strategic competitiveness. In particular, companies in the private sector started

committing to get 100% of their electricity from renewable sources.

Embracing RE on a grand scale has caused business owners and investors to realize
the long-term impact that comes with the use of green energy sources. One of the
leading tech companies, Intel, is using green energy drawn from wind, solar, hydro,
and biomass sources. According to their corporate responsibility reports, 73% of the
electricity used by Intel comes from RE sources. The company plans to increase this
percentage to 100% by 2020 (Intel, 2017). Likewise, Apple achieved a success in the
company's environmental reporting. It has not only covered the company's 100% needs
from renewable energies, but also it has chosen its suppliers accordingly (Apple,
2018). In 2017, Google committed to make the firm's energy consumption from wind
and solar energy (Google, 2017). Microsoft is by far the greenest company globally. It
uses more than 1.3 billion kWh of sustainable energy every year for software
development manufacturing. Microsoft President Brad Smith expressed that green
energy is not only a source of clean power, but also has better financial results. He

pledged to reduce the company's carbon emissions by 75% by 2030 (Microsoft, 2018).

2.3. Corporate Financial Performance

Financial performance is a broad concept where it has different definitions, and
different measurement methodologies. It is a reflection of how an organization is
performing in economic terms. Adams & Buckle (2003) defines financial performance

as a notion that provides companies with helpful insights of how to accomplish its
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objectives. Atkinson (1997) adds up to this definition by shedding light on how
financial resources offer firms investment opportunities that help them meet the
expectations of stakeholders. Meanwhile, Al-Khatib et al. (2010) along with other
scholars, believe that financial performance measures the extent to which firms
succeed in optimizing financial resources in the short and long-run. While some
consider financial performance as only an output of a company's activities, strategies,
and objectives, some others consider it an output as well as an input that contributes to
the equation. It provides a robust picture of how firms use their assets, resources, and
capabilities to generate returns and to take proper decisions for future investment

opportunities and financial matters.

Measuring financial performance is one of the means that reflect the fulfillment of
economic goals of companies (Hofer, 1983; Venkatraman & Ramanujam, 1986).
Collecting financial charts, reports, and records, developing measurement standards,
and interpreting the data are key steps taken by companies to reflect their economic
performance. Financial performance measurement also helps businesses make better
decisions on pricing, budgeting, and strategic planning. Although there are several
measures of financial performance, we will concentrate on profitability ratios in this
study. Profitability ratios measure the company's ability to generate revenue compared
to expenses to create value by profit margin and cost reduction; and to compensate
shareholders for investment risks (Bertoneche & Knight, 2001). Accounting-based
performance measures are indicators from financial statements and are a direct
reflection of the management's actions (Hutchinson & Gul, 2004; Mashayekhi &
Bazaz, 2008). The most commonly used accounting-based performance measures are
Return on Assets (ROA) and Return on Equity (ROE). Market-based performance
measures are usually shown by Tobin's g (TQ) (Hammond & Slocum, 1996).

ROA is a measure of the efficiency of capital deployment and net income production
(Miller, 2001). The higher the ROA is, the more effective is the use of assets by the
firm in serving shareholders interests (Ibrahim & Samad, 2011). ROA is calculated by

dividing a firm’s net income by total assets:

Return on Assets (ROA) = (Net Income) / (Total Assets)
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ROE shows how much income a company makes out of the investments of
shareholders, i.e. equity capital. It is critical for investors and shareholders (Demsetz
& Lehn, 1985). ROE is calculated by dividing the firm’s net income by total equity.

Return on Equity (ROE) = (Net Income) / (Total Equity).

Tobin’s q is a market-based performance measure. It was first developed by the
economist James Tobin and is an indicator of the effectiveness and use of intellectual
capital. Firms are only able to make a profit when Tobin's g has a value greater than 1
(Luthy, 1998). Tobin's q is calculated by dividing the stock market value by the

replacement cost of its assets.

Tobin’s q = (Total Market Value) / (Total Asset Value)

2.4. Environmental Performance and Financial Performance

Over the last couple of decades, increasing number of studies have been conducted to
examine the relationship between environmental performance (EP) and financial
performance (FP). While some studies found a one-way relationship, the EP affecting
the FP (P. M. Clarkson et al., 2011), other studies found the reverse, the FP influencing
the EP (Nelling & Webb, 2009). Alternatively, Hart (1996) suggested the existence of
a so-called "virtuous circle™ between these two performances, claiming that companies
with abundant resources tend to improve their corporate environmental performance
(CEP) which would positively affect their corporate financial performance (CFP).
(Makni, Francoeur, & Bellavance, 2009) supported this theory providing evidence
from 329 companies in the US, Europe, and Asia. They showed that superior CEP

leads to improved CFP which in turn enables reinvestments in CEP.

According to Delma and Blass (2010), measuring the CEP could be divided into three
parts. The first deals with the environmental impact in terms of energy use, emission
reduction, and carbon footprint. The second handles the regulatory compliance on the
EP standards and policies. The third one addresses organizational processes involving
environmental management systems from environmental requirements to auditing,
reporting, and accountability. This paper focuses on environmental impact measuring

the CEP, i.e. how renewable energy performance of companies affect their FP.
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Before, people were believing that corporate social responsibility (CSR) and EP lead
to a decrease in cash inflows and an increase in operational and administrative costs
reducing financial performance (Hatakeda, Kokubu, Kajiwara, & Nishitani, 2012;
Sprinkle & Maines, 2010; Waddock & Graves, 1997). This view was based on the
argument of Friedman (1970) who emphasized that the only social responsibility of a
business is to increase its profit, and was supported by many studies (Haveman &
Christiansen, 1981; Jaggi & Freedman, 1992; Levy, 1995; Palmer, Oates, & Portney,
1995; Portney, 1994; Walley & Whitehead, 1994). Song, Niu, & Xiao (2017) added
business competitiveness to the equation, suggesting some sort of trade-off; either
improving the CEP at the expense of the CFP or the other way around. While it is true
that green manufacturing may bring a unique advantage, companies have to bear some
costs. Further, its effect on CFP is not only determined by environmental practices, but
also by cultural and social dimensions (Ortas, Alvarez, Jaussaud, & Garayar, 2015).

To elaborate more on the results, many studies found negative correlation between EP
and FP and aligns the findings with the trade-off hypothesis (Allouche & Laroche,
2007; Friedman, 1970; Friedman & Friedman, 1962). Cordeiro and Sarkis (1997) for
instance, acknowledged the debate going on over environmental actions and strategies
taken to prevent pollution and to reduce emissions and their implications on the firm's
financial performance. Using security analyst earnings forecasts as a measure of firm
performance and a sample of 523 US firms, they demonstrated a negative relationship
between environmental practices and FP. Filbeck and Gorman (2004) examined the
nature of relationship gathering the environmental and financial performance of
electric utilities and found a negative relationship between them. Hassel (2005)
expressed the value relevance of environmental performance and how it treats the
market value of equity and accounting earnings and presented complete support to the
cost-concerned school which argues that environmental performance has a negative
influence on FP. Escobar and Vredenburg (2011) focused on how oil and gas
multinational corporations respond to sustainable development issues such as climate
change, renewable energy development and social investment in terms of financial
performance over 5 years period, and found no superior financial performance between

the companies that considered environmental practices and those that did not.
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There is also a significant number of studies that found a positive relationship between
CEP and CFP based on theoretical frameworks. Recent meta-analysis studies identify
largely positive associations between EP and FP. Endrikat, Guenther, & Hoppe (2014)
examined 30 review studies and 274 empirical studies to answer the question of
whether CFP and CEP were a perfect match. In another attempt, Giinther, Hoppe, &
Endrikat (2011) shed light on the conflicting empirical findings between CEP and
CFP. Integrating almost 150 studies, the results indicate a positive relationship
between CEP and CFP. Further, the findings suggest a stronger linkage when the CEP
approach is rather proactive than reactive. Friede (2015) analyzed a combination of
more than 2,200 individual studies and failed to identify any negative link between
ESG and CFP. In another meta-analysis study held by Orlitzky, Schmidt, & Rynes
(2003), they uncovered a positive association between corporate social/environmental
performance and CFP. With a total sample size of 33,878 observations, the findings
were quite satisfying. Similarly, Dixon-Fowler, Slater, Johnson, Ellstrand, & Romi
(2013) demonstrated some empirical results on the CEP-CFP relationship. They were
more interested in discovering when it pays to be green. The results showed that both
small and large firms benefit evenly from environmental performances. Albertini
(2013) carried a meta-analysis of 52 studies over a 35-year period that endorsed the
positive effect of CEP on CFP. These studies were influenced by Porter's hypothesis
(Porter, 1990, 1991b) that suggested designing guidelines for environmental practices

lines up with cost-saving and implies a positive increase in CFP.

Drawing on the theoretical configurations of the relationship between CEP and CFP,
and using natural resource-based argument, some authors found a positive association
between EP and FP. Russo and Fouts (1997) tested this hypothesis by using
environmental ratings and concluded a strong CEP-CFP relationship. In another study,
Hart and Ahuja (1996) narrowed down the environmental practices to only emissions
reduction and prevention of pollution and indicated that these environmnetal practices
improve financial performance in the long run. This fact was also supported by
Stanwick & Stanwick (2001) who found that the CEO of companies that maintain an
environmental reputation tend to compensate a lot in terms of FP. This is also in line
with the findings of Fombrun and van Riel (1997) and Dangelico and Pontrandolfo
(2015) who suggested that a firm's reputation is a competitive advantage that can affect

its revenues depending on the strategies implemented.
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King and Lenox (2001) claimed that EP boosts FP of companies, emphasizing on the
moderating effect of the industry. For instance, a tourism-based study found that hotels
in Costa Rica holding certifications of superior environmental performance
empowered them with an advantage, resulting in higher sales (Rivera, 2002).
Subrahmanya (2006) studied small scale industries in India, focusing on brick and tile
clusters, and found that working on energy efficiency is like hitting one bird with three
stones. Not only does it minimizes the costs and maximizes the environmental impact,
but it also serves as a competitive advantage. Chai, Guo, Wang, & Lai (2009)
acknowledged that the energy intensity could not be applied to all firms with the same
measurement. It depends on the industry the firm operates, firm size and operating
framework. Auditing energy efficiency for 1000 big Chinese companies in the shoe
industry, Chai, Guo, Wang, & Lai (2009) concluded that when a company invests USD
1.9 million as an effort to enhance the energy efficiency, the investment's net present
value would be USD 9.8 million with a discount rate of 12%. Moreover, this
investment would have environmental dimensions like reducing the firm's energy

consumption and gas emissions. Therefore, it would generate high net revenue.

From another perspective, Wagner & Schaltegger (2004) analyzed European
manufacturing industries and found out that not only the type of industry moderates
the CEP-CFP relationship, but also the sort of environmental strategies implemented
by the companies. They noticed a more positive CFP in firms embracing shareholders'
value strategies than firms who did not. In the same context, Christoffersen, Larsen,
and Togeby (2006) claimed that integrating energy management systems to firm
strategies would reduce energy consumption, lower utility bills and achieve a higher
benefit. Awan, Imran, and Munir (2014) supported this argument and provided a
number of environmental initiatives (cost reduction techniques, high energy efficiency
procedures) towards an improved energy management. Kushwaha and Sharma (2016)
noted a strong link between CEP and CFP in a study held in automobile industry.
Earnhart and Lizal (2006) revealed some evidence for the Czech Republic firms. They
found that better EP improved the profitability of firms. All these came up because of
the strict regulations imposed by environmental agencies such as high emission taxes
and new green technology requirements. To exemplify, only a 10% decline in carbon
emissions may result in a USD 34 million increase in the market value of S&P 500

companies (Konar & Cohen, 2001). Bunse, Vodicka, Schonsleben, Briilhart, and Ernst
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(2011) also encouraged firms to integrate energy management paradigms into their

decision-making processes, as this would promote their CFP.

The arguments based on "It pays hypothesis™ were supported by many authors. Some
believe that including environmental innovation to the equation of traditional trade-off
would turn the facts upside down. Porter & Van Der Linde (1995) were one of the first
scholars who adopted this view. They argued that innovation is a solution for
companies to ameliorate their financial resources, help them use it as a competitive
advantage, and thus, increase financial efficiency. In the same vein, three important
stages of using environmental practices to increase FP were underlined by Hart (1995).
The first stage is to use pollution prevention strategies instead of pollution control. The
second stage is to employ product stewardship as a focal key to reduce consumption.
The final stage is to utilize clean technology as a mean to improve sustainability. Also,
a very interesting perspective displayed by Reinhardt's paper in the late 90s advises

pursuing environmental policies only if it is in favor of economic growth of companies.

Many other authors did not necessarily find a superior FP in companies having better
environmental performance across industries and countries. Sarumpaet (2005) held a
study on Indonesian companies by using corporate environmental ratings as a measure
for the CEP and ROA as a measure for the CFP and revealed that CEP is not
significantly associated with CFP. lwata and Okada (2010) evaluated the association
between CEP and financial stability by using waste and greenhouse gas emissions as
the measures of CEP in Japanese companies, and showed a decrease in long term CFP.
Nakao, Amano, Matsumura, Genba, and Nakano (2007), however, provided a
contradictory evidence from the Japanese manufacturing companies. They found that

firms that follow environmental standards tend to have higher Tobin’s q.

Studies investigating the relationship between environmental and financial
performance are not only are affected by environmental performance measures, but
also by the methodology. Salama (2005) noted that the CEP-CFP relationship is mostly
analyzed by a simple OLS regression, and he tested this relationship by using median
regression that is more robust and reliable. Using corporate reputation as a proxy to
measure environmental performance, his claim was proved to be true for the British

companies. Equally, Horvathova (2010) indicated that the empirical methodology
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used matters. She stated that the simpler the methodology is, the more is the likelihood
of finding a negative correlation between environmental and financial performance.
Granger causality is usually more related to proving a one-way or two-way
relationship. Illustratively, Nakao (2007) supported the two-way relationship as he
indicated that the beneficial impact of environmental investment occur to the firm after
the initial financial investment and reciprocally. Results supporting the one-way
relation of CEP-CFP (P. M. Clarkson et al., 2011) or the other way as in the CFP-CEP
relationship (Nelling & Webb, 2009) also used the Granger approach.

Since the methodology is important, recent studies preferred using more complex
techniques. Leong (2015) used the generalized method of moments (GMM) intending
to find the correlation between the green innovation systems and financial performance
in 163 international companies in the automobile industry. To evaluate the green
innovation, he used energy and climate change, environmental policy reporting, and
resource management. He found a positive relationship between green innovation
systems and the CFP. This helps companies maintain a healthy reputation on social
responsibility. However, this was not the case in Greece. Alexopoulos, Kounetas, and
Tzelepis (2018) examined manufacturing plants by using the cost of energy
consumption to measure the impact of environmental performance on the financial one
and found that while EP has no significance effect on the FP, the latter has an impact
on the former in Greece companies. Li, Ngniatedema, and Chen (2017) investigated
the impact of green performance on the FP in the top 500 publicly traded US
companies in distinct sectors by using energy, carbon, waste, and water productivity
and green reputation as the criteria to measure environmental practices. The regression
analysis showed that the EP of companies has a positive impact on CFP in the long-
term. This result is also in line with the findings of Rezende, Bansi, Alves, and Galina
(2019) who measured 356 multinational companies' green intensity by applying a fixed

effect regression.

One of the fundamental ways to fulfill sustainability in green performance is energy
efficiency. Investors do not only look for green growth, but seek improvements in
energy fields. A strategically designed course of action that align with SDGs is
considered a much brighter opportunity for shareholders. In her article, Bergmann,

Rotzek, Wetzel, and Guenther (2017) found a strong relationship between corporate
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energy efficiency and ROA in 650 manufacturing corporations in Japan, Europe, and
the US. Using a more specific approach to energy efficiency, Fan, Pan, Liu, and Zhou
(2017) took advantage of energy intensity and energy efficiency index for 17 Chinese
companies to analyze how the financial performance responded to energy efficiency
and found better financial outcomes in firms that used less energy. Stinchfield (2010)
also argued that renewable energy production and deployment resulted in greater
financial benefits, especially on ROA and ROE. Shin (2018) reached similar results
when he analyzed the relationship between RE utilization and CFP in the top 60 RE
user firms in the US. Businesses that consistently utilized RE in their operations

revealed higher return on investment and Tobin's g than their competitors.
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CHAPTER Il

THEORETICAL BACKGROUND AND HYPOTHESES
DEVELOPMENT

3.1. Importance of Corporate Social Responsibility

Corporate Social Responsibility (CSR) became a hot topic of discussion in the 1960s.
It was first perceived as a responsibility rather than an option. (Friedman, 1970)
viewed CSR as a responsibility only towards stockholders. Caroll (1979), on the other
hand, claimed that CSR includes, but is not limited to the economic responsibilities
where businesses are expected to add value to the society. Moreover, legal and ethical

responsibilities are also part of the CSR.

As defined by Wood and Gray (1991), CSR is a monitoring system adapted by
organizations to surveil their social and ethical practices. Thus, corporations have to
fulfill both the economical obligations towards society, and the social ones. CSR
practices affect the society in different ways. They shape people's perception on what
is right and wrong, and more importantly, what should be done and should not (Davis,
1967). Carroll (1989) discussed the adoption of a CSR business model in which there
is a place for economic, legal, ethical, and philanthropic responsibilities. Economic
responsibilities include minimizing the costs, maximizing the sale, but also creating
jobs and providing investment. This all can be done if the management team possesses
good decision-making mechanism and adopt profitable strategic plans for mutually
beneficial outcomes. This works in parallel with the legal responsibilities of
corporations. Businesses are expected to comply with the regulations. After the
fulfillment of the economic and legal parts of business plan, the ethical responsibility
rises. Ethical practices reflect a deep understanding and caring for what the community
regards as right, and fair. The last component of the CSR business model is not
regarded as a responsibility nor as an obligation, rather as a voluntary practice that add

value to the society. Figure 3.1 summarizes Carroll’s pyramid of CSR practices.
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In the literature, the focus of CSR topics vary from the perspective of the profit motive
and how CSR increase the long-term financial returns (Friedman, 1970; Jensen & Gao,
2007; McWilliams & Siegel, 2000) to the discretionary and the common good of the
society (Andriof & Mclntosh, 2001; Logsdon & Wood, 2002) and to stakeholder
management which appears to improve business performance (Carroll, 1989; Mitchell,
Agle, & Wood, 1997; Rowley & Traub, 1977). As Jones, Wicks, & Freeman (2002)
suggested, there is a deep-rooted relationship between stakeholder theory and CSR.
Since CSR aims to integrate the social needs of all stakeholders into corporations'
business strategies, it became vital for every organization's survival to use CSR as a

tool to improve the firm's image (Preston & Post, 1981).

Interpretation of Carroll’s Pyrémid from Themes Derived from Data
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Figure 3.1. Carroll’s Pyramid of CSR Practices (Carroll, 1989)

Formulating strategic plans that take into account the demands of customers, suppliers,
buyers, employees, and community members promotes product differentiation
(McWilliams & Siegel, 2000). From his side, Campbell (2007) treated the integration
of environmental management practices that are well-fitted in the CSR business plan.
On the economic side, it increases long-term profit, while on the ethical side it forms
high ethical standards. Firms should integrate environmentally responsible operations
such as finding new creative ways to use energy more efficiently, developing

innovative products that are abiding by the effective energy measure (Sodhi, 2015).
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3.2. Theoretical Background
3.2.1. Stakeholder Theory

The term "stakeholder" was first introduced in 1963 by Stanford Research Institute
and was defined as "groups without whose support the organization would cease to
exist". The concept was then developed by Freeman in the 1980s and revisited as "any
group or individual who can affect or is affected by the achievement of the
organization's objectives"” (Freeman, 1984).

The evolution of the stakeholder theory literature includes several definitions and
arguments based on the theoretical framework of Freeman. For instance, Donaldson
and Preston (1995) argued that stakeholder theory is "descriptive, instrumental, and
normative". First, the stakeholder describes the way business works today, and how it
should be, and it shows the importance of other shareholders other than managers and
how they should be treated to increase firm performance. Jawahar and McLaughlin
(2001) discussed that the descriptive stakeholder theory was developed due to the
divergent needs of organizations at different stages of its life cycle. Therefore, to
differentiate between critical stakeholders and other stakeholders is vital to survive.
Second, stakeholder theory is instrumental because it helps increasing firm financial
performance efficiently and effectively. Finally, it is normative because it manages the
interests of different stakeholder groups by implementing processes that satisfy all
groups and fairly allocating societal resources. Bouckaert and Vandenhove (1998)
claimed that the normative function of stakeholder theory is manifested in the concept

of social responsibility in terms of social and ethical practices.

Clarkson (1995) claimed that stakeholders could be any individual or organization that
has an interest in the corporation's activities. Thus, there are primary and secondary
stakeholders. Primary stakeholders are actors having a direct relationship, either a
functional or financial one, determined by a contract like employees, stockholders,
customers, suppliers, and creditors. Secondary stakeholders, on the other hand, are
those who impact or are impacted by the actions of the firm such as general public,
governments, regulators, and communities. Donaldson and Preston (1995)
distinguished stakeholders into two categories based on their legitimate interests.

Those whose legitimate interests are identified and those whose interests are based on
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intrinsic values. Lépineux (2005) put stakeholders into four categories: shareholders
that own stock, internal stakeholders from employees and managers to board of
directors and investors. Then, customers, suppliers, creditors as operational partners,
and finally, the social community including the state authorities and trade unions.

Due to different perspectives, expectations play a vital role in identifying the
satisfaction level. Wilson and Gordon (2003) illustrated this by showing each group's
goals and priorities; investors and shareholders await a profitable return on investment,
while employees expect safe working conditions, accurate wage payment, job security,
and local communities and regulators are keen to be involved in community
investments and full compliance on regulations. Thus, a sustainable stakeholder
relation should be implemented by strategies to have a good reputation and enhance
competitiveness of firms (Perrini & Tencati, 2006).

On the environmental issues, stakeholder pressure is constantly increasing. Buysse and
Verbeke (2003) found that stakeholders affect the environmental strategies adopted by
the companies. Delmas and Toffel (2004) investigated the reason behind the adoption
of additional environmental management practices beyond legal requirements and
found that the philanthropic act of those companies has more to do with the public
stakeholder as well as the institutional stakeholder pressure, plus their competitive
position. The supply chain is one of the areas that environmental management issues
are heavily addressed. In a study covering of 84 companies in North America, Vachon
and Klassen (2006) split green practices into environmental collaborations and
monitoring. On technological level, the integration of modern technology affected
environmental collaboration positively when dealing with customers and suppliers. In
another study of 153 Slovenian manufacturing companies, Cater and Prasnikar (2009)
looked for justifications of why companies implement environmental strategies and
found that the top management commitment, public concern, regulatory forces, and
the need for a strong competitive advantage were the reasons that push firms to adapt
environmental strategies. Similar findings are revealed in another study held on 26
Tunisian companies over the period 1994-2008 (Zrelli & Belloumi, 2015).
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3.2.2. Resource-Based-View (RBV)

The RBV theory dates back to the 1970s and 1980s when scholars showed an interest
in studying the impact of firm resources on its performance. In his book, Chandler
(1962) investigated how 70 large US industrial enterprises used a well-structured
strategy to efficiently expand their businesses. Wernerfelt (1984) look at firms more
in terms of their resources, less in terms of their products. Wrigh (1994) believes that
available products are a consequence of strong resources that is why we should
concentrate on the primary source of the company, i.e. its resources. Rumelt (1984)
attributed the outperformance of some firms on others in the same industry to the

strategic use of the resources.

Barney (1986) also helped to establish RBV theory in strategic management
throughout the years. He first defined firm resources as “all assets, capabilities,
organizational processes, firm attributes, information, knowledge, etc. controlled by a
firm that enables it to conceive and implement strategies that improve its efficiency
and effectiveness”. He explains that homogenous resources do not create competitive
advantage because then all firms would be applying the same strategies. Whereas firms
that have heterogeneous resources have the advantage of being different, therefore,
can focus on formulating strategies that will result in superior financial performance.
Later, Barney (1991) emphasized on the fact that having diversified resources is not
sufficient for a sustainable competitive advantage. Rivals should be unable to copy or
imitate the competitive advantage and the strategies used to implement it. He also
pointed out that the socially complex resources are the most important kind of
resources any company can own. Physical and technological infrastructure and
financial capabilities are easily accessible and are at the disposal of all companies. On
the other hand, human capital, social network, interpersonal relationships, culture, and
social relations are scarce, durable, and inimitable which makes them strategic assets

that help companies to exploit the technological and physical resources.

Various scholars (Armstrong & Shimizu, 2007; Barney, 1991; Barney, 1986; Gray,
2010; Wernerfelt, 1984) had significant contributions to the development of the RBV
theory. They found that owning exquisite resources that are rare, and may not be

copied by rivals, and used differently lead to a positive difference in performance and
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a favorable positioning amongst companies. Porter (1990) provided three main
competitive strategies on how firms can position themselves and sustain profitability
(Figure 3.2). First is cost leadership; companies tend to exploit their resources to
become the lowest-cost producer. Second is differentiation strategy; here companies
seek uniqueness. Although a bit expensive, firms create differentiating attributes to
distinguish their products. The third is focus strategy; as the name suggests, firms
either focus on competitors' prices and keep their prices lower (cost focus), or focus

on competitors' missing features and build on them (Differentiation focus).

Strategic advantage

Uniqueness Perceived

Low Cost Position
by the Customer

Overall
Industrywide | pifferentiation cost
leadership

Strategic target

Particular

F
Segment Only ocus

Figure 3.2. Porter’s Generic Strategies (Porter, 1980)

Barney (1991) drew on the findings of Porter's environmental model of competitive
advantage and added a resource-based model. He considered Porter's model focusing
more on the external environment, thus, only including opportunities and threats.
However, he believes that it is essential to also look at the strengths and weaknesses
inside. Since opportunities and threats apply to all, there is not much to change about
them. What companies can control is what happens inside. Internal analysis of
companies reveals value, rareness, imperfect imitability, and non-substitutability.
Those are firm resource immobility and heterogeneity which create a competitive

advantage. Figure 3.3 shows how Barney’s approach.
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Figure 3.3. Barney's Approach to Identifying Sustainable Competitive
Advantage (J. Barney, 1991)

RBV is an integration of both the firm's internal capabilities (de Ven, Peters, &
Waterman, 1983; Prahalad & Hamel, 1990) and external factors (Hannan & Freeman,
1977; Porter, 1980, 1990). External environment challenges are countless ranging
from globalization to rapid technological developments. Internal challenges are also
of equal importance ranging from financial management to controlling organizational

processes. Figure 4 illustrates the resource-based model proposed by Barney (1991).

Internal Analysis External Analysis
Strengths Opportunities
A
- > +
Weaknesses Threats
RESOURCE BASED ENVIRONMENTAL
MODEL MODELS OF
COMPETITIVE
ADVANTAGE

Figure 3.4. Barney's Resource-Based Model in Contrast with the Environmental

Model of Competitive Advantage (Barney, 1991)

3.2.3. The Natural Resource-Based View

Companies face with several environmental constraints. Thus, the natural environment
should be considered as an important component in the equation. Hart (1995) proposed
the integration of the natural environment factor into the resource-based theory and

named it as Natural Resources Based View (NRBV). This theory focuses on creating
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competitive advantages by environmental sustainability. The NRBV put forward three
strategies to help attain a competitive advantage. According to Figure 3.5, pollution
prevention, product stewardship, and sustainable development are three components
of strategic capabilities adopted by the NRBV.

A Natural-Resource-Based View: Conceptual Framework

Strategic Environmental Key Competitive

Capability Driving Force Resource Advantage

Pollution Minimize emissions, Continuous improvement Lower costs
Prevention effluents, & waste

Product Minimize life-cycle cost of Stakeholder integration Preempt competitors
Stewardship products

Sustainable Minimize environmental Shared vision Future position
Development burden of firm growth

and development

Figure 3.5. Hart’s Conceptual Framework of the Natural-Resource-Based View
(S. Hart, 1995)

The driving force behind pollution prevention is the minimization of emissions and
waste. There are two ways a company could achieve this; an efficient and an inefficient
one. The former one is performed rationally by the prevention of pollution in the first
place. Young (1991) and Hart (1995) estimated that this could be done by using
innovative technology to reduce toxicity, remanufacture waste materials, and by
reducing the sources used. This results in lower costs and better total quality
management, hence, attaining sustainable competitive advantage. The latter approach
is controlling pollution activities. This is both time-consuming, expensive and
inefficient because it requires performing a closed-loop analysis starting with
formulating then implementing strategies to finally clean up the mess using end-of-
pipe cleaning technologies. The second environmental strategy is product stewardship.
It is about minimizing the cost and environmental impact of products throughout the
entire value chain system. The last strategic capability is sustainable development. It
has broader compromises, but is not limited to pollution prevention and product
stewardship. It does not only focus on minimizing environmental hazards, but it also

seeks to improve the future environmental, social and economic positions of the firm.
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Combining these key characteristics of resources such as being valuable, rare; adopting
smart strategies of both firm resource capabilities such as advanced technology,
stakeholder management, and management skills; and environmental strategies or the
natural resources from pollution prevention, product stewardship, and sustainable
development, will lead to a strong positioning and creation of sustainable competitive
advantage that would differentiate the firm from its competitors.

3.3. Hypotheses Development

Taking into account the theoretical background and the findings of previous studies,
we may come up with a new conceptual framework, which is a combination of the
2030 SDGs and the ESG environment targets. We cluster the hypotheses into three
groups. The first group is composed of three hypotheses derived from the 7th SDG.
The second one consists of two hypotheses derived from the 12th SDG. The last one
comprises four hypotheses derived from the ESG environment factors. We also insert

a fourth part dealing with control variables.

3.3.1. Sustainable Development Goal on Energy (SDG7)

The UN’s 7th SDG’s theme focuses on ensuring access to affordable, reliable,
sustainable and modern energy services by 2030. A 2018 Energizing Finance report
reveals that almost 20 countries worldwide, and that 1 out of 7 people in the world
have electricity access. Moreover, even the countries with access to electricity spent
3% of finance on coal-fired power stations, while spending only 1% on renewable
energy power plants. Statistics show that 2 out of 3 of the global energy usage is not
efficient. The funds required for universal access to electricity are USD 4.4 billion a

year, while only USD 32 million a year is invested (Finance, 2018).

On a country level, the 7th SDG aims to:
v Close the gap between people with access to energy and those without.
v Double the share of renewable energy for electricity production purposes.
v Double the rate of energy efficiency for more cost-effective savings by raising
awareness of policy-makers.

v Increase investments in sustainable renewable energy.
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v" Using advanced technology systems to improve energy efficiency and widen

electricity access.

On a firm-level, the 7th SDG intends to make sure that companies:
v Adopt policies to improve energy efficiency.
v Generate and use more renewable energy sources in their production.
v' Create innovative technologies for clean/renewable energy use.
v' Advocate for environmental, responsible, and cost-efficient products and

services.

Thus, we propose the following hypotheses:

Hai: There is a positive and significant association between policy energy efficiency

and corporate financial performance.

Ha2: There is a positive and significant association between renewable energy use and

corporate financial performance.

Has: There is a positive and significant association between renewable/clean energy

products and corporate financial performance.

3.3.2. Sustainable Development Goal on Energy (SDG12)

The 12th SDG deals with responsible consumption and production. It emphasizes three
levels for sustainable economic growth and a reduction of mankind's ecological
footprint; water, energy, and food. An UNDP report published in 2020 stated that 20%
of the total energy used in 2013 was from renewable sources. It also mentions that
USD 120 billion would be saved per year if people only used efficient lightbulbs. It
also refers to the huge energy amount consumed by households in the OECD countries
which increase CO2 emissions by 21% annually. This emission rate is expected to

reach 35% in the forthcoming years.

On a country level, the 12th SDG aims to:

v Achieve sustainable management and efficient use of natural resources.
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v

v
v

Dramatically decrease toxic chemical waste through recycling, reproduction,
and reuse.

Support the enhancements in technology in developing countries.

Rationalize the use of fossil fuels by implementing strict policies.

On a firm-level, the 12th SDG intends to make sure that companies:

v

v
v
v

Take initiatives to cycle, reuse, and reduce the total waste.

Have policies that improve the use of sustainable packaging.

Use environmental criteria to the source of eliminating materials.

Have policies to include its supply chain to lessen its overall environmental
impact.

Thus, we propose the following hypotheses:

Ho1: There is a positive and significant association between resource use score and

corporate financial performance.

Hu2: There is a positive and significant association between emissions score and

corporate financial performance.

3.3.3. ESG Environment Factors

Following an ESG strategy helps firms to assess their sustainability performance.

Metrics to measure environmental performance vary from resource management,

emission reduction, production, green procurement, to global warming prevention.

On a firm-level, ESG environment factors investigate whether companies:

v

Produce renewable energy or purchase it, and if their waste is converted to
energy.

Claim to have ISO (International Organization for Standardization) or EMS
(Environmental Management System) certificates.

Use their best management practices to avoid environmental risks.

Set targets and objectives to be achieved regarding energy efficiency.

Relying on the NRBV and stakeholder theory, we propose the following hypotheses:
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Hci: There is a positive and significant association between renewable energy use

ratio and corporate financial performance.

Hc2: There is a positive and significant association between ISO 1400 or EMS and

corporate financial performance.

Hca: There is a positive and significant association between environment pillar score

and corporate financial performance.

Hcs: There is a positive and significant association between target energy efficiency

and corporate financial performance.

Figure 3.6. delineates the hypothesized relationships, along with control variables.
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Figure 3.6. Research Framework
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CHAPTER IV

RESEARCH METHODOLOGY

In this chapter, we discuss the scope of the research, data collection methodology and
the sample. Then, we present the dependent, independent and control variables and
descriptive statistics. In the last part, we provide data analysis and regression models.

4.1. Research Scope

Environmental sustainability is quite important in the long run. Thus, in many
industries professionals try to move to more natural solutions, including renewable
energy. This study aims to provide insights to professionals and policy-makers on the
implementation of renewable energy on reaching SDGs. It investigates the effect of
renewable energy performance on the financial performance of companies by
conducting country-level and firm level analysis for developed and developing
countries by using the following approaches:
e Identifying the components of sustainability and measuring them with a special
focus on environmental sustainability,
e Assessing environmental and financial performance with an emphasis on
renewable energy performance,
e Implementing a quantitative research methodology to evaluate renewable
energy performance in in financial and non-financial companies,

e Providing managerial implications.

In this frame, we explore the integration of the UN SDGs and the ESG pillars under
the Thomson Reuters’ “Mapping to UN SDGs” report. The template maps relevant
ESG metrics to UN SDGs. On this framework, we concentrate on only two SDGs,

namely the 7" and the 12" SDGs. We also use ESG environment factors.
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4.2. Methodological Approach and Data Collection

In this study, we use a quantitative approach. We employ secondary data from
Thomson Reuters database (EIKON) for firm-level variables and from the World Bank
database for country-level variables. The data collection process has four steps. First,
we select dependent, independent, and control variables. Second, we choose the time
frame which is 2009 to 2018 to observe the trends after the global financial crisis.
Third, we determine countries and companies. Fourth, we filter the data set.

We take the “Mapping to the UN SDGs” as a solid ground for the dependent variables.
There are four variables under the 7" SDG, nine variables under the 12" SDG, and one
variable under the 13" SDG. After the filtering, variables that do not have enough data
are deleted. We end up with only five SDG variables: three from the 7" SDG and two
from the 12" SDG. For the ESG pillars, we take only the environmental factors.
Although the EIKON database covers almost 121 environment variables under three
categories, namely Resource Use, Emissions, and Innovation, we choose only four of

them since we base our discussion on only renewable energy related variables.

For the independent variables, we choose four variables for measuring financial
performance. Nevertheless, we proceed with only three of them due to data

availability. Likewise, we use nine control variables.

For the sample, we ended up with 44 countries and 563 firms in total. Table 4.1 shows
the classification of the countries. We use the World Bank classification for the list of
developed and developing countries. There are 25 developed and 21 developing
countries. Among the 563 listed companies, 118 of them are financial, while 445 of
them are non-financial. Table 4.2 shows the industry classification of the companies

as reported by the Classification of Thomson Reuters Business (TRBC).
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Table 4.1. World Bank Classification of Developed/Developing Countries

Australia Brazl
Austria Chile
Balzium China
Canada Colombia
Denrark Cyprus
Finland Fungary
France India
Germany Indonesia
Greace Eenya
Hong korz Kuwait
Ireland Malayzia
Iarzel Mexico
Italy Peru
Japan Poland
Luxembowg Fuszia
Netherlands Saudi Arabia
Norwzy Singapore
Portugzal South Afnca
S Korea Tailand
Spain Turkey
Sweden UAE
Swatzerland
Taiwan
UK
UsA
Source: World Bank

37



Table 4.2. TRBC by Industry for the Listed Companies

Financial Companies Non-financial Companies
Banks Basic Materials
Commercial REITs Consuer Cyclicals
Consumer lending Consumer Non-Cyclicals
Diversified REITs Energy
Financial & Commodity Market Operators & Healthcare
Service
Investment Banking & Brokerage Services Industrials
Investment Holding Companies Technology

Inverstment Management & Fund Operators  Telecommunications Services
Life & Health Insurance Utilities

Multiline Insurance & Brokers

Property & Casualty Insurance

Real Estate Rental, Development &

Operations

Reinsurance
Specialized REITs

Source: Thomson Reuters Business Classification

4.3. Limitations of the Study

The first limitation of the study is the sample size. We cover only 563 companies from
44 countries. The second limitation is the time frame. The study makes the analysis
over the period 2009-2018. Third, we use only variables on renewable energy from the

SDGs and ESG pillars. Future studies may include more variables.

4.4. Variables Definition and Measurement

In this section, we define the dependent, independent, and control variables. We
analyze 3 dependent, 9 independent and 9 control variables for the years 2009-2018.

4.4.1. Dependent Variables

For financial performance measurement, return on assets and return on equity are
utilized as accounting-based measures; andTobin’s q is used as a market-based

measure.
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ROA measures operating efficiency of a company without considering the
degree of financial leverage. It is calculated by dividing net income by total

assets (Equation 1).
Return on Assets (ROA) = Net Income / Total Assets (1)

ROE is calculated by dividing net income to total equity as shown in Equation
2. Both ROA and ROE are usually used to measure short-term CFP, while

Tobin's g is a measure of the long-term CFP.
Return on Equity (ROE) = Net income / Total Equity (2

Tobin’s Q is calculated following Lindenberg and Ross (1981) definition by
dividing total market value to total assets. It reflects the investor trust (Inoue &
Lee, 2011).

Tobin’s Q = Total Market Value / Total Asset Value 3)

4.4.2. Independent Variables

We use variables under the 7! and 12" SDGs and some environment variables under

the ESG pillars to measure renewable energy performance of companies. Policy

energy efficiency, renewable energy use, and renewable energy/clean products are

classified under the 7" SDG, while resource use scores and emissions scores are

grouped under the 12" SDG. Finally, renewable energy use ratio, ISO 14000 or EMS,

environment pillar score, and target energy efficiency are under the ESG pillars. A

description of these variables is given below:

Policy Energy Efficiency (PEE) is measured as a set of formal documented
processes for efficient use of energy and driving continuous improvement. It
investigates whether the company has the policy to improve its energy
efficiency in terms of processes/mechanisms/procedures to improve energy use
in operation efficiently. PEE is a dummy variable where "0" implies companies

that use energy efficiency policies and "0" denotes otherwise.

Renewable Energy Use (REU) inspects whether the company makes use of
renewable energy by the amount of renewable energy produced/purchased for

its own use only. It also measures the amount of waste that is converted to
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energy and is used by the firm for its own use. REU is measured by a dummy

variable where "1" denotes firms that use renewable energy and "0" otherwise.

Renewable/Clean Energy Products (REP) analyzes whether or not the
companies use clean renewable energy sources such as wind, solar or biomass
power in the forming process of their products and services. It also examines
if firms derive at least 25% of the power produced or revenue from clean
technologies and much of it is used to finance RE projects. REP is a dummy
variable where "1" suggests that companies use renewable and clean energy
products and "0" otherwise.

Resource Use Score (RUS) evaluates how a company diminishes material use,
water and energy employment. It also reflects the eco-efficient and

technological solutions in the management of the company’s supply chain.

Emissions Score (ES) assesses the impact of the company in reducing

environmental emissions in both the production and operational processes.

Renewable Energy Use Ratio (REUR) represents the allocation of the primary

renewable energy sources in contrast to the total energy generated.

ISO 14000 or EMS (ISO) examines if the company claims to have an 1ISO
14000 or EMS certification. 1SO is a dummy variable where "1" indicates

companies that use ISO certification and "0" otherwise.

Environment Pillar Score (EPS) determines the impact of a company on the
ecosystem from living and non-living creatures. It also assesses how well

companies use their management practices to avoid environmental risks.
Target Energy Efficiency (TEE) inspects if the company sets targets to achieve

on energy efficiency. It is measured as a dummy variable where "1" implies

companies with energy efficiency targets and "0" otherwise.
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4.4.3. Control Variables

We usually use control variables that may have an influence on the results. In this

study, we employ the following 9 control variables:

Firm Size (Size) has a debatable impact on firm performance. Majumdar (1997)
and Isik and Tasgin (2017) found a positive association between size and
profitability, while Hatem (2014) and Shehata, Salhin, and El-Helaly (2017)
found negative relationship. Firm size is measured as a proxy by the logarithm

of total assets.

Firm Size = In(Total Assets) (4)

Firm Age (Age) has also an ambiguous effect on firm performance. While few
authors believe that there is a significant positive relationship between firm age
and profitability (Ilaboya & Ohiokha, 2016), many others show that firm age
affects firm's performance negatively (Haykir & Celik, 2018; Pervan, Pervan,
& Curak, 2017). This is explained by the fact that as firms get older, they
accumulate a holistic knowledge in almost all industry aspects which is
difficult for younger firms. Firm age is measured as a proxy by the logarithm

of the number of years a company has been working since its foundation.

Firm Age = In(Number of working years) (5)

Firm Leverage (Leverage) has a positive effect on CFP according to the market
timing theory and pecking order theory. This is exactly what Dey, Hossain, and
Rahman (2018) found when they studied the behavior of 48 companies within
a time frame of 17 years in Bangladesh. They detected that while leverage has
a positive effect on ROA and Tobin's g, it harms ROE. In another study, Chu
and Wang (2017) found a negative relationship between leverage and firm
performance in Pakistan. Firm leverage is calculated by dividing total debt to
total assets (Equation 6).

Firm Leverage = Total Debt / Total Assets (6)

R&D Intensity (RD) has a strong influence on the CFP as depicted by many

studies. Investing in R&D helps generate patterns which improves sales and
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boosts reputation (Lee & Min, 2015; Rafiq et al., 2018). It is measured by

dividing R&D investments to net sales as illustrated in Equation 7.

R&D Intensity = R&D expenses / Revenue @)

Capital Expenditure (CE) are the funds used by a firm to acquire or upgrade
physical assets such as property, industrial buildings, or equipment. It may
have positive effect on CFP. It is measured as in Equation 8.

Capital Expenditure = Net increase in PP&E (Property, Plant, and Equipment)
+ Depreciation Expense (8)

Capital Intensity (Cl) may have a negative influence on CFP increasing its risk
(Brealey, Myers, & Allen, 2008; S. Lee, Singal, & Kang, 2013) or a positive
one (Gamlath & Lahiri, 2014). It is measured as a proxy by the natural

logarithm of capital expenditure divided to sales as shown in Equation 9.

Capital Intensity = In(Capital Expenditure/Sales) 9)

Growth (GR) enhances positive relationship between energy intensity and
financial performance (Fan et al., 2017). We use Compounded Annual Growth

Rate (CAGR) as a proxy to measure firm growth.

Gross Domestic Product (GDP) is a commonly used measure. GDP growth
rate has a significant effect on firm financial performance, especially on ROA
(Egbunike & Okerekeoti, 2018).

Inflation Rate (INF) is the increase in the price of goods and services over a

certain period in the market.

4.5. Data Analysis

In this study, we use panel data analysis. It fits to our data set since the sample is

composed of both cross-sectional and time-series data. According to Baltagi (2001),

panel data methodology is quite efficient and comprehensive because it is a merge of

two data sets: a horizontal cross-sectional number of units (N), and a corresponding
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vertical time dimension (T). Our research is an investigation of how renewable energy

performance affects the financial performance of companies (N) over 10 years (T).

Panel data methodology consists of running regressions on data that comprises
individual observations over time. It is sometimes called multidimensional analysis,
longitudinal or pooled data analysis (Gujarati, 2003). There are so far two types of
panel data: micro and macro panels. When the data has several individuals (N) greater
than the period (T), then it is a sign of micro panel data. On the contrary, when (N) is
greater than (T), then it is a macro panel data (Baltagi, 2005). In our case, as we have
a number of individuals (N(companies) = 563; N(countries) = 46) and a time period of 10 years
(T =2009-2018), and thus, our data is a micro panel data set.

Many authors (Asteriou & Hall, 2011; Baltagi, 2001; Cameron & Trivedi, 2005; Hsaio,
2002) agree that panel data has many advantages compared to other econometric
methodologies. Some of them may be summarized as follows:
e Increased accuracy and preciseness due to expansion of pooled observations of
each individual through several periods.
e |t enables control for multicollinearity, heterogeneity, and heteroscedasticity
since it increases the degrees of freedom.
e It provides more information, and thus, opens the door to analyze the dynamics
of adjustment regarding the individuals.
e Unlike cross-section and time-series data, panel data makes it possible to detect
unnoticeable connections amongst variables.
e Permits to build and analyze increasingly sophisticated behavioral models

contrary to simple cross-sectional or time-series data.

Although panel data has several benefits vis-a-vis other methodologies, it also has
some limitations. Baltagi (2005) mentioned some of them as follows:
e Panel data faces a shortage in data collection and design because of incomplete
coverage in databases or nonresponse of the interviewers in panel surveys.
e High measurement error due to faulty or misleading responses especially in

guestionnaires, surveys, and interviews.
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e Sample selection bias or selectivity bias due to self-selection or nonresponse
of the respondents.

Two types of data panels are used to describe whether a panel dataset is properly
designed: balanced and unbalanced datasets. When the collected dataset has several
observations (n) following (N) and (T) asin (n = N x T), then it is a balanced panel.
Whereas, an unbalanced panel is when we have an (n < N x T), that is when at least
one individual (N) is not observed over at least one period of time. Figure 4.1 shows
the type of panels we have, i.e. a strongly balanced panel data on both country of
headquarter-level and firm-level. Table 4.3 indicates our variables and the number of

observations.

panel variable: countryl (strongly balanced) panel variable: companyl (strongly balanced)
time variable: year, 2009 to 2018 time variable: year, 2009 to 2018
delta: 1 year delta: 1 year

Figure 4.1. Balanced Panel Data on Country-Level and Firm-Level

Table 4.3. Number of Observations of Each Variable with the Minimum and
Maximum Values

Financial firms Non-financial firms
Variables Obs. Min Max Obs. Min Max
TQ 1180 0 14.5 4450 0 12.14
ROA 1180 -0.11 0.38 4450 -0.36 107.45
ROE 1180 -5.99 0.7 4450 -19 18.88
PEE 1180 0 1 4450 0 1
REU 1180 0 1 4450 0 1
REP 1180 0 1 4450 0 1
RUS 1180 0 99.76 4450 0 99.86
ES 1180 0 99.92 4450 0 99.81
REUR 1180 0 1 4450 0 1
ISO 1180 0 1 4450 0 1
EPS 1180 0 98.98 4450 0 99.08
TEE 1180 0 1 4450 0 1
SIZE 1180 0 28 4450 18.34 26.44
AGE 1180 0 7.61 4450 0 5
LEVERAGE 1180 0 4241 4450 0 3.04
RD 1180 0 0.22 4450 -0.05 0.58
CE 1180 0 23.36 4450 10.89 24.41
Cl 1180 0 3.59 4450 -1.5 6.17
GR 1180 -0.68 1.88 4450 -0.57 1.35
GDP 1180 -8.07 11.11 4450 -9.13 25.16
INF 1180 -2.31 16.43 4450 -5.99 24.8
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The following step is to determine the appropriate panel data regression model.
Equation 10 shows a simple linear regression panel model where Y;; is the dependent
variable, X;; is the independent variable, o and B are constant coefficients, and the U;;
is the Random Error Component (REC). REC is combined with y; denoting the
unobserved individual effect, A, denoting the unobserved time effect, and ¢;; is the

error term or as called the remainder disturbance.

Yie = @y + B Xip + Uy . i=1,2,...,N ,t=1,2,...,T (10)
Uit::ui+lt+€it , i:1,2,...,N ,t=1,2,...,T (11)

To finalize the proper regression model for testing the hypotheses, we conducted some
model selection testing. As claimed by Baltagi (2005), the Hausman test best fits to
decide on which estimator is the most suitable one for the analysis. Hausman
specification test is a statistical approach that helps one choose between the Fixed
Effect (FE) and Random Effect (RE) models. Hausman (1978) explains that in the null
hypothesis, the coefficient  in both the FE and the RE models is consistent, but that
of the FE model is inefficient. In the alternative hypothesis, however, the coefficient 3

is only consistent in the FE model and inconsistent in the RE model.

In a FE regression model, the group mean is fixed; meaning that effect size in similar
studies is the same. The generalized fixed-effect model equation is given in Equation
12.

Yie = @oie + Buie X1ie + Baie X2it + Baie Xzit + Brie Xkie + Ui (12)
Where:

Aoje = Qe = d + Uy

u; indicates the constant units over time and U, is the error term

Biie = B1 5 B2it =Bz 5 -+ 5 Brie = Bxk

In a RE regression model, the group mean is assumed to be a random sample from a
population, meaning that the effect size differs from one study to another. The

generalized random effect model equation is given in Equation 13.

Yie = aoie + Brie X1ie + Boir X2it + Bzt Xzie + Brit Xkie + Uir + Vit (13)
Where:

Ui = u; + ey
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u; represents the unobservable individual-specific effect, and e;; represents the white

noise.

It should be noted that u; plays a vital role in distinguishing between FE and RE
models. As it represents a measure of unobserved heterogeneity at the unit level.
Therefore, correlated heterogeneity assures the usage of a FE model, whereas an
uncorrelated heterogeneity suggests employing the RE model. It should also be noted
that the structure of data makes a difference in choosing between the models. For
instance, the process of investigating the effect of renewable energy performance on
firm performance includes 3 independent variables, 9 independent variables, and 9
control variables over the period 2009-2018. Thus, having several units higher than
the time designates that the RE model is a better fit for our data than the FE model.

Table 4.4. and Table 4.5. present Hausman test results on country level and firm level.

Table 4.4. Results of Hausman Test on Country Level

_ Developed Countries Developing Countries
TOBIN'S ROA ROE TOBIN'S ROA ROE
Q Q
chi2(18) 19.12 16.16 6.86 827 1501 11.75

Prob=chi2 | 03842 05124 09913 09406 05945 0.8153

Table 4.5. Results of Hausman Test on Firm Level

Financial Firms Non-financial Firms
TOBIN'S ROA ROE TOBIN'S ROA ROE
Q Q
chi2(18) 23.66 9.19 1892 5.29 2402 2548

Prob=chi2 0.1666 0.9552 0.333 09983  0.1544 0.1122

Hausman test results show a probability value greater than 0.05 in all cases. This means
that the null hypothesis is not rejected, denoting that the RE model is best fitted to our
data in Tobin's g, ROA, and ROE. Consequently, according to the Hausman test, the
model selection process suggests that the effect of renewable energy performance on

firm performance should be measured by a random effect model.

46



To ensure robustness of Hausman test results, we also employed a Lagrangian
Multiplier (LM) test. An LM test measures whether the data is properly fitted to the
RE or to Simple Ordinarily Least Square (OLS) regression. The null hypothesis in the
LM test suggests no significant difference across units. Otherwise, when there is
variance across units, then the null hypothesis is rejected. The results of the LM test
are given with details in Table 4.6., 4.7., 4.8. and 4.9.

Table 4.6. Test Results of Lagrangian Multiplier for Developed Countries

roa[countryl.t] = Xb + u[countryl] + Var sd = sqrt(Var)
e[countryl.t] ROA 08 0.89
e 0.37 0.61

roe[country].t] = Xb + u[countryl] +
e[countryl t]

u 0.19 0.44

Var sd=sqrt(Var)

tq[countryl.t] = Xb + u[countryl] + TQ 005 024
e[countryl.t] e 0008 0.09
u 003 0.17

Chibar2(01)ros = 17.68 Var sd = sqri(Var)

i ROE 039 0.62
Chibar2(01)roE = 27.89

ar2(01)roE . = -

Chibar2(01)Tq = 351.28 u 002 0.16

Prob = chibar2roa = 0.0000 ; Prob = chibar2zros = 0.0000

Prob = chibar21qg = 0.0000
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Table 4.7. Test Results of Lagrangian Multiplier for Developing Countries

roa[countryl.t] = Xb + u[countryl] + Var sd = sqrt(Var)
e[countryl.t] ROA 0.003 0.05
E 0.001 0.03
roe[countryl.t] = Xb + u[countryl] + U 0.0003 0.01
e[countryl.t]
Var sd = sqrt(Var)
tq[countryl.t] = Xb + u[countryl] + TQ 2.63 1.62
e[countryl ] E 0.07 0.26
U 0.64 0.8
Chibar2(01)roa = 57.67 Var sd = sqrt(Var)
) _ ROE 067 0.81
U 0.21 0.46

Chibar2(01)Tq = 3394
Prob = chibar2roa = 0.0000 ; Prob = chibar2zros = 0.0000
Prob > chibar21q = 0.0000

Table 4.8. Test Results of Lagrangian Multiplier for Financial Companies

roa[firm1.t] = Xb + u[firm1] + Var sd = sqrt(Var)
e[firm1 t] ROA 12 1.09
e 028 0.53
roe[firm1.t] = Xb + u[firm1] + u 034 0.58

e[firm 1.t]

Var sd =sqrt(Var)
tq[firm1.t] = Xb + u[firm1] + TQ 008 0.29
e[firm1.1] e 0005 0.07
u 0.2 0.14

Chibar2(01)roa = 661.07 Var sd = sqrt(Var)
: ROE 0.53 0.73
Chibar2(01)roE = 491.98 . 025 0.5
Chibar2(01)1q = 1816.45 u_ 017 0.41

Prob = chibar2roa = 0.0000 ; Prob = chibar2roe = 0.0000

Prob > chibar21q = 0.0000




Table 4.9. Test Results of Lagrangian Multiplier for Non-Financial Companies

foa[fifml:t] =Xb + U[flfml] + Var sd = Sqrt(“'ar)
e[firm1.t] ROA 0.01 0.1
E 0.008 0.09
roe[firm1.t] = Xb + u[firm1] + U 0.002 0.05
e[firm1.t] -
Var sd = sqrt(Var)
TQ[firm1.{] = Xb + u[firm1] + TQ 133 115
e[firm1.t] E 0.26 0.51
U 0.71 0.84
CthaIZ(Ol)RO.-\ = 16027 ‘ﬁvar Sd = sqrt("ar)
_ o ROE 04 0.63
U 0.01 0.11

Chibar2(01) = 6853.94
Prob = chibar2roa = 0.0000 ; Prob = chibar2 = 0.0000

Prob = chibar2 = 0.0000

According to Tables 4.6., 4.7., 4.8., and 4.9., the probability results under the
dependent variables, namely ROA, ROE and Tobin’s g for developed and developing
countries and financial and non-financial companies are less than 0.05. Thus, the null
hypothesis is rejected and our previous statement is valid, meaning that the RE model
is properly fitted for our data. After finalizing the appropriate regression model for our
dataset, measuring the effect of renewable energy performance on financial

performance is indicated in Equation 14:

CFP;y = agie + Bait PEEqie + Bair REUzi + Bsir REP3j + Bair RUS4;e
+Bsit RUSsit + Boir RUSgict B7ir RUS7i¢ + Bgir RUSg;t

+ Boit RUSoit* Broit RUS10it + B11it RUS11ie
+ B12it RUS 2it% Bizit RUS13ic + B1aie RUS 44
+ B1sit RUS s5it + Bisit RUS16it + B17ie RUS17it

+ B1git RUS1git + Uiet Vit (14)
Where:
i denotes the ith country (i= 1 ... 46) or the ith company (i=1 ... 563)
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t denotes the tth year (t= 2009 ... 2018)

CFP is the corporate financial performance measured by Tobin’s q, ROA, and ROE.
Since we measure financial performance by these dependent variables, we construct

three different panel regression models as indicated in Equation 15, 16, and 17.

TOBIN'S Q;r = agit + B1it PEEy;r + Boir REUy;e + B3ie REP3;,
+ Byit RUS4ie +Bsic RUSsit + Boir RUSeit

+ B7ie RUS7it + Bgie RUSgir + Boir RUSos¢

+ Broie RUS10ic + Bi1ie RUS11:c * Bi2ie RUS12:¢
+ Bizic RUS13ic + Praic RUS14ic + Bisie RUS:s;
+ Bisit RUS16i¢ + B17it RUS17i * Basie RUS1git

T UieT Vit (15)

ROA;: = agit + B1it PEEqir + Bait REUy;e + Bsir REP3; + Byje RUS4;;
+Bsic RUSsit + Beir RUSqit+ B7ie RUS7i¢ + Bgir RUSg;¢

+ Boit RUSoit* Broie RUS10it + B11it RUS11it + B12ie RUS12i¢
+ B13it RUS 3t + B1air RUS 44t + B1sie RUS s

+ Bisit RUS16it + B17it RUS17i¢ + Bigit RUS1gi + e+ vy (16)

ROE;; = ayir + B1it PEEqit + Bair REUyi + B3ie REP3; + Bajr RUSy;t
+Bsit RUSsit + Boit RUSeit+ Brit RUS7it + Bgir RUSg;¢

+ Boit RUSoit* Broit RUS10it + Bi1ie RUS11it + Bizie RUS12i¢

+ B13it RUS13it + B1aic RUS 45t + Bisic RUStsie
+ Bisit RUS16it + Bi7it RUS17i¢ + Bigit RUS1gie + pi+ vie  (17)

For the calculation of the results and hypothesis testing, we use STATA 15. STATA

is a statistical software package mostly used in econometrical and statistical research.
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CHAPTER V

EMPIRICAL FINDINGS

This chapter presents the results of panel data analysis. We first provide descriptive
statistics and multicollinearity tests, then we give the results for the hypotheses.

5.1. Descriptive Statistics

Table 5.1 provides a summary of the descriptive statistics. According to Table 5.1,
9.6% of the developed countries use energy from primary renewable energy sources
compared to only 5.9% in developing countries. Likewise, 78.2% of companies in
developed countries produce and purchase renewable energy compared to 59.1% of
the companies in developing countries. We observe a similar picture for the number
of companies that have an ISO 14000 certificate. 72% of the companies in developed
countries have either an 1SO 14000 or an EMS certificate, while 58.5% of the

companies possess it in developing countries.

Developed countries have higher ratios of renewable energy/clean products, policy
energy efficiency, and energy efficiency targets with ratios of 27.5%, 91.4%, and
51.8% respectively. These ratios are relatively small in developing countries, i.e. 7.1%,
66.2%, and 27.8% respectively. Companies in developed countries also show high
renewable energy use, emissions score, and environmental pillar scores, almost 1.5

times higher than emerging markets.

As to the dependent variables, both developed and emerging markets have a ROA of
over 5%. This indicates efficient asset management. Similarly, the mean of Tobin's Q
is close to 1. Conversely, companies in developing countries have an ROE of 16%
compared to only 12.8% in developed countries. This indicates an efficient

deployment of capital in emerging markets.

It seems that companies in developed countries benefit more from RE. This may be

due to their vast experience. For instance, the age of companies in developed countries
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is almost double of the companies in developing countries. Another reason may be the
technological progress in total productivity. The R&D of companies in developed
countries is equal to 1.2%, whereas it is much lower in developing countries. From a
firm-level perspective, non-financial companies have higher financial ratios. For
instance, Tobin's g in financial companies (0.3) is extremely lower than non-financial
ones (1.17). The same is true for the ROA and ROE.

When we look at the independent variables, although non-financial companies have
higher financial ratios and hold easy access to R&D capabilities, they are short of RE
exploitation and applications. We identify an equivalency of renewable energy use,
resource use score, policy energy efficiency, emissions score, environmental pillar
score, and targets energy efficiency between financial and non-financial institutions.
The only exception is in renewable energy use ratio and renewable energy/clean
products for which the score of financial companies is higher than non-financial ones
with values of 16.5% and 34.2% to 8.6% and 16.5% respectively. Nevertheless, 63.9%
of non-financial companies have either an 1ISO 14000 or an EMS certificate, while just

34.3% of financial companies have one of it.

In a nutshell, from Table 5.1, we detect that the REP with regard to the 7" and 12"
SDGs as well as the environmental factors of ESGs are well met in developed countries
than in developing ones. It is also worth to note that financial companies perform better
on the 12" SDG, whilst non-financial ones perform better on the 7" SDG. Both

financial and non-financial companies equally perform on the ESG variables.

The correlation matrices are given in the Appendices. The coefficients are not
exceeding 0.7. However, variables under the 7th SDG, 12th SDG, and the
environmental factors of ESG are highly correlated with each other. For instance, there
is a 97% correlation between resource use score (RUS) and emissions score (ES).
Renewable energy use (REU) and policy energy efficiency (PEE) also have a high
correlation (89%). However, the pairwise correlation matrices do not present material

multicollinearity problem.
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Table 5.1. Descriptive Statistics

Developed Developing Financial Firms  Non-Financial
Countries Countries Firms:
Variablez Mean SD. Mean SD. Mean SD. Mean SD.
reur 0086 0108 0.05¢ 0.131 0165 0.259 0.086 0.185
reu 0.782 0252 0591 0428 04658 0474 0.705 0456
izo 0.72 0.245 03585 0389 03435 0475 0.63¢ 048
rep 0275 0212 0071 0.167 0342 0474 0.165 0371
pee 0914 0166 0662 0434 0.767 0423 0.77 0.415
rus 60314 1730 40.813 28.12 64236 31.97 61.637 33474
es 59.25 38.96 40.179 28.824 64.602 32398 60.767 33.737
eps 57.387 16.78 39.673 26.892 63.454 30471 58139 30454
tee 0.518 3.26 0278 0.36 0.382 0486 0456 0408
roa 0.061 0272 0.058 0.058 0.013 0.025 0.082 1.613
roe 0.128 0081 0.15¢ 0.145 0.08 0.198 0.165 0.629
tq 0.884 0568 1273 138 0324 0873 1175  1.178
size 24301 1.25¢ 23.167 0.8589 244698 3497 22831 1469
age 41.788 2247 25951 17.149 44305 1854675 31.13  33.867
leverage 0.633 :.359 0563 1.067 1377 4557 0417 5.255
rd 0.012 0.01¢ 0001 0.002 0.001 0.014 0.016 0.048
ce 19.722 2997 18878 4152 6.736 9.012 19.721 1.546
gr 0.055 0098 0.048 0.122 0.036 0.166 0.055 0.142
ci 1877 1183 4456 8433 2143 4415 3.074 14999
inf 1.224 1552 3869 5691 1611 1.983 1.836 2292
gdp 1.38 20954 3408 3426 1412 234 1677 2.658

Notwithstanding, we also check for multicollinearity by performing a Variance

Inflation Factors (VIF). Freund (2006) suggested an acceptable cutoff of 10 in any

given model. Table 5.2., 5.3., 5.4. and 5.5. show no evidence of multicollinearity.
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Table 5.2. VIF Results for Developed Countries

ROA ROE TOBIN'S Q
VARIABLES | VIF I/VIF VIF 1/VIF VIF 1/VIF
RUS 8.57 0.11672 9.18 0.108878  8.57 0.11672
ES 6.55 0152713 6.97 0.143459 655 0.152713
EPS 6.08 0.164352 6.09 0.164197 6.08 0.164352
REU 284 0351867 285 0351262 2.84 0.351867
ISO 203 0492383 202 0495366 2.03 0.492383
PEE 1.85 0.541201 186 0.538138 1.85 0.541201
SIZE 1.82 0.548213 1.86 0.538728  1.82 0.548213
TEE 1.7 0587801 1.71 0.585319 1.7 0.587801
AGE 1.69 0590744 1.69 0.592144 169 0590744
REUR 1.67 0598767 1.77 0564532 1.67 0.598767
REP 159 0.629936 157 0.635851 159 0.629936
GDP 1.52 0.659456 152 0.655983 152 0.659456
RD 149 0670433 142 0705161 149 0.670433
LEVERAGE | 146 0.68384 147 0678705 146 0.68384
CI 142 0706635 14 0714623 142 0.706635
GR 133 0.753236 147 0.678052 133 0.753236
CE 132 0.759766 133 0.752376 1.32 0.759766
INF 1.09 0915331 1.11 00901269 1.09 0.915331
MEANVIF |2.56 2.63 2.56

Table 5.3. VIF Results for Developing Countries

ROA ROE TOBIN'S Q

VARIABLES | VIF 1/VIF VIF 1/VIF VIF 1/VIF
RUS 8.71 0.114826 8.19 0.122156 8.71 0.114826
ES 8.35 0.119802 7.81 0.127965 8.35 0.119802
EPS 8.06 0.124105 7.8 0.128124 8.06 0.124105
REU 8.03 0.124516 647 0.154518 8.03 0.124516
ISO 635 0157591 29 03445 6.35 0.157591
PEE 3.13 0319957 1.79 0.559569 3.13 0.319957
SIZE 1.81 0.552392 1.63 0612073 1.81 0.552392
TEE 1.57 0.635047 1.63 0612073 157 0.635047
AGE 14 0711807 146 0.683876 14 0.711807
REUR 138 0.724581 135 0.738297 138 0.724581
REP 131 0.761744 123 0815392 131 0.761744
GDP 1.25 0.798244 1.18 0.844271 125 0.798244
RD 1.25 0.800955 1.37 0.727583 125 0.800955
LEVERAGE | 1.19 0.841664 1.18 0.844271 1.19 0.841664
CI 1.18 0.846893 1.14 0.874491 1.18 0.846893
GR 1.16 0.864906 1.17 0.852841 1.16 0.864906
CE 1.16 0.865349 125 0.796831 1.16 0.865349
INF 1.1 0909863 1.11 0.899885 1.1 0.909863
MEANVIF |3.24 3.19 3.24
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Table 5.4. VIF Results for Financial Firms

ROA ROE TOBIN'S Q
VARIABLES | VIF 1/VIF VIF 1/VIF VIF 1/VIF
RUS 474 0210783 486 0205572 481 0.207975
ES 458 0218577 474 0.211031 465 0.215242
EPS 276 0361846 2.82 0.35442 3.28 0.304736
REU 1.79 0559178 193 0.518847 2.16 0.463075
ISO 129 0775922 13 0767475 13 0.770672
PEE 246 0.4067 262 0382320 3.02 0331046
SIZE 244 040064 256 0.39101 1.56 0.639799
TEE 133 0.751658 135 0.740382 138 0.72437
AGE 1.07 00936422 1.07 00933819 106 0939335
REUR 122 0.820018 124 0.805592 1.27 0.789883
REP 1.85 0.539785 1.84 0.543044 152 0.657139
GDP 1.57 0.638377 1.62 0.615552 156 0.6406
RD 1.06 0939624 109 0921339 1.04 0.96154
LEVERAGE | 142 0.704604 147 0681725 141 0.709117
CI 106 0939346 106 0940128 1.05 0.95305
GR 103 0966771 1.03 0968817 1.03 0.966978
CE 148 0677682 149 067002 1.24 0.805736
INF 1.18 0847629 1.18 0.844321 1.15 0.870856
MEANVIF | 1.91 1.96 1.92

Table 5.5. VIF Results for Non-Financial Firms

ROA ROE TOBIN'S Q
VARIABLES | VIF I/VIF VIF UVIF VIF UVIF
RUS 428 0.233613 4.28 0.233613 4.28 0.233613
ES 421 0.237679 421 0.237679 421 0.237679
EPS 431 0.23202 431 0.23202 431 0.23202
REU 2.1 047567 2.1 0.47567 21 047567
ISO 137 0.731521 137 0.731521 137 0.731521
PEE 375 0266498 3.75 0266498 3.75 0.266498
SIZE 297 0336183 297 0336183 297 0.336183
TEE 137 0.731336 137 0.731336 137 0.731336
AGE 1.06 0.944061 1.06 0.944061 1.06 0.944061
REUR 1.14 0879081 1.14 0.879081 1.14 0.879081
REP 1.11 0897344 1.11 0.897344 1.11 0.897344
GDP 1.08 0.927551 108 0.927551 1.08 0.927551
RD 106 0944409 106 0.944409 1.06 0.944409
LEVERAGE |1 0995022 1 0995922 1 0.995922
CI 103 0975163 1.03 0975163 103 00975163
GR 103 0.969782 103 0.969782 1.03 0.969782
CE 252 0396092 252 0396092 252 0.396092
INF 1.14 0.880044 1.14 0.880044 1.14 0.880044
MEANVIF |2.03 2.03 2.03
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We clustered our data set into four categories: developed countries, developing
countries, financial companies, and non-financial companies. We performed panel
data regressions for each group, following OLS, fixed effects, and random effects
models. In harmony with the previous chapter, we used random effects as a fit base-
model to run our panel regression. Table 5.6 displays the results of random effect
regression models to predict the effects of renewable energy performance on the CFP
in developed countries. The adjusted R? varies between 3.8 and 38.4 percent,
suggesting that the independent variables and control variables can explain at least 3.8
to 38.4 percent of the companies’ financial performance. In other terms, R? variation
symbolizes the strength of the relationship between our model and the dependent
variables. Thus, our linear model almost fits 38.4% of the set of observations.

Table 5.6. Panel Data Analysis Results in Developed Countries

TOBIN'S Q
Model 1 Model 2 Model 3 Model 4 Model 5
Variable Variable definition B S.E B SE B S.E B SE B SE
Independent Variables
7% SDG
PEE Policy energy efficiency -0.067 0.052 -0.08% 0.056
REU Renewable energy use 0.152%** | 0.040 0.001 0.049
REP Renewable/clean energy products -0.158%** | 0.049 -0.161*** | 0.054
124 SDG
RUS Resource use ratio 0.002* 0.001 -0.0003 0.002
ES Emissions score -0.0003 0.001 -0.003 0.002
ESG Environment Variables
REUR Renewable energy use ratio 0.583%*= 0.113 0.518*** 0.125
IS0 IS0 1400 or EMS 0.148%## 0.048 0.174*** | 0.053
EPS Environmental pillar score -0.002* 0.001 0.002 0.003
TEE Target energy efficiency -0.061* 0.036 -0.04% 0.038
Control Variables
Size Company’s size -0.100%** | 0.025 | -0.108*** | 0.027 [ -0.116*** | 0.026 | -0.076%** | 0.024 -0.0003 0.025
Age Company’s age 0.002 0.001 0.0005 0.001 0.0007 0.001 | -0.070*** | 0.001 0.012 0.001
Leverage Company’s leverage -0.005 0.006 -0.007 0.005 -0.001 0.006 -0.001 0.005 0.00% 0.005
RD R&D intensity 2251%*+% | 0549 | 2318*** | 0529 | 1.906*** | 0.566 -0.001 0.516 0.535*** | 0.531
CE Capital expenditure -0.003 0.002 [ -0.0007 | 0.002 -0.002 0.002 -0.005 0.002 0.547*** | 0.002
CI Capital intensity 0.010 0.016 0.006 0.015 0.007 0.015 -0.007 0.014 -0.008* 0.014
GR Growth rate 0.589*** | 0.089 | 0.532*** | 0.087 | 0.551*** | 0.089 [ 2.178*** 0.085 -0.008* 0.086
INF Inflation -0.009* | 0.005 -0.007 0.004 | -0.009* [ 0.005 | 2222%=*= 0.004 0.005% 0.004
GDP GDP Growth 0.007** | 0.003 0.005* 0.003 | 0.007** | 0.003 -0.002 0.002 0.004 0.002
Constant 2027+ | 0.613 | 3.139*** | 0.643 | 3.276*** | 0.616 | 2.484%** 0.571 2379*** | 0.601
Observations 250 250 250 250 250
Adjusted R-Square 0.038 0.066 0.056 0.094 0.144
#2% p<0.01, ** p<0.03, * p<0.1
ROA
Model 1 Model 2 Model 3 Model 4 Model §
Variable Variable definition B S.E B S.E B S.E [] S.E B S.E
Independent Variables
74 SDG
PEE Policy energy efficiency -1.66%** [ 0.404 -2.447%%= 0.420
REU Renewable energy use 0314 0217 0.324 0217
REP Renewable/clean energy products -0.841*% | 0429 0.019 0.451
124 SDG
RUS Resource use ratio 0.03%*= 0.01 0.070%*=* 0.014
ES Emissions score -0.1%== 0.01 0.010 0.013
ESG Environment Variables
REUR Renewable energy use ratio 0.673 0.701 -0.209 0.636
IS0 ISO 14000 or EMS -0.455 0.359 -0.447 0.326
EPS Environmental pillar score -0.005 0.006 -0.073*** | 0.025
TEE Target energy efficiency 0.492 0.303 0475 0.293
Control Variables
Size Company’s size -0.107 0.104 | -0.013 0.091 -0.130 0.092 -0.087 0.105 -0.153* 0.092
Age Company’s age 0.175 0.196 | -0.016 | 0.130 0.197 0.178 0.185 0.197 0.080 0.180
Leverage Company’s leverage -0.038 0.043 -0.056 0.042 -0.031 0.044 -0.052 0.045 -0.049 0.041
RD R&D intensity 5255 3583 | 7.609** [ 3477 2710 3648 4405 3624 2306 3394
CE Capital expenditure -0.003 0.021 0.017 0.021 -0.0007 | 0.021 -0.006 0.022 0.022 0.020
CI Capital intensity -0.143 0207 -0.159 | 0.181 -0.176 0.186 -0.194 0.204 -0.232 0.177
GR Growth rate 0.159*** | 0.057 | 0.181*** | 0.056 0.150** | 0.058 [ 0.177*=*= 0.059 0.158*** 0.053
INF Inflation -0.04 0.033 -0.019 | 0.035 -0.054 0.035 -0.054 0.035 -0.029 0.032
GDP GDP Growth 0.037* 0.020 | 0.034* | 0.020 0.044*= | 0.020 0.038* 0.021 0.034* 0.019
Constant -0.562 2422 -0.747 | 2031 -0.269 2.132 -0.579 2.386 2.140 2.064
Observations 198 198 198 19 168
Adjusted R-Square 0.173 0.251 0.244 0.195 0.384

**% p<0.01, ** p=0.03, * p=0.1
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ROE

Model 1 Model 2 Model 3 Model 4 Model 5

Variable Variable definition B S.E B S.E B S.E B SE B S.E
Independent Variables
7% SDG
PEE Policy energy efficiency -0.330 0.256 -0.539* 0.300
REU Renewable energy use 0.070 0.183 0.041 0238
REP Renewable/clean energy products -0.564** | 0229 -0.524** 0.261
12% SDG
RUS Resource use ratio -0.0005 0.006 0.012 0.010
ES Emissions score 0.004 0.005 0.002 0.011
ESG Environment Variables
REUR Renewable energy use ratio 0.289 0434 -0.177 0.501
IS0 IS0 14000 or EMS -0.234 0.196 -0.005 0225
EPS Environmental pillar score 0.005 0.003 -0.006 0.019
TEE Target energy efficiency 0.064 0.179 -0.120 0.195
Control Variables
Size Company’s size -0.008 0.061 0.025 0.066 -0.007 0.057 0.019 0.040 0.021 0.049
Age Company’s age -0.003 0.003 -0.004 0.003 -0.004 0.003 | -0.005%# 0.002 -0.005%* 0.002
Leverage Company’s leverage -0.048* 0.027 | -0.063** [ 0.028 -0.041 0.028 -0.038 0.031 -0.048 0.030

R&D intensity 3388 2499 3.773 2482 3292 2.565 3521 2504 2.909 2570
CE Capital expenditure 0.008 0.014 0.014 0.014 0.006 0.014 | -0.0007 0.015 0.008 0.015
CI Capital intensity 0273*= [ 0.112 | 0230** | 0.116 0.238** | 0.103 0.148* 0.084 0.127 0.093
GR Growth rate 1221%*= | 0428 [ 1.200*** | 0.441 | 1254%** | 0440 [ 1.582%** 0415 1.189%++ 0.439
INF Inflation 0.045 0.068 0.039 0.068 0.048 0.068 0.058 0.066 0.058 0.067
GDP GDP Growth 0.021 0.013 0.017 0.013 0.017 0.014 0.022 0.014 0.018 0.014

Constant -2.242 1462 | -2.715* 1.550 -2.408* 1318 | -2.846*** | 0.906 -2.685%+ 1.121
Observations 232 232 232 232 232
Adjusted R-Square 0.193 0212 0217 0252 0.282

**% p<0.01, ** p=0.05, * p=0.1

Likewise, Table 5.7 illustrates the results of random effect regression models to predict
the effects of renewable energy performance on the CFP in developing countries. The

adjusted R? ranges from 18.40 to 47.12 percent. This suggests that the independent

variables and control variables explain at least 18.40% to 47.12% of the companies’

financial performance. This implies that our independent variables explain 47.12% of

the variation in ROA, ROE, and Tobin’s q around the mean. Thus, our linear model

almost fits 47.12% of the set of observations.

Table 5.7. Panel Data Analysis Results in Developing Countries

TOBIN’S Q
Model 1 Model 2 Model 3 Model 4 Model 5

Variable Variable definiti B S.E B S.E B S.E B S.E B S.E
Independent Variables
7% SDG
PEE Policy energy efficiency 0.071 0.137 0.089 0.172
REU Renewable energy use -0.182 0.137 -0.221 0.179
REP Renewable/clean energy products 0.006 0.156 0.013 0.202
12%5DG
RUS Resource use ratio -0.001 0.002 0.001 0.005
ES Emissions score 0.0006 0.003 0.0007 0.005
ESG Envir Variables
REUR Renewable energy use ratio -0.068 0.238 -0.083 0.283
IS0 ISO 1400 or EMS -0.183* 0.111 -0.187 0.128
EPS Environmental pillar score 0.002 0.002 0.001 0.007
TEE Target energy efficiency -0.213* 0.128 -0.204 0.143
Control Variables
Size Company’s size -0.502%** | 0.094 | -0.488*** | 0.095 | -0.494*** | 0.097 | -0.504*** | 0.096 | -0.558*** | 0.104
Age Company’s age -0.436%=* | 0.099 | -0.396%** | 0.105 | -0.404*=* | 0.105 | -0.388*** | 0.103 | -0.414*=* | 0.102
Leverage Company’s leverage -0.023 0.022 -0.029 0.023 -0.029 0.023 -0.034 0.024 -0.034 0.026
RD R&D intensity 20.63 13.86 2223 14.08 2111 1420 2241 14.25 29.67¢ 15.96
CE Capital expenditure 0.002 0.006 0.001 0.006 0.002 0.006 0.0007 0.006 0.0002 0.007
CI Capital intensity 0.138** | 0.053 | 0.146*** | 0.054 | 0.139*= 0.055 0.114** | 0.056 0.112# 0.061
GR Growth rate -0.241 0.222 -0.179 0.227 -0.215 0.228 -0.234 0.233 -0.084 0.273
INF Inflation 0.007* 0.004 0.008* 0.004 0.007* 0.004 0.008* 0.004 0.009* 0.005
GDP GDP Growth 0.003 0.008 0.002 0.008 0.002 0.008 0.001 0.008 0.002 0.009

Constant 13.95%*+ | 2.108 | 13.58%** | 2.147 | 13.73*** | 2.192 | 13.99*** | 2.166 | 15.31*** | 2.336

Observations 210 210 210 210 210
Adjusted R-Square 0.3557 0.3580 0.3530 0.3566 0.3783

*#% p<0.01, ** p<0.03, * p<0.1




ROA
Model 1 Model 2 Model 3 Model 4 Model 5
Variable Variable definition B S.E B S.E B S.E B S.E B S.E
Independent Variables
7% SDG
PEE Policy energy efficiency 0.015* 0.009 -0.025* 0.014
REU Renewable energy use 0.0002 0.006 -0.003 0.006
REP Renewable/clean energy products -0.011 0.018 -0.015 0.019
12%SDG
RUS Resource use ratio 0.0007=** | 0.0002 0.0008** | 0.0004
ES Emissions score -0.0004 0.0003 -0.0005 0.0004
ESG Envir t Variables
REUR Renewable energy use ratio -0.088*** | 0.025 | -0.075%** | 0.026
IS0 ISO 1400 or EMS -0.006 0.011 -0.004 0.012
EPS Environmental pillar score 0.0006%** [ 0.000 0.0003 0.0007
TEE Target energy efficiency 0.009 0.012 0.011 0.012
Control Variables
Size Company’s size -0.013* 0.006 -0.016%* 0.006 | -0.016** 0.007 -0.018*** | 0.006 -0.017*** | 0.006
Age Company’s age -0.013**= | 0.005 -0.014**= | 0.004 | -0.017**= | 0.005 -0.012*%*= [ 0.004 -0.013**= | 0.004
Leverage Company’s leverage | 0.001 0.002 0.002 0.002 | 0.003 0.002 0.002 0.002 0.003 0.002
RD R&D intensity 0.904 1460 | 1.106 1.456 | 0.566 1432 | 0.236 1414 (0379 1.416
CE Capital expenditure | 0.0007 0.0007 | 0.0006 0.001 | 0.0006 0.0007 | 0.0004 0.0007 | 0.0008 0.0007
CI Capital intensity -0.008* 0.004 -0.006 0.004 | -0.008* 0.004 -0.008* 0.004 -0.008* 0.004
GR Growth rate 0.066*** [ 0.025 0.068*** | 0.026 | 0.059** 0.024 0.062*= 0.02 0.060%= 0.025
INF Inflation 0.001*** [ 0.0005 [ 0.001*** | 0.000 | 0.001*** | 0.0005 | 0.001*** [ 0.0005 [ 0.001*** | 0.0003
GDP GDP Growth 0.002*#* | 0.0009 [ 0.003*** | 0.001 | 0.003*** | 0.0009 | 0.003*** [ 0.0009 | 0.003*** | 0.0009
Constant 0.371*# 0.150 | 0.429%** | 0.138 | 0.441%** | 0.158 | 0.481%** | 0.141 | 0.464*** | 0.143
Observations 208 208 208 208 208
Adjusted R-Square 0.3812 0.3980 0.4289 0.4388 0.4712
#%% 520,01, ** p<0.03, * p<0.1
ROE
Model 1 Model 2 Model 3 Model 4 Model 5
Variable Variable definiti B S.E B S.E B S.E B S.E B S.E
Independent Variables
7% SDG
PEE Policy energy efficiency 0.337** | 0.155 -0.019 0.262
REU Renewable energy use -0.140 0.111 -0.145 0.113
REP Renewable/clean energy products -0.041 0.304 -0.143 0.332
12% SDG
RUS Resource use ratio 0.003 0.004 0.003 0.007
ES Emissions score 0.004 0.005 0.003 0.008
ESG Envir t Variables
REUR Renewable energy use ratio -0.222 0512 | -0.251 0.542
IS0 ISO 1400 or EMS -0.224 020 |-0.293 0.211
EPS Environmental pillar score 0.013*#* | 0.003 | 0.007 0.013
TEE Target energy efficiency -0.436* 0.224 | -0.386% 31
Control Variables
Size Company’s size -0.166 0.123 | -0.239* [ 0.133 [ -0.238** | 0.127 | -0.271** | 0.120 | -0.326** | 0.136
Age Company’s age 0.044 0.093 | 0.038 0.104 | 0.015 0.097 | 0.045 0.091 | 0.074 0.107
Leverage Company’s leverage | -0.006 0.044 | 0.027 0.045 0.034 0.045 0.029 0.046 | 0.038 0.046
RD R&D intensity -23.47 2596 | -25.32 2598 |[-36.20 2583 | -28.75 2563 | -33.18 26.31
CE Capital expenditure 0.016 0.017 | 0.010 0.017 | 0.008 0.017 | 0.011 0.017 | 0.009 0.017
CI Capital intensity -0.177** | 0.089 | -0.155* [ 0.092 |-0.171* 0.089 | -0.199** | 0.087 | -0.199** | 0.093
GR Growth rate 0.910** | 0.437 | 0.798* [ 0.434 | 0.923** | 0428 | 0.988** 0.437 | 0.854* 0.449
INF Inflation 0.013 0.009 | 0.010 0.009 | 0.009 0.008 | 0.012 0.009 | 0.010 0.009
GDP GDP Growth 0.035** ] 0.016 | 0.040** | 0.016 | 0.041** | 0.016 | 0.040*= 0.016 | 0.038** | 0.016
Constant 1.278 2.728 | 2.845 2.956 |[3.303 2.830 | 3.526 2.675 | 4.743 3.049
Observations 198 198 198 198 198
Adjusted R-Square 0.1840 0.2076 0.1966 0.2257 0.2095

#%% 5<0.01, ** p<0.05, * p<0.1

To summarize, in developed countries, the independent and control variables explain
the ROA the most (17.3% to 38.4%), followed by ROE (19.3% to 28.2%) and Tobin’s
g (3.8% to 14.4%). In developing countries, these ratios are significantly higher. The
percentage of ROA explained by the variables varies from 37.12% to 47.12%, while
the effect on ROE ranges from 18.4% to 22.5%. Finally, the percentage of Tobin’s q
explained by the variables is 37.8%. This implies that the relationship between REP
and CFP in developing countries is stronger than in developed countries, and thus, the
linear model (Random Effect) explains the changes in ROA, ROE, and Tobin’s q better
in developing countries. Our model also shows a strong relationship between REP and

ROA for companies in both developed and developing countries. Thus, we may
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conclude that REP affects the short term financial performance of companies in

developed and developing countries more than it does in the long term.

We also conducted the panel data analysis on firm level. Table 5.8 provides the results
for financial institutions. The adjusted R? varies from 12.23 to 48.47 percent. This
implies that independent and control variables may explain up to 48.47% of the CFP.
Here, R? represents the good-of-fitness of our model. More specifically, our Random
Effect model perfectly fits up to 48.47% of our data set.

Table 5.8. Panel Data Analysis Results for Financial Companies

TOBIN’S Q
Model 1 Model 2 Model 3 Model 4 Model 5
Variable Variable definition B S.E B S.E 1] S.E B S.E B S.E
Independent Variables
7% SDG
PEE Policy energy efficiency -5.25e-05 | 0.010 -0.016 0.014
REU Renewable energy use 0.009 0.008 0.007 0.008
REP  Renewable/clean energy products -0.034%*= | 0.009 -0.037#*= | 0.009
124 5DG
RUS Resource use ratio 0.0001 0.0002 8.30e-05 | 0.0002
ES Emissions score -0.0003* | 0.0002 -0.0003 0.0002
ESG Environment Variables
REUR Renewable energy use ratio -0.007 0.014 -0.006 0.014
IS0 ISO 14000 or EMS -0.023** | 0.009 -0.022%* 0.009
EPS Environmental pillar score 0.0002* | 0.0001 0.0004* 0.0002
TEE Target energy efficiency -0.011 0.008 -0.012 0.008
Control Variables
Size Company’s size 0.004*=* | 0.0009 0.005*=* [ 0.0009 0.004*=* | 0.001 0.004*=* | 0.001 0.004*=* | 0.001
Age Company’s age -8.53e-05 | 8.06e-05 | -7.62e-05 | 8.04e-05 | -8.18e-05 | 8.07e-05 | -8.11e-05 | 8.06e-05 | -6.83e-05 | 7.88e-05
Leverage Company’s leverage | 0.006 0.004 0.002 0.004 0.007* 0.004 0.006 0.004 0.002 0.004
RD R&D intensity 3.829%=* | 0.288 3.803*=* [ 0.287 3.776%=* | 0.291 3.791%=* | 0.288 3.737*** | 0.290
CE Capital expenditure [ 0.002*** | 0.0003 0.002*=* [ 0.0003 0.002*#* | 0.0003 0.003*#* | 0.0003 0.002*** [ 0.0004
CI Capital intensity 0.045*=* [ 0.012 0.044%=% | 0.012 0.043*=* | 0.012 0.045%=* | 0.012 0.041%=* | 0.012
GR Growth rate 0.039** [ 0.015 0.043*=* | 0.015 0.036** | 0.015 0.039** [ 0.015 0.042%=* | 0.015
INF Inflation rate -0.002 0.002 -0.002 0.002 -0.002 0.002 -0.003 0.002 -0.002 0.002
GDP GDP Growth 0.003** | 0.001 0.002* 0.001 0.003** | 0.001 0.003* 0.001 0.002 0.001
Constant 0.0331 0.029 0.036 0.029 [ 0.059* 0.034 0.032 | 0.029 0.068** 0.034
Observations 1180 1180 1180 1180 1180
Adjusted R-Square 0.2925 0.3480 0.3051 0.2915 0.3629
*#%% p<0.01, ** p<0.03, * p<0.1
ROA
Model 1 Model 2 Model 3 Model 4 Model 5
Variable Variable definiti B S.E B S.E B S.E B S.E B S.E
Independent Variables
7% SDG
PEE Policy energy efficiency 0.165*= 0.081 0.028 0.110
REU Renewable energy use 0.164*#* | 0.062 0.147%= 0.065
REP  Renewable/clean energy products -0.045 0.071 -0.076 0.074
125 SDG
RUS Resource use ratio -0.001 0.001 -0.0003 0.001
ES Emissions score 0.0007 0.001 0.001 0.001
ESG Envir Variables
REUR Renewable energy use ratio -0.061 0.105 [ -0.079 0.106
IS0 ISO 1400 or EMS -0.063 0.067 [ -0.068 0.067
EPS Environmental pillar score 0.005*#* | 0.001 0.003* 0.002
TEE Target energy efficiency 0.089 0.063 0.097 0.063
Control Variables
Size Company’s size -0.360%*= | 0.031 | -0.391%*= | 0.033 | -0.3539%** [ 0.031 | -0.410%** [ 0.033 | -0.409%*= | 0.034
Age Company’s age 0.052 0.036 | 0.042 0.035 | 0.051 0.035 | 0.036 0.035 [ 0.035 0.035
Leverage Company’s leverage | -0.011** | 0.005 | -0.01 0.005 | -0.011%* 0.005 | -0.008 0.005 [ -0.009% 0.005
RD R&D intensity 4.143 2.684 | 3.305 2.658 | 4.112 2.691 | 3.466 2.647 | 3.527 2.661
CE Capital expenditure 0.001 0.003 | -0.001 0.003 | 0.001 0.003 | -0.001 0.003 [ -0.001 0.003
CI Capital intensity 0.089 0.081 | 0.072 0.079 | 0.087 0.079 | 0.063 0.078 [ 0.065 0.078
GR Growth rate 0.757*#* | 0.111 | 0.724*** | 0.111 | 0.760*** | 0.112 | 0.719*** | 0.111 0.735*#* | 0.112
INF Inflation rate 0.030 0.038 | 0.037 0.038 | 0.034 0.038 | 0.034 0.038 | 0.034 0.038
GDP GDP Growth 0.026%= 0.011 | 0.026*= 0.011 | 0.026** 0.011 | 0.028*# 0.011 0.028*= 0.011
Constant 4.122%** | 0.800 [ 4.727%** | 0.835 | 4.115%** | 0.780 | 5.078*** | 0.807 [ 4.989%** | 0.838
Observation 883 883 883 883 883
Adjusted R-Square 0.4554 04711 0.4554 0.4800 0.4847

*5% <001, ** p<0.03, * p<0.1
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ROE

Model 1 Model 2 Model 3 Model 4 Model 5

Variable Variable definition B S.E B S.E B S.E B S.E B S.E
Independent Variables
7% SDG
PEE Policy energy efficiency -0.019 0.078 0.0008 0.107
REU Renewable energy use 0.037 0.059 0.029 0.063
REP Renewable/clean energy products 0.032 0.067 0.023 0.071
12% SDG
RUS Resource use ratio -0.0003 0.001 3.09e-06 0.001
ES Emissions score -2.99e-05 | 0.001 -0.0001 0.001
ESG Environment Variables
REUR Renewable energy use ratio 0.028 0.098 | 0.021 0.099
180 ISO 1400 or EMS 0.061 0.063 | 0.056 0.065
EPS Environmental pillar score -0.0006 0.001 | -0.001 0.002
TEE Target energy efficiency 0.058 0.058 | 0.057 0.058
Control Variables
Size Company’s size -0.017 0.022 | -0.025 0.025 | -0.015 0.023 | -0.023 0.025 | -0.025 0.027
Age Company’s age 0.041 0.026 | 0.040 0.026 | 0.042 0.026 | 0.041 0.026 | 0.041 0.026
Leverage Company’s leverage | -0.014 0.009 | -0.013 0.010 | -0.013 0.010 | -0.013 0.010 | -0.012 0.010

R&D intensity 3.969%= 1.680 | 3.893*= 1.686 | 3.906%* 1.693 | 3.944%# 1.685 | 3.894%# 1.701
CE Capital expenditure -0.005** | 0.002 | -0.006** | 0.002 |-0.005** | 0.002 | -0.006** [ 0.002 | -0.006%* [ 0.002
CI Capital intensity -0.006 0.008 | -0.006 0.008 | -0.006 0.008 | -0.006 0.008 | -0.006 0.008
GR Growth rate 0.755%#* [ 0.108 | 0.747*#* [ 0.109 [ 0.752*#* | 0.109 [ 0.751*** | 0.109 ( 0.749*** | 0.110
INF Inflation rate 0.075%# 0.035 | 0.074%# 0.035 | 0.077*# 0.035 | 0.076** 0.035 | 0.076%* 0.035
GDP GDP Growth -0.013 0.038 | -0.013 0.038 | -0.014 0.038 | -0.012 0.039 | -0.012 0.039

Constant -2.171**2 | 0.570 | -1.988*** | 0.629 | -2.196*** | 0.574 | -2.031*** | 0.613 | -1.973*** | 0.653
Observations 877 877 877 877 877
Adjusted R-Square 0.1311 0.1276 0.1316 0.1234 0.1223

#2% p<0.01, ** p<0.03, * p<0.1

Table 5.9. shows the results of the panel data regression on non-financial companies.
The adjusted R? shifts from 0.90% to 16.77%. This conveys that the independent and
control variables only account for 16.77% of CFP. In other words, the strength of the

relationship between the dependent and independent variables is represented by
16.77% of the model’s good-of-fitness.

Table 5.9. Panel Data Analysis Results for Non-Financial Companies

TOBIN'S Q
Model 1 Model 2 Model 3 Model 4 Model 5

Variable Variable definiti B S.E B S.E B S.E B S.E B S.E
Independent Variables
72 SDG
PEE Policy energy efficiency 0.152%=* [ 0.042 -0.115%* [ 0.054
REU Renewable energy use 0.061 0.038 -0.030 0.040
REP  Renewable/clean energy products 0.058 0.048 -0.046 0.050
12% SDG
RUS Resource use ratio 0.0007 0.0008 0.001* 0.0008
ES Emissions score -0.002#*# [ 0.0008 -0.001# 0.0008
ESG Envir t Variables
REUR Renewable energy use ratio -0.094 0.072 -0.080 0.073
IS0 IS0 14000 or EMS -0.005 0.034 | 0.002 0.034
EPS Environmental pillar score 0.006*** | 0.0007 | 0.008*** | 0.001
TEE Target energy efficiency -0.0008 0.031 0.002 0.031
Control Variables
Size Company’s size -0.227#** | 0.028 | -0.262%** [ 0.029 | -0.226%** [ 0.028 | -0.292*** | 0.028 | -0.291*** | 0.029
Age Company’s age 0.001 0.001 | 0.0003 0.001 | 0.001 0.001 1.97e-05 0.001 0.0001 0.001
Leverage Company’s leverage -0.0004 0.001 | -0.0003 0.001 | -0.0005 0.001 -0.0004 0.001 -0.0006 0.001
RD R&D intensity 3.020%=* | 0.276 | 2.927*** | 0.277 | 2.954%=* | 0.278 | 2.927*** | 0275 | 2.939*** | 0277
CE Capital expenditure 0.035%= 0.017 | 0.031* 0.017 [ 0.032* 0.017 | 0.028 0.017 | 0.027 0.017
CI Capital intensity 0.024 0.032 | 0.015 0.032 | 0.020 0.032 | 0.009 0.032 | 0.011 0.032
GR Growth rate 0.823*#* [ 0.079 | 0.826%** | 0.079 | 0.822*#* | 0.079 | 0.819*** | 0.078 | 0.810*** | 0.078
INF Inflation rate 0.001 0.020 | -0.002 0.020 | -0.004 0.020 | -0.005 0.020 | -0.006 0.020
GDP GDP Growth 0.027*** [ 0.004 | 0.026*** | 0.004 | 0.026*** | 0.004 | 0.025*** | 0.004 | 0.025*=* | 0.004

Constant 3.494*#* | 0.564 | 6.235*** | 0.574 | 5.615*** | 0.560 6.841%** | 0.37 6.814%=% 0.57

Observations 3355 3355 3355 3355 3355
Adjusted R-Square 0.1213 0.1308 0.1062 0.1584 0.1677

#e% p<0.01, ** p<0.03, * p<0.1
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ROA
Model 1 Model 2 Model 3 Model 4 Model 5
Variable Variable definiti B S.E B S.E B S.E B S.E B S.E
Independent Variables
7% SDG
PEE Policy energy efficiency 0.006 0.008 -0.012 0.010
REU Renewable energy use 0.003 0.007 -0.001 0.007
REP  Renewable/clean energy products -0.005 0.007 -0.012 0.007
12&SDG
RUS Resource use ratio 6.65e-05 0.0001 6.02e-05 0.0001
ES Emissions score 1.76e-05 0.0001 8.80e-06 0.0001
ESG Envir t Variables
REUR Renewable energy use ratio -0.004 0.013 | -0.004 0.013
IS0 ISO 1400 or EMS -0.010* 0.005 -0.009 0.006
EPS Environmental pillar score 0.0004=** | 0.0001 | 0.0006%** | 0.0001
TEE Target energy efficiency -0.001 0.005 -0.001 0.005
Control Variables
Size Company’s size 0.0004 0.003 | -0.0004 |0.003 |[-0.0003 0.003 | -0.002 0.003 | -0.003 0.003
Age Company’s age -0.003 0.003 -0.003 0.003 -0.003 0.003 -0.004 0.003 -0.003 0.003
Leverage Company’s leverage | -3.98e-05 | 0.0002 | -3.44e-05 | 0.0002 | -4.11e-05 | 0.0002 | -2.02e-05 | 0.0002 | -3.31e-05 | 0.0002
RD R&D intensity 0.084* 0.049 0.078 0.049 0.087* 0.049 0.071 0.050 0.073 0.050
CE Capital expenditure -0.001 0.002 | -0.001 0.002 | -0.001 0.002 | -0.0008 0.002 | -0.0006 0.002
CI Capital intensity -0.003 0.003 -0.003 0.003 -0.002 0.003 -0.003 0.003 -0.003 0.003
GR Growth rate 0.081*#* [ 0.015 | 0.081*** [ 0.015 | 0.0815*** [ 0.015 | 0.082*** [ 0.015 | 0.081*** [ 0.015
INF Inflation rate -0.001 0.003 | -0.001 0.003 | -0.0006 0.003 | -0.001 0.003 | -0.001 0.003
GDP GDP Growth 0.002*#* | 0.0008 | 0.002*** | 0.0008 | 0.002*** | 0.0008 | 0.002*** | 0.0008 | 0.002*** | 0.0008
Constant 0.0741 | 0.0565 | 0.0928 | 0.0589 0.0847 0.0575 | 0.133** | 0.0597 | 0.139** | 0.0611
Observations 2699 2699 2699 2699 2699
Adjusted R-Square 0.0386 0.0420 0.0423 0.0472 0.0519
*%% p<0.01, ** p<0.05, * p<0.1
ROE
Model 1 Model 2 Model 3 Model 4 Model 5
Variable Variable definiti B S.E B S.E B S.E B S.E B S.E
Independent Variables
7% SDG
PEE Policy energy efficiency -0.005 0.041 -0.011 0.052
REU Renewable energy use 0.069* 0.036 0.072* 0.038
REP  Renewable/clean energy products -0.023 0.032 -0.020 0.034
12% SDG
RUS Resource use ratio -6.84e-06 | 0.0007 -1.54e-06 | 0.0007
ES Emissions score 0.0001 0.0007 8.70e-05 0.0007
ESG Envir Variables
REUR Renewable energy use ratio 0.012 0.063 -0.008 0.064
IS0 ISO 14000 or EMS -0.090*** | 0.028 -0.093%*= | 0.028
EPS Environmental pillar score 0.001** 0.0005 | 0.001 0.0008
TEE Target energy efficiency -0.008 0.027 | -0.011 0.027
Control Variables
Size Company’s size 0.002 0.013 | -0.003 0.013 | 0.001 0.014 | -0.003 0.014 | -0.005 0.014
Age Company’s age 0.0001 0.0003 | 8.02e-05 | 0.0003 | 0.0001 0.0003 | 0.0001 0.0003 | 8.85e-05 0.0003
Leverage Company’s leverage 0.072* 0.039 0.080** | 0.040 0.071* 0.039 0.078* 0.040 0.077* 0.040
RD R&D intensity 0.617*=* | 0.237 0.571*= 1238 0.617*** | 0.237 0.557** 1239 0.341%= 0.240
CE Capital expenditure 0.006 0.012 | 0.005 0.012 | 0.006 0.012 | 0.006 0.012 | 0.005 0.012
CI Capital intensity 0.023* 0.013 | 0.023* 0.013 | 0.023* 0.013 | 0.022 0.014 | 0.021 0.014
GR Growth rate 0.210*=* | 0.080 0.206%* 0.080 0.210*=* [ 0.080 0.220%=* | 0.080 0.219*** | 0.081
INF Inflation rate 0.014 0.017 | 0.012 0.017 | 0.015 0.017 | 0.012 0.017 | 0.010 0.017
GDP GDP Growth 0.011** |0.005 | 0.011** |0.005 | 0.011** 0.005 | 0.011*= 0.005 | 0.011** 0.005
Constant -0.106 0.199 0.007 0.210 -0.079 0.211 0.016 0.215 0.0533 0.221
Observations 3350 3350 3350 3350 3350
Adjusted R-Square 0.0090 0.0108 0.0091 0.0130 0.0143

#%% p<0.01, ** p<0.03, * p<0.1

Although our sample includes more non-financial firms than financial ones, the
independent and control variables show that renewable energy performance affects the
CFP better in financial companies. Our independent and control variables explain
ROA the most (45.54% to 48.47%), followed by Tobin’s q (29.15% to 36.29%) and
then ROE (12.23% to 13.16%). In non-financial companies, these percentages were
significantly lower; 0.9% to 1.4% for ROA, 3.8% to 5.19% for ROE, and 10.62% to
16.77% for Tobin’s q.

The results indicate that there is a better relationship of REP and CFP in financial

companies compared to non-financial ones. Our model also shows a strong

relationship between REP and ROA in financial companies, while REP affects Tobin’s

61



g much better than other financial measures in non-financial companies. Thus, we may
conclude that REP affects short term profitability of financial companies more than
their long-term performance, while there is a contrary evidence for non-financial

companies; REP affects the long term CFP more than the short term performance.

5.2. Regression Analysis Resulst for the Hypotheses

5.2.1. Policy Energy Efficiency

Hypothesis Hai1 argues that energy efficiency policies have a positive and significant
impact on financial performance. Table 5.6 indicates a negative non-significant
coefficient (B1=-0.089, p-value>0.1) for Tobin’s q, a significantly negative coefficient
(B1 = -2.447***, p-value<0.01) for ROA, and a significant negative coefficient (f1 =
-0.539*, p-value<0.1) for ROE. These results indicate that having the policies to
improve energy efficiency does not significantly influence neither short-term nor long
term profitability in developed countries. Thus, the findings do not support Hai. This
result may be explained by the fact that companies implement environmental policies
due to public pressure, strict regulations, management commitment, and competition,

and all of these factors create enormous costs for the companies in developed markets

Table 5.7 displays a dissimilar course of action in developing countries. The PEE
coefficient is positive, but not significant (B1 =0.089, p-value>0.1) for Tobin’s q.
However, it is significantly positive for both ROA and ROE with values of (1 =
0.015*, p-value<0.1) and (B1 = 0.337**, p-value<0.05) respectively. These results
imply that PEE affects the profitability of the companies in developing countries. Thus,
the results support Ha. In fact, developing countries only started to formulate and
implement policies on renewable energy over the last two decades. Energy efficiency
policies and guidelines help them take steady steps to improve the energy use
efficiently. This is reflected positively on their financial performance. For developed
countries, the establishment of a system including heavy mechanisms, strict
procedures, and operational processes to fulfill energy efficiency policies requires
strong capital. Table 5.1 shows that share of R&D investments in developed countries.
It is almost 1.2% which is 12 times higher than that of developing countries (0.1%).

These findings are in compliance with the previous studies (Marti-Ballester, 2017).
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On firm level, as shown in Table 5.8, financial companies have a negative but
insignificant coefficient for both Tobin’s q (1 =-0.016, p-value>0.1) and ROE (B = -
0.019, p-value>0.1), while there is a positive significant coefficient for ROA (Bl =
0.165**, p-value<0.05). This implies that PEE has a positive effect on short term
financial performance and a negative impact on long term profitability. For non-
financial firms, the coefficients of ROA (B1 = -0.012, p-value>0.1) and ROE (B1 =-
0.011, p-value>0.1) are negative and insignificant, while Tobin’s q coefficient (B1 =
0.152*** p-value<0.01) is positive and significant. This suggests a negative influence
of PEE on short term financial performance, but a positive influence in the long term.

Financial companies do not need to integrate energy efficiency policies to generate
profit and to build a good reputation. Therefore, investing in energy efficiency would
only be beneficial to attract investors and shape the company’s prestige which will
have a positive impact on the short term. It will not contribute to long term profitability.
On the other hand, non-financial companies aim to improve their brand names and
reputations to attract investors. Thus, they seriously take into account not only
economic aspect, but also environmental aspect beyond legal requirements since this

may have a significant effect on their long run financial performance.

The results are in line with the Resource-Based View which claims that complex social
interpersonal relations are one of the biggest advantages the companies have.
Environmental practices especially the ones in line with energy efficiency are
attractive to investors. Further, the Natural Resource-Based View treats external
opportunities and risks the same for all companies. Thus, the only way a company can

surpass its rivals is by sustaining a superior competitive advantage by its strenghts.

5.2.2. Renewable Energy Use (REU)

The results support Ha2 in developed countries since the coefficient of REU is positive
in both ROA and ROE models, as well as in Tobin’s q model. This conveys the
important advantage of REU in the short and long run. Haz is also supported on firm
level for both financial and non-financial companies. However, the findings do not

support Haz in developing countries.
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The results for the developing countries may be explained by the fact that producing
or purchasing renewable energy and using it to saturate the company needs demands
enormous investments. This is due to the volatile energy prices and renewable
technologies that are yet to prove their efficiency. The results contradict those of
(Marti-Ballester, 2017) who found that the integration of renewable energy sources

does not significantly influence companies’ financial performance.

5.2.3. Renewable/Clean Energy Products

This study posits that renewable and clean energy products are positively associated
with corporate financial performance. Contrary to our expectations, the coefficient of
REP is negatively significant for all models in developed countries. We also found a
positive but not significant effect of REP on Tobin’s q, while there is a negative impact

on both ROA and ROE in developing countries.

Developing products and technologies to use in clean renewable energy such as wind,
solar, or geothermal energies is a challenging matter. Developed countries may devote
more resources in financing R&D projects for RE projects to produce at least 25% of
power for clean renewable energies. We should also bear in mind that with the rapid
technological advancements, developed countries are in a constant hurry and pressure
to keep expanding their technological innovations and formulating optimized
solutions. This explains why investing in RE clean products negatively affects the
profitability of companies in developed countries. In developing countries, the lack of
resources to finance R&D in RE unintentionally drives them to constatnly be
dependent on developed countries. New technologies is expensive and thus decrease
short term profitability. Nevertheless, implementing RE technology products benefits

the developing countries in the long run more than it does in developed countries.

On firm level, although renewable and clean energy products help financial institutions
to attract new investors it does not have positive financial implications. Even,
financing projects on renewable and clean energy creates short term loss due to its high
cost. It has a positive influence in long run only for non-financial companies. This
result is supported by the Natural Resource-Based View which states that continuous

improvement helps companies grow, lower the costs, and develop future benefits. Lin,
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Cheah, Azali, Ho, & Yip (2019) noted that green innovative systems positively affect
financial performance and Rezende (2019) confirmed that there is a positive
association between green innovative intensity and multinational companies’ financial

performance in the long term more than the short term.

5.2.4. Resource Use Score

This research expects that there is a positive and significant relationship between
resource use score and financial performance. The results are consistent with this
expectation in all countries and are in line with stakeholder theory. When companies
use their internal capabilities to reduce the use of its resources, it becomes easier for
them to establish a strong green reputation and create value for their shareholders and
stakeholders. Further, eco-efficient solutions by improving green practices at supply
chain is an effective tool to sustain competitive advantage. Thus, the results support
Hp1 in developed and developing countries. Similarily, Hp1 is partially supported in
financial and non-financial companies. Although improving the use of resources could
be a great expense and may negatively affect the short term profitability of companies,

it benefits them in the long run.

5.2.5. Emissions Score

We argue that the higher the emissions score (ES) is the more likely that there will be
an increase in corporate financial performance (Hp2). However, the results indicate a
negative insignificant coefficient (B =-0.003, p-value>0.1) for Tobin’s ¢ model and a
negative significant coefficient (B1 =-0.1***, p-value<0.01) for ROA, while a positive
but insignificant coefficient (f1=0.004, p-value>0.1) for ROE in developed countries.
Likewise, the results suggest a negative impact of emissions score on financial
performance especially in the long term for financial and non-financial institutions. ES
coefficient is positive but not significant for ROA in financial and non-financial firms
with values of (B1 = 0.001, p-value>0.1) and (1 =1.76e-05, p-value>0.1) respectively.
ES has a negative significant influence in long term; Tobin’s q model coefficient for
financial firms (B1 = 0.0003*, p-value<0.1) and (B1 = -0.002*** | p-value<0.01) for

non-financial ones.
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The findings do not support Hpz. To reduce environmental emissions, companies have
to follow regulations in their production and operational processes. This commitment
has a cost and decrease the profitability in the long term.

5.2.6. Renewable Energy Use Ratio

The influence of renewable energy use ratio (REUR) on financial performance varies
on country level. It has a positive and significant coefficient (B1 = 0.583*** p-
value<0.01) in Tobin’s q, and a positive but not significant coefficient for ROA (B1 =
0.673, p-value>0.1) and ROE (B1 = 0.289, p-value>0.1). Hence, the results support
hypothesis Hc in developed countries. However, the REUR has a negative and
significant impact on short term financial performance in developing countries (B1 = -
0.088***, p-value<0.01), whereas only a negative and non-significant effect in ROE
(B1=-0.251, p-value>0.1) and Tobin’s q (B2 =-0.083, p-value>0.1). This indicates that
although companies attract investors when they use renewable energy sources it
negatively affects their financial performance. Thus, the results do not support Hc in
developing countries. The reason may be that developed countries have already

incurred some losses.

5.2.7. 1SO 14000 or EMS

Hypothesis Hco argues that having an 1ISO 14000 or an EMS certification has a positive
and significant impact on financial performance. This is only valid for long term
profitability in developed countries. Tobin’s q coefficient for ISO is positive and
significant (B1 = 0.174***, p-value<0.01), while both ROA (B1 =-0.447, p-value>0.1)
and ROE (Bl = -0.234, p-value>0.1) coefficients are negative and significant. The
results do not support He in developing countries as in financial and non-financial
companies. To have an ISO and an EMS certificate, or following I1SO policies, affects
most companies negatively. The reason may be that although adhering to 1SO and
EMS certificates have advantages such as improving resource efficiency, reducing
waste, increasing customer trust, it can be costly in terms of training, personnel, and

other administrative expenses.
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5.2.8. Environmental Pillar Score

We find full support for hypothesis Hc3 which claims that Environmental Pillar Score
(EPS) has a significant and positive impact on financial performance. This is valid on
firm level, for all companies in developing countries. However, EPS has a negative
and significant influence on profitability in developed countries. Taking actions on
environment helps boosting profitability in developing countries. It generates savings,
and is cost-effective. Thus, generating long term shareholder value, capitalizing on
environmental opportunities, and avoiding environmental risks help companies

improve their financial performance.

5.2.9. Targets Energy Efficiency

Our last hypothesis Hes suggests that setting targets to achieve energy efficiency has a
positive and significant effect on financial performance. We find partial support for
this hypothesis on both country level and firm level. On country level, TEE has a
positive effect on the short run financial performance. However, there is a negative
significant relationship between TEE and FP in the long run. On firm level, particularly
in financial companies, TEE has a positive impact on ROA and ROE, but has a
negative impact on Tobin’s q. In non-financial companies, TEE has a negative impact

on ROA and ROE, but has a positive impact on Tobin’s q.

The results show that setting objectives on reducing energy use and maximizing energy
efficiency for companies in developed and developing countries captivates investors’
attention and makes them more willing to invest in sustainable businesses. This is
positively reflected on short term profitability of these companies. However,
establishing goals to reach energy efficiency without taking any actions is reflected
negatively on the long term financial profitability. The same is true on firm-level,

particularly in financial companies.

For non-financial companies, even though setting targets on energy efficiency may
cost and may have a negative financial burden on the short term performance, when
companies take steps in implementing these targets, it positively and significantly

affects their long term financial performance.
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5.2.10. Control Variables

The results show that firm size (S1ZE) has a negative and significant influence on ROA
and Tobin’s q in all countries, and non-financial companies. However, it has a positive
and significant impact on Tobin’s q in financial institutions and a negative and
significant effect on ROA. This implies that small companies show better accounting
and market performance compared large firms. The results are consistent with prior
studies (Lin et al., 2019; Marti-Ballester, 2017).

Although firm age has no significant relationship with financial performance, our
results show that the age of firms positively affects some developed countries. That is
because the number of years spent in the market facilitated their possession of higher
market share. They also gain experience, consumers loyalty, and high prestige
compared to younger companies. We witnessed the opposite in developing countries.
Firm age is negatively related to financial performance. Most of the older firms in
developing countries belong to the locals, whereas almost all young companies either
get foreign investments, or are licensed or franchised businesses of a foreign company.
These results are in line with the findings of Marti-Ballester (2017).

We also found that high R&D intensive companies are more likely to achieve better
financial performance in all countries. This indicates that R&D activities on green
products and energy efficiency reveal more benefits than costs. The results confirm
the findings of Marti-Ballester (2017).

Firm leverage (LEVERAGE) is negative and significant in all categories. This is
because an increase in financial leverage means an increase in debt which makes it
harder for companies to repay it and so, increases business failure risk. This is in line
with the findings of other studies (Ellwood & Garcia-Lacalle, 2015; Zakaria,
Purhanudin, & Palanimally, 2014).

Capital Expenditure (CE) shows a negative impact in the short term for all companies,
but a positive and significant effect in the long run. Purchasing fixed assets and
acquiring intangibles along with software developments cost a lot. Thus, it has a

negative influence on the ROA. However, these expenses are considered as long-term
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investment which will increase profitability in the long term. Similarly, Capital
Intensity (CI) harms the short term profitability of firms, but has a positive and
significant impact in the long term. This implies that high capital intensive firms have
lower profitabilities in the short term, but higher performances in the long term.

Both Growth (GR) and GDP have a positive and significant impact on country and
firm level. The higher the GDP and growth rate, the higher is the profitability.
However, the effect of Inflation (INF) changes from one country to another. For
developed countries, an increase in inflation is a negative sign. It raise the living costs,
decrease the nominal wages, harming the economy. However, we found that high
inflation in developing countries has a positive and significant effect on profitability.
This can be justified by the economic theory arguing that liberalization of financial
markets results in growth and stability in developing countries.

Table 5.10., 5.11., 5.12. and 5.13 provide the summarized results of the regression

analysis and hypothesis tesing.

Table 5.10. Hypotheses and Results Summary in Developed Countries

Hypothesis Variable | Expected | Actual Sign | Actual Sign | Actual Sign | Level of Support
Name Sign (TOBIN’S Q) (ROA) (ROE)
7% SDG
Hla: There is a positive and significant association between PEE (&) =) ()*ss* -)* Not Supported
policy energy efficiency and firm financial performance.
H1b: There is a positive and significant association between REU () (s (&) (&) Supported
renewable energy use and firm financial performance
Hic: There is a positive and significant association between REP &) ()*** * (-)** Not Supported
renewable/clean energy products and firm financial performance.
12 SDG
H2a: There 1s a positive and significant association between RUS &) )* (F)F** - Supported
resource use score and firm financial performance.
H2b: There is a positive and significant association between ES ) ) (-)res (G Not Supported
emissions score and firm financial performance
ESG Environmental Variables
H3a: There 1s a positive and significant association between REUR &) (H)*** - =) Supported
renewable energy use and firm financial performance.
H3b: There is a positive and significant association between Iso 1S0 (&) (F)*** &) [8) Partially Supported
1400 or EMS and firm financial performance.
H3c: There 1s a positive and significant association between EPS &) (-)* ()*** -) Not Supported
environment pillar score and firm financial performance.
Hdc: There 1s a positive and significant association between TEE ) (-)* - &) Not supported

target energy efficiency and finm financial performance.
Control Variables

Size Size ) ** * )

Age Age (6] ) (6] **
Leverage Leverage ) ) (O] (**
R&D intensity RD ) P [Cohad (@]
Capital expenditure CE (+-) 8] O] )
Capital intensity CI - &) ) (P
Growth rate GR ) (G5 s (65 haae (Cohmad
Inflation INF ) * © )
GDP Growth GDP & )+ (H* )

#=3 b0 01, +* p<0.03, * p<0.1
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Table 5.11. Hypotheses and Results Summary in Developing Countries

Hypothesis Variable | Expected | Actual Sign | Actual Sign | Actual Sign | Level of Support
Name Sign (TOBIN'S Q) (ROA) (ROE)
7% SDG
Hla: There is a positive and significant association between PEE (&) (&) +* (+)** Supported
policy energy efficiency and finm financial performance.
HI1b: There is a positive and significant association between REU ) O] ) ) Not Supported
renewable energy use and finm financial performance
Hlc: There is 2 positive and significant association between REP (&) &) ) ) Not Supported
renewable/clean energy products and firm financial
performance.
12% SDG
H2a: There 1s a positive and significant association between RUS (&) ) Cr)ye2. ) Supported
resource use score and firm financial performance.
H2b: There is a positive and significant association between ES ) &) ) ) Partially Supported
emissions score and fimn financial performance
ESG Environmental Variables
H3a: There 1s 2 positive and significant association between REUR (&3] ) (== ) Not Supported
renewable energy use and firm financial performance.
H3b: There is a positive and significant association between Iso IS0 (&) (-)* ) ) Not Supported
1400 or EMS and firm financial performance.
H3c: There 1s a positive and significant association between EPS ) ) C)*s* ()L Supported
environment pillar score and firm financial performance.
Hdc: There is 2 positive and significant association between TEE (Go) ()* ) -)* Not Supported
target energy efficiency and firm financial performance.
Control Variables
Size S!.Ze (+) (_)**t (_)**1( (_)1(*
Age Age ) (**=* ()*** )
Leverage Leverage (-) (-) (+) (+)
R&D intensity RD (&) &) &) &)
Capital expenditure CE (D] (&) ) (o)
Capital intensity CI (=) )3 )* (C)**
Growth rate GR &) ) (F)**= *e
Inflation INF O] (G crytee )
GDP Growth GDP (&) &) (H)*** H**

5% p< 01, ** p<0.05, * p=0.1

Table 5.12. Hypotheses and Results Summary in Financial Companies

Hypothesis Variable I Expected | Actual Sign I Actual Sign | Actual Sign | Level of Support
Name Sign (TOBIN'S Q) (ROA) (ROE)
7% SDG
Hla: There is a positive and significant association between PEE ) (-) H)** (6] Partially Supported
policy energy efficiency and firm financial performance.
H1b: There is a positive and significant association between REU ) 5] O ) Supported
renewable energy use and firm financial performance
Hlc: There is 2 positive and significant association between REP * (ye** @) (6] Not Supported
renewable/clean energy products and firm financial
performance.
12 SDG
H2a: There is 2 positive and significant association between RUS ) ) - - Not Supported
resource use score and firm financial performance.
H2b: There is a positive and significant association between ES ) (-)* ) 8] Not Supported
emissions score and firm financial performance
ESG Environmental Variables
H3a: There is 2 positive and significant association between REUR * (-) (&) =) Not Supported
renewable energy use and firm financial performance.
H3b: There is a positive and significant association between Iso IS0 (&) (@54 &) (&) Not Supported
1400 or EMS and finm financial performance.
H3c: There 1s a positive and significant association between EPS ) +* (H)*** (&) Supported
environment pillar score and firm financial performance.
Hdc: There is a positive and significant association between TEE ) ) (&) ) Partially Supported
target energy efficiency and firm financial performance.
Control Variables
Size Size *) (el ica ()*** Q
Age Age *) O] ()] ()]
Leverage Leverage (-) (&) (-)** (=)
R&D intensity RD &) (== (6] (G2
Capital expenditure CE () (F)*=* (O] )**
Capital intensity CI -) (H)2== [&) -
Growth rate GR. &) (yee [ 6 nmd (ree
Inflation Rate INF (O] (O] &) O+
GDP Growth GDP &) 2= H** &)

3 10 01, +* p<0.05, * p<0.1
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Table 5.13. Hypotheses and Results Summary in Non-Financial Companies

Hypothesis I Variable | Expected | Actual Sign | Actual Sign | Actual Sign | Level of Support

Name Sign (TOBIN’S Q) (ROA) (ROE)
7% SDG
Hla: There is 2 positive and significant association between PEE - (H)*** -) 8] Partially Supported
policy energy efficiency and firm financial performance.
H1b: There is a positive and significant association between REU (&) (&) =) +)* Supported
renewable energy use and firm financial performance
Hlc: There is a positive and significant association between REP (&) (&) ) (&) Not Supported
renewable/clean energy products and firm financial
performance.

12 SDG
H2a: There is a positive and significant association between RUS ) )* =) @) Partially Supported
resource use score and firm financial performance.
H2b: There is a positive and significant association between ES (62 (*** (&) ) Partially Supported
emissions score and firm financial performance
ESG Environmental Variables

H3a: There is 2 positive and significant association between REUR ) (=) ) -) Not Supported
renewable energy use and firm financial performance.
H3b: There is a positive and significant association between Iso 180 ) 8] ©* (= Not supported
1400 or EMS and firm financial performance.
H3c: There is a positive and significant association between EPS ) (E ) )= Supported
environment pillar score and firm financial performance.
H4c: There 1s a positive and significant association between TEE (&) (&) [&) (&) Not Supported
target energy efficiency and firm financial performance.
Control Variables
Size Size () (Olhicd 0] O]
Age Age (6] (G) (O] [G]
Leverage Leverage ) ) ) H*
R&D intensity RD &) (H)*** * (H***
Capital expenditure CE (D] = Q) )
Capital intensity al ) &) Q @
Growth rate GR () Gy (3 wad e
Inflation Rate INF 8] (- 8 ()]
GDP Growth GDP (&) (H)F** (£)*** ()

#535 p<0.01, ** p=0.05, * p<0.1
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CHAPTER VI

CONCLUSIONS AND DISCUSSIONS

5.1. Concluding Remarks

Renewable energy has become an essential part of human life. Countries are increasing
their renewable energy investments to control climate change and reduce greenhouse
gas emissions. Investing in renewables also boosts the economy by improving energy
security, lowering costs, and offering stable energy prices. Besides, companies
investing in renewable energy create more job opportunities, improve their business

reputation, and therefore, become more profitable in the future.

This study investigates the impact of renewable energy performance on financial
performance over the period 2009-2018. We conduct country of headquarters-level
and firm-level comparisons using 9 independent, 3 dependent, and 9 control variables.
For the analysis, we used the Thomson Reuters' "Mapping to UN SDGs" as a template
base to integrate the 7th and 12th SDGs, and environmental ESG variables. Three
variables were used under the 7th SDG: Policy Energy Efficiency (PEE), Renewable
Energy Use (REU), and Renewable/Clean Energy Products (REP). We used two
variables under the 12th SDG: Resource Use Score (RUS) and Emissions Score (ES).
As for the ESG, four environmental factors were employed: Renewable Energy Use
Ratio (REUR), I1SO 14000 or EMS (ISO), Environmental Pillar Score (EPS), and
Targets Energy Efficiency (TEE). For financial performance, we used return on assets
(ROA) and return on equity (ROE) as the accounting-based measures and Tobin's g as
the market-based measure. To deeply understand the effect of renewable energy
performance on financial one, we grouped our results into two categories: intentions
versus actions. Hence, we measure the process for the renewable energy performance

through three phases: policies adopted, targets established, and actions taken.
The results show that the policies adopted by companies in developed countries from

energy efficiency to ISO regulations have a negative influence on the short and long

term profitability. This is due to the massive costs and expenses that companies have
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to bear in environmental policies to meet the expectations of stakeholders and
shareholders. In developing countries, however, we found that adopting more
environmental policies have a positive effect on CFP since these countries are new in

taking advantage of renewable energy.

The results differ on firm level. For financial companies, environmental regulations
and energy efficiency policies have a negative impact on the financial performance in
the short and long term. This is not surprising because of their organizational nature;
they do not need to implement energy efficiency policies to attract more investors. On
the other hand, non-financial companies sustain a higher competitive advantage by
adopting energy efficiency policies and other environmental regulations. Although this
negatively affects the short term profitability of companies, it opens the door for more
opportunities that will benefit them in the long run.

According to Carroll's CSR pyramid of sustainability, first comes the economic
responsibility, i.e. profitability, then comes the legal responsibility, i.e. obeying the
law, followed by the ethical responsibility, i.e. doing what is right, and last comes the
philanthropic actions of being a good corporate and contributing to the environment
and community. After companies have shown their intentions of being responsible for
the environment by setting policies and regulations including energy efficiency and
renewable energy use, emissions score, and issuing certificates like 1ISO and EMS, the
next step is to translate these intentions and policies into targets. Formulating targets
includes setting short and long term achievable goals on renewable energy
performance to reduce energy intensity and consumption. Hence, it requires a heavy
investment. Our results show that the second phase of the process has a negative

impact on financial performance on both country level and firm-level.

The last phase is to take the actions. Our results indicate that there is a positive and
significant influence of the measures taken for renewable energy performance on
profitability. We found that companies in developed countries benefit from renewable
energy investments more than those in developing countries. Developed countries
spend more financial resources in issuing environmental and energy efficiency
certificates, and have a high capital expenditure on renewable energy R&D. This

investment pays back in the long term. The same is true on firm-level. Since non-
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financial companies invest more in renewable energy performance, it brings more

benefit to them in their long term financial performance.

With respect to the 7" and 12" SDGs, our results indicate that the three variables used
under the 7" SDG, namely PEE, REU, and REP, have a negative impact on financial
performance of companies on both country development level and firm level.
However, this negative effect is reflected more on financial profitability of companies
when country-level factors are added into the equation.

Our findings also reveal that the two variables used under the 12" SDG, namely RUS
and ES, have a positive and significant effect on financial performance of companies
on both country economic development level and firm level. However, this positive
effect is also more reflected on financial profitability of companies when country-level

factors are considered.

Finally, the environmental factors of ESG, namely REUR, ISO, EPS, and TEE, have
a negative influence on the financial performance of companies on both country
economic development level and firm level. However, this negative impact is more

visible on the country-level financial performance of companies.

5.2.  Implications of the Study

The study draws the attention of policy-makers in developed countries to decrease the
severity of environmental and renewable energy policies. Establishing hard
regulations and measures is indeed in favor of not only the environment but also for
society. However, after one point, it becomes a matter of excessive expenses and
unnecessary costs. Having more regulations and policies will only tie companies’
hands and make them less profitable. On the other hand, policy-makers in developing
countries may keep the same level of intensity on renewable energy regulations since

the companies in these countries are still in the growth phase.
The results also suggest that financial companies may minimize unnecessary

environmental and renewable energy policies since it negatively influences their

financial performance. Non-financial companies also need to reduce the costs spent on

74



implementing some policies, i.e. buying 1SO certificates. Setting targets is not easy
task as it takes time to plan strategies, to train personnel, and requires large financial
resources. Thus, the companies should be smart in precising reasonable, achievable
and less costly targets.

We also encourage companies in developing countries to spend more on modern
renewable energy technologies and R&D to improve the implementation of energy
efficiency strategies. Further, we endorse companies to invest more in renewable

energy projects since it positively affects the long term financial performance.

From a value chain perspective, to decrease carbon footprint emissions and increase
effectiveness, companies should increase their renewable energy performance.
According to Porter's model, primary activities from logistics, operations, sales, and
marketing to servicing ought to create value that is beneficial for the environment and
financial profitability of companies. This could be performed by integrating energy
efficiency technology in quality control and raw material control during the supply
chain activities. Companies also need to develop products and technologies to use for
clean renewable energies in manufacturing, production, and even packaging. In short,
firms should not only concentrate on renewable energy performance limited to R&D,
but also focus on strategies and planning. Embracing renewable energy mindset and
implementing it as a part of company’s culture will create a sustainable competitive

edge that could have positive implications on managerial and financial performance.

5.3.  Limitation of the Study and Future Research

Although this study contributes to the literature on renewable energy and financial
performance, we acknowledge that it has some limitations. First, it only deals with the
7th and 12th SDG and limited number of ESG environmental variables. Future
research may use other renewable energy variables. Second, the study covers the last
10 years and a sample of 46 countries and 563 companies. Future studies may extend
the scope and cover a larger sample and years to better elaborate on the results. Last
but not least, future studies may focus on a single industry or renewable energy sector,

i.e. solar energy or wind energy, to reveal more comprehensive findings.
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APPENDICES

Table A.1. Definitions and Measurement of VVariables

Variable Measurement Label
w
= Return on assets Net Income / Total Assets ROA
> Net income [ Total Equity
£ Return on equity ROE
g Total Market Value [ Total Asset TOBIN'S Q
a Tobin's Q
A set of formal documented PEE
Policy Energy processes for efficient energy use
Efficiency
The amount of renewable energy
Renewazble Energy Use produced/purchased by REU
companies for its own use only
The amount of products or
Renewable/Clean technologies developed for use in REP
Energy Products clean, renewable energy such as
wind, solar, or biomass power
" A company’s performance and
% Resource Use Score capacity to reduce the use of RUS
= materials, energy or water
> 2
o A company's commitment and
§ Emissions Score effectivenass towards reducing ES
§ environmental emissions
1_3 Total energy generated from
Renewable Energy primary renewable energy RER
Ratio sources / Total Energy
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Table A.1. (Continued)

Control Variables

Environment Pillar
Score

Capital Expenditure

» It reflects how well 2 firm uses

best management practices to
avoid environmental risks and EPS
capitalize on environment
opportunities to generate long
term shareholder value

Total Debt / Total Assets

Netincrease in PP&E +
Depreciation Expenss
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Table A.1. (Continued)

Variable

Consumption + Investment +
Government Spending + {Exports

- imports)

Label
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