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Abstract The climate emergency and its devastating consequences have become
one of the most prominent risks in the twenty-first century. Dozens of cities are
suffering from numerous floods, strong storms and weather phenomena with a
severe impact on the population and their infrastructures. The need for change in our
production and consumption patterns emerges as an action that must be taken now,
without delaying it any longer. Focused on energy consumption and production,
the energy transition explains the paradigm shift that we must carry out to reduce
the negative impacts produced by the current fossil fuel-based system. A shift
to renewable energies will help us to mitigate these consequences. However, this
transition must be accompanied by a greater effort in the financial sector to finance
and invest in this kind of activities. With this premise, the objective of this chapter is
to theoretically introduce the problem and empirically test the financial viability of
investing in renewable energy companies vs. fossil fuel companies. With a sample of
112 global companies, a set of portfolios is analyzed through portfolio optimization
and Monte Carlo simulation for a period from 01/01/2022 to 08/16/2023. The results
show that the most optimal portfolios in terms of the risk-return trade-off continue to
consist mostly of fossil fuel companies. The financial markets continue to advocate
a traditional view, with no real change in their investment decisions. This implies
a lack of real action in finance to truly be part of the change, advocating more
investment in environmentally responsible companies.
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9.1 Sustainable Finance & ESG Investment. Why Is So
Urgent?

9.1.1 Sustainability as the Single Path

The excessive development that the planet has experienced over the last decades
has been accompanied by serious environmental problems. A “more development,
more fossil fuels” approach has been established, which does not make it possible
to alleviate the climate change problems we are currently experiencing (Cong et al.,
2022). The effects produced by greenhouse gases (GHG) are mainly due to carbon
emissions (Raggad, 2020). Some organizations such as The Intergovernmental Panel
on Climate Change (2021) note that the temperature will reach 1.5 °C-2 °C above
pre-industrial levels. These kind of consequences suggest that climate change has
become the real challenge to be faced in the twenty-first century. The United Nations
warns that in order to try to alleviate this problem, immediate measures must be
taken to reduce emissions and build a model in which development and human
welfare do not contradict each other. Thus, sustainable development has become
the most urgent priority these days (Jun et al., 2022). Some authors have warned
that this sustainable development must respond to the energy trilemma: access to
affordable energy, energy security and environmental sustainability (Cong et al.,
2022). To provide a solution to these and other issues, during the last decades society
has started to develop new initiatives and tools that try to mitigate the negative
effects of economic development, from climate change to social inequalities or
global economic inequity (Eccles et al., 2017).

Since the 1980s, academic research has already documented the need for good
governance policies to contribute to sustainable development and in turn improve
the economic-financial performance of companies (Gerard, 2019). Through the
integration of environmental and social policies in business decisions, companies
can come to develop their activity in a sustainable way. This strategy has been of
particular interest within and outside companies (Kotsantonis et al., 2016). Since
these types of initiatives have a long-term character, their consequences will also
bring long-term consequences, which ultimately determines the way in which the
company invests, spends and operates in the market (Anderson & Anderson, 2009).
This new way of investing, known as sustainable investment, allows the company
not only to generate less negative impact on the environment and society, but also
to generate high financial returns (de Francesco & Levy, 2008).

Social Responsible Investments (SRI) is a way of contributing to the sustainable
development of the planet. In some ways, it reflects from religious values to more
actual factors such as social justice, climate change or good corporate governance
policies. Modern SRI has two main aspects: the more traditional investment based
on social values; and another that goes further through the implementation of ESG
criteria that allow the introduction of environmental, social and good governance
issues in business decision making, investment or reporting (Townsend, 2020). This
new investment policy is expected to be increasingly influential in decision-making
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by investors, especially investors at an early stage of their careers (Bank of America,
2018).

This new wave of investors is particularly interested in aspects concerning how
the company is trying to care for the environment and society. Because of this,
the use of non-financial information is increasing considerably, as the aim is to
include this type of data in investment or spending decisions along with traditional
economic-financial information (Aich et al., 2021). Due to this demand for non-
financial information, in the last decades companies are starting to report this type
of information. For example, more than 90% of S&P 500 companies are currently
reporting non-financial information according to their environmental, social and
governance policies (G&A Institute, 2021). Through this type of information, along
with traditional economic-financial information, the market can detect whether
companies are doing well, being good. Some authors even identify a positive
relationship between energy efficiency, treatment of employees or good governance
policies with traditional financial indicators such as the price/earnings ratio (Caplan
et al., 2013).

9.1.2 ESG Investment: The Need of Change

ESG investment began to come to the fore in 2006 with the launch of the Principles
for Responsible Investment (PRI) by the United Nations. The PRI are framed as a
total of 35 possible actions that institutional investors can take in order to voluntarily
integrate environmental, social and governance issues into investment decisions
(Wen et al., 2022). Authors such as Eccles and Viviers (2011) define responsible
investment as a practice that integrates ESG considerations in order to achieve
optimal returns with the lowest possible risk of loss. Moreover, some authors argue
that ESG factors can affect investment performance in terms of the return generated
from the portfolio (Caplan et al., 2013). This issue has sparked academic interest
in this relationship (Dai, 2021). Some authors warn that companies focused on
operating with ESG factors tend to generate higher return and lower risk with respect
to those that do not consider it (Dimson et al., 2015; Friede et al., 2015). This link,
as well as the market’s increased awareness of the ESG factors, has led companies
to start reporting this type of non-financial information in order to receive a positive
feedback from investors and shareholders (Drempetic et al., 2020). According to
this increased interest in ESG factors, the authors tend to position themselves on
the positive or negative aspects of carrying out a business operation based on these
principles.

The prevailing notion is that socially responsible investment does not generate
significantly high returns according to the risk incurred by this type of investment
(Renneboog et al., 2008). Authors such as Caplan et al. (2013) or Branch et al.
(2019) warn that ESG investment can lead to reduced portfolio returns since one of
the strategies is to exclude certain investment options for not having specific ESG
levels according to certain standards. According to Halbritter and Dorfleitner (2015)
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the returns of investment portfolios with high ESG levels do not differ significantly
from those portfolios with low ESG levels. For a study of mutual funds and stock
indexes, Junkus and Berry (2015) warn that there is no significant difference in
terms of the returns generated with respect to more traditional financial assets.

In contrast to this reject stance, it is noticed that money flows are starting
to redirect towards sustainable investments. According to a recently report by
Morningstar (2022), sustainable funds received $70 billion in 2021, followed
subsequently by $87 billion dollars in the first quarter of 2022 and another $33
billion in the second quarter. This suggests that there may also be a link to improve
investment performance by taking ESG factors into account. Moreover, from an
academic point of view, there is a significant increase in studies that note a positive
relationship between ESG factors and corporate financial behavior (Eccles et al.,
2017; Giese et al., 2019). For example, Whelan et al. (2021) find that 58% of studies
show a positive relationship between ESG and corporate financial performance for
a sample of 1000 studies between the years 2015-2020. Others such as De and
Clayman (2015) warn that the integration of ESG criteria in portfolios tends to
increase value and reduce volatility in post-crisis periods. These results indicate that
sustainable policies give a positive signal to the market that increase the valuation
of companies (Zhang et al., 2020).

Due to the need for sustainable development on the part of companies, an
enormous amount of legislation has been developed in recent years that is improving
the quality and standardization of non-financial information (Goldstein et al., 2022).
However, due to such a large amount of regulation, standards and ratings, a
certain ambiguity is being perceived when evaluating and analyzing the responsible
practices of companies (Cornell, 2021). Authors such as Fish et al. (2019) document
that in 2018 more than 600 ESG ratings were generated, which makes it especially
difficult to differentiate companies with good practices from those that do not.
Society needs concrete measures and a very well-structured model in order to be
able to carry out an evaluation of the ESG activities and make the appropriate
decisions according to ESG criteria (Park & Jang, 2021).

Within the framework of this new trend in financial markets, this chapter aims
to reflect the most relevant theoretical aspects of this trend. On the other hand,
through portfolio analysis and Monte Carlo simulation, we intend to test the level
of acceptance of renewable energy companies vs. fossil fuels companies in terms of
the portfolio’s risk-return trade-off.

The chapter is structured as follows: Section 9.2 introduces a summary of the
main standards and legal frameworks that regulate ESG investment and Climate
Finance. Section 9.3 covers a comprehensive explanation of Climate Finance and
its most relevant implications. The chapter ends with Sect. 9.4 where a comparison
of renewable energy companies vs. fossil fuels companies is empirically analyzed.
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9.2 Reporting Standards and Framework. Where Are we
and What Remains to Be Done?

9.2.1 A Brief Look at the Regulation in Europe

In accordance with the need to regulate business activities in order to mitigate the
environmental and social impact of certain practices, the regulation of countries has
begun to work hard to try to establish an efficient model for the evaluation and mea-
surement of activities. In order to focus the regulatory review, it has been considered
pertinent to present the most recent regulations in the European Union. As shown
in Table 9.1, regulatory activity in this area has been particularly active in the last
3 years. The general framework that seeks to reconcile the objectives of economic
and sustainable development is known as Europe’s Green Deal. A roadmap whose
main objective is to make Europe an emission-neutral continent by 2050. Following
this regulation, the EU Taxonomy was published. It is considered the first system
for classifying European activities according to environmental and climate criteria.
In this way, it is possible to classify and analyze the different business activities
to improve the selection of socially and environmentally responsible investments.
Other sets of measures, such as the Renewed Sustainable Finance Strategy or the
Europe’s Fit for 55, seek to respond to the urgent need for financial support for
an optimal transition to an increasingly sustainable economy. The EU Sustainable
Roadmap 2022-2024 was also born with this objective in mind. This roadmap aims,
among other things, to alleviate greenwashing, promote transparency and improve
the monitoring and analysis of ESG markets and their risks. Some regulations,
such as the REPowerEU program, were implemented due to force majeure such
as the war between Russia and Ukraine. This action plan aims to reduce energy
dependence on Russia and promote the production and consumption of renewable
energies in the European Union.

9.2.2 Several Standards and Frameworks: Is It Being Done
Right?

Regarding standards and frameworks related to sustainable finance and ESG
investment, Table 9.2 presents a selection of them. It can be seen that most of
them have jurisdiction at the European or global level, some being mandatory
and others voluntary. As a general rule, they focus on corporate sustainability and
sustainable finance. These kinds of standards focus on company reporting, because
by regulating these issues, the information extracted from the reports can generate
a more objective analysis for investment or financing decisions. Some, such as
the Corporate Sustainability Due Diligence Directive, go further by regulating not
only the company’s environmental and social reporting, but also its suppliers. Other
frameworks such as the Task Force on Climate-Related Financial Disclosures have
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Table 9.1 Sustainable and ESG investing regulation in Europe. Note: Own elaboration

Regulation | Date

Europe’s 11

green Deal December,
2019

EU 22 June,

taxonomy 2020

Renewed July 6, 2021

sustainable

finance

strategy

Europe’ fit | July 14, 2021

for 55

EU February 10,

Sustainable | 2022

Roadmap

2022-2024

REPowerEU | May 18,
2022

What is it?
Roadmap

Classification
system

Set of
European
measures

Legislative
package

Practical tool

Action plan

Main objective

Improve the well-being
and health of citizens
and future generations;
Europe becoming a
climate-neutral
continent by 2050
Defines criteria for
economic activities that
are aligned with a net
zero trajectory by 2050
and the broader
environmental goals
other than climate

Support the financing of
the transition to a
sustainable economy

Reducing net GHG
emissions by at least
55% by 2030

Ensure that European
securities and markets
authority (ESMA) is
able to take action to
fulfil its mandate in the
wide array of
sustainable finance
tasks

Reduce dependence on
Russian fossil fuels and
fast forward the green
transition

Key pillars

Climate action; clean
energy; sustainable
industry; eliminating
pollution

Common definition of
economic activities that
can be considered
environmentally
sustainable; protecting
investors from
greenwashing; helping
companies become
more climate-friendly;
mitigating market
fragmentation
Transition finance;
inclusiveness;
resilience; contribution
of the financial system
and global ambition
Social climate fund;
innovation and
modernization fund;
renewable energy
directive and energy
efficiency directive;
CO; emissions
standards

Tackling greenwashing
and promoting
transparency; building
NCAs and ESMAs
capacities; monitoring,
assessing and analyzing
ESG markets and risks

Accelerating the switch
to electrification and
renewable hydrogen;
enhancing our
low-carbon
manufacturing
capabilities;
diversifying gas
supplies; investing in
the necessary
infrastructure; more
rooftop solar panels,
heat pumps and energy
savings



167

9 Sustainable Finance and ESG Investing: A Theoretical-Practical Approach. . .

uonengal
K103EpUBI

SIomIweLy
Areyunjop

YIomawey
Arejunjop

uornengar
K101BpUBIA

uornengar
KI0jBpUBIA

uonengal
KI03EpUBI

uornengar
K101BpUBI

Arejun[op / AI0yepueA

£20T
Arenuef Jo se 9010 Uf

S10T
19quad9(J Ul pleog

Aiqers [eroueury
) Aq paroxddy

$207 Arenue( jo

QJep QATIORJJO UB M
J1o1dwod Afrenteq
gcoc ut

paredronue o[n1 [euy
ynm 23e)s [esodoig

€¢0C Jo aunf ut
juowrerpreqd ueadornyg

) Aq paroiddy

[44\4
Arenuef Jo se 9010 Uf

£20¢
AIenue[ Jo se 9210j U]

smels

sonssI A)i[Iqeure)sns Iayjo pue

93ueyo 9ewIo woly Sursure seniunioddo pue sysu [eroueuy
SSISSE 01 SI0ISIAUI JOJ pUB JUSWUOIIAUS JY) pue o[doad uo
saruedwod Jo 1oedwir oY) SSIsse 0} padu £3y) UOIIRULIOJUT Y}
0) SS90 9ABY SIOP[OYYE]S IOY)0 PUE SIOISIAUI Jey) dINSuyg
sjoyIeW [QO[S 0) UOT)EULIOUT JudIedsuel) pue

JuR)SISU0d ap1aoid 03 st [eoS oy} se ‘S1oFeurwW puE SIOUMO
J9SSE 0] SI0JSIAUI pue saruedwod WOy ‘SI0J0 [RIOUBUY

[[® & pawIe o1 IS, "SQINSO[ISIP [BIOUBUY POIB[oI-9)eUI[d
AIejunjoA I0J SUOTIEPUAUIWIOIAI JO 19s & do[orag

syuawaInbar ogroads-uonorpsun(
(I POUIqUIOD PUB POJEPUBW 9q UED Jey) SpIepue)s
QInso[osIp AJ[Iqeure)sns Jo aur[aseq dAIsuayaIdwo)

[000301d HHO pue (DL Jo uoneiSauy

s1orpddns 11y jo jey) pue suonjerado umo 1oy jo syoedwr
[B100S pUB [BIUAWUOIIAUL U0 110dar 03 soruedwod Jurrnbay]

UOISIOIP JUSUIISIAUL UL YSLI
paje[aI AI[IqeureIsns Jo saInso[osIp [9A9] Jonpoid pue Anug

Yromouresy Sunroder SYSH 2y} ySnory pajrodar aq 0)
UOT)EWLIOJUT 9} QUIULIAIAP SJUAWSSISSe AJI[eLIojew a[qnog

suorjoun, 29 sjuauodwod Aoy

Ainqe
-urejsns
arerodio)

Qoueruy
J[qeureIsng

Aiiqe
-ureisns
drerodio)
QINSO[OSIP
Jsu
SIS O]

sureyd
A1ddns
d[qeureIsng

Joueuy
J[qeureIsng

Aiiqe
-ureisns
drerodio)

SN0,

uorun)
uegodoinyg

uonorpsunf
ou
“JIomourey
douepinn
uonorpsunf
ou
“S[Iomaurery
QouepImnn

sqjels
panun

uorun)
ueadoing

uorun)
ueodoimnyg

uorun)
ueadoing

uonoIpsLng

QAT)ORIIP
Sunodar Ay
-[IqeureIsns
Jrerodio)
SQINSO[ISIP
[eroueuy
parefar
-9yewIId uo
9010] ysel,
pleoq
sprepuels A1
-[Iqeure)sns
[euonEUIOIU]

SQINSO[OSIP
QeI DHS
SAT)ORIIP
Q0uaIIIp
anp Ajn
-[IqeureIsns
areodio)
uorne[ngax
QINSO[OSIP
Qoueuy
J[qeureIsng
QAT)ORIIP
Sunaodar Ay
-[IqeureIsns
arezodio)

JIomauwrer

UONBIOQR[d UMQ) :2JON "SyTomauuely SunseAur HSH pue d[qeuresns 7'¢ dqeL



168 A. Garcia-Amate and A. Haro de Rosario

a global jurisdiction and their main objective is to generate consistent and clear
information so that financial stakeholders have sufficient tools to evaluate a possible
ESG investment.

These frameworks help companies’ transparency and reporting objectives, but
as Fish et al. (2019) point out, there is a current problem with the plethora of
frameworks, standards and regulations that companies can or should adhere to for
reporting their non-financial information. A standardized and global approach will
be necessary so that investors and stakeholders can make their decisions according
to reliable and standardized criteria.

9.3 The “E” in ESG Investing. The Climate Finance as
a Global Priority

9.3.1 Mitigating Climate Change. An Urgent Issue

Due to the severe negative consequences that economic development has had on
the environment, an immediate energy transition to alternative energy sources
is required (Setyowati, 2020). Recent evidence warns of a catastrophic future if
immediate and radical measures are not taken to eliminate the effects of conven-
tional energies on the environmental well-being (IPCC, 2018). These measures
require a huge innovation in the production and consumption matrix that must
be accompanied by financial support (Calvet et al., 2022). The United Nations
Framework Convention on Climate Change (UNFCCC) refers to this support as
climate finance, which aims to redirect funding and investment towards activities
that mitigate and adapt to climate change (UNFCCC, 2019). It even has among its
objectives to redirect funds to traditional industry in order to improve the capture
and elimination of emissions (Hong et al., 2020). Climate finance has been a topic
of growing popularity in recent years, especially after the Paris Climate Accord
(Bodansky, 2016). However, numerous studies warn that much work remains to be
done in the framework of climate finance to mitigate much of the damage caused
by certain industries (UNCTAD, 2014; IPCC, 2018; Buchner et al., 2019). This
damage, and the associated natural disasters, can also have tremendous financial
impacts on the stability of countries and companies (ESRB, 2016).

The importance of climate finance is mainly due to the need for investment in
renewable energy and the technology associated with its development and viability,
thus enabling a shift to a less energy-intensive economy (Kouwenberg & Zheng,
2023). For this reason, climate finance should be the cornerstone of monetary and
financial policy. In this way, a greater amount of funds can be redirected towards
low-carbon investments, thus reducing their risk level (Aglietta et al., 2015). It is
estimated that around US$200 billion will be needed in 2030 to return global GHG
emissions to current levels (Gutiérrez & Gutiérrez, 2019). Issues such as the lack of
incentives, low returns on investment or the risks associated with new low-carbon
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technologies may hinder the achievement of ambitious targets by governments and
institutions (Chawla & Ghosh, 2019).

9.3.2 Finance Tools. What Can Finance Do?

It is estimated that around US$8 trillion of investment will be needed between
2015 and 2030 to address the need for infrastructure, energy efficiency and primary
energy to reach the proposed emissions-neutral targets by 2030 (Meltzer, 2022).
Finance is the indispensable tool to be able to come up with such an amount of
financing and investment for the energy transition. For example, the World Bank
Group has invested US$31.7 billion in 2021 to help countries combat climate change
(Schalatek & Bird, 2022). Tools such as the Green Climate Fund (GCF) are helping
to redirect funds to developing and vulnerable countries to enable them to undertake
a just and cost-effective energy transition (Samuwai & Hills, 2018). The GCF
was established in 2010 by the United Nations Framework Convention on Climate
Change (UNFCC) at the Conference of the Parties (COP) in order to contribute
to greater equity in climate change mitigation and adaptation capacity globally
(Bowman & Minas, 2018). Not only public initiatives should be accounted for, but
private climate finance also plays a crucial role in the goal of reducing emissions,
reducing the vulnerability of developing countries, as well as in building a more
resilient system to the damages produced by climate change. Private institutions and
companies have the ability to decide on funds for low-carbon projects that contribute
to an efficient, viable and just energy transition (Bowman, 2010).

Financial markets play a key role in mitigating and eliminating climate risks.
They have the ability to facilitate relevant monetary flows to green projects, as
well as reduce financing and investment to other types of traditional industries
that may contribute to negative climate impacts (Giglio et al., 2021). Not only
is their role critical for the planet, but also for the market itself. According to
Dietz et al. (2016), around 17% of financial assets are exposed to certain climate
risks. To mitigate this impact, platforms such as the “Global Investor Statement
on Climate Change” (IIGCC, 2011) have been launched in order to attract more
investment and financing towards clean energy sectors. This initiative was signed
by 285 institutions, representing more than US$20 trillion.

In the next section we will look at a quantitative approach from a portfolio
management perspective to visualize the investment attractiveness of the energy
sector, differentiating between renewable energy and conventional energy.
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9.4 A Quantitative Approach Applied to the Energy
Industry. Evidences from the Portfolio Management

9.4.1 Relevance & Sector Impact

Our economic system has been sustained for several hundred years by energy,
which has played a fundamental role in the development and implementation of
most of sectors (Adedoyin et al., 2020). This livelihood is accompanied by an
enormous negative impact on the environment. According to data obtained from a
report recently published by the International Energy Agency (IEA, 2023a), energy-
related greenhouse gas (GHG) emissions have grown by 1% in 2022, reaching
unprecedented levels of 41.3 Gt CO;-eq. A fig. 89% of which is accounted for by
fossil fuel-related emissions. In addition to this major impact of fossil fuels, the
world’s dependence on this energy source must also be considering. The Energy
Institute (2023) report that the percentage of primary energy demand coming from
fossil fuels was 82% in 2022, a percentage that, according to institutions such as the
Energy Information Administration (2022), will remain stable over time, forecasting
a 70% share of energy demand for fossil fuels by 2050. These data represent a
handicap for achieving the goals to mitigate the environmental impact that this type
of energy has on the planet. Moreover, organizations such as the Intergovernmental
Panel on Climate Change (IPCC, 2023) warn that it is very likely that the goal of
maintaining global temperatures at 1.5 °C will not be achieved even in the most
favorable scenario of minimum GHG emissions. Not only does the current energy
demand pose a problem, but the population will grow, so the demand for energy
will also increase unprecedentedly. According to the United Nations (UN), the
global population is expected to reach 9.7 billion by 2050. To avoid that energy
coming from fossil fuels, huge efforts must be made to change the global energy mix
(United Nations, 2015). Some companies even venture to launch some percentages.
A report recently published by the oil giant Exxon Mobil (Exxon Mobil, 2023),
warns that 15% more energy will be needed to maintain population growth at a
certain standard of living. To avoid further damage to the planet, major changes are
needed. According to the same report, it is estimated that by 2050, solar and wind
energy will account for up to 11% of energy production, compared to 2% today.
This change in the energy mix from fossil fuels to renewable energy is known
as Renewable Energy Transition (RET). A transition that is indispensable if the
planet is to have a cleaner future in terms of energy consumption and production,
being strictly necessary to make a shift towards less polluting energies such as
wind or solar (Imteyaz et al., 2021; Bhattarai et al., 2022). Empirical studies
such as Koondhar et al. (2021) or Bilgili et al. (2016) have shown that higher
consumption of renewable energy reduces the level of emissions. However, the
rate of action is dangerously low considering the proposed targets to rapidly
mitigate environmental impact. According to a recent survey by the World Energy
Council (WEC, 2023), 64% of global energy leaders warn that the global energy
transition is too slow to achieve the UNFCCC Paris Agreement commitments and
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UN Sustainable Development Goals. One of the reasons for this slow pace may
be due to the high cost of capital and the need for investment, as this survey also
warns. This need for investment is supported by reports such as the International
Renewable Energy Agency (IRENA, 2022), recognizing that efforts in installed
renewable capacity must triple by 2050 to achieve the goal of maintaining the 1.5 °C
scenario. Other institutions such as the International Energy Agency (IEA, 2023b)
also warn of this need, indicating that the flow of investment towards renewable
energies must be considerably increased for a safe and reliable energy transition.
Thus, the global financial system has become the biggest challenge at this time to
achieve the energy sustainability goals (WEC, 2023).

Climate finance is the tool that the financial system uses to reallocate public and
private investment flows to mitigate the risks associated with climate change. It is
an area of study that has grown considerably in terms of the attention provided
by the academic community, politicians and practitioners (Hong et al., 2020).
Climate finance must become a cornerstone of the financial system, so it cannot
be disconnected from the reforms or changes that concern it (Aglietta et al., 2015).
On the other hand, politicians must also design policies to attract more capital to
cleaner energy sources to mitigate negative environmental impacts (CFLI, 2021).
One such policy is disinvestment in carbon-intensive industries, as empirically
demonstrated by Fang et al. (2018) indicating that these types of industries present
more risk relative to less carbon-intensive industries. In the energy investment area,
the International Energy Agency (IEA, 2023b) forecasts that $2.8 trillion will be
invested in this sector in 2023, of which $1.7 trillion will go to clean energy.
To reach these investment levels, sustainable investment initiatives such as The
Climate Finance Leadership Initiative and the Principles for Responsible Banking
have the potential to influence this transition, reaching the investment levels needed
to mitigate climate change (Hong et al., 2020).

Given the relevance of climate finance in the energy transition, this study aims to
empirically analyze the risk-return pair for a global set of energy companies framed
in fossil fuels (FF) and renewable energy (RE). Through portfolio management,
an optimization and simulation analysis is carried out to verify the portfolio’s
performance according to the weights of each company in the portfolios. The
results show that FF companies have a greater presence than RE companies in
the portfolios optimized by standard deviation and by the Modified Sharpe Ratio
(MSR), indicating that, a priori, the financial markets are not in favor of renewable
energies in terms of risk-return. These results have worrying practical implications
as it highlights the lack of predisposition of the financial markets towards the energy
transition in terms of investment.
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9.4.2 Data & Methodology
9.4.2.1 Data

Using the Refinitiv by Thomson Reuters database (Refinitiv, 2022), we extracted
daily closing prices of the 122 companies studied for the period from 01/01/2022
to 08/16/2023. Considering the market capitalization, the 20 most capitalized com-
panies were selected by sector (FF and RE) and by region (Europe, North America,
Asia Pacific and Global), thus constitute the following investment portfolios for
further analysis (for more information, please refer to Appendix A):

— Europe portfolio: 20 FF companies and 20 RE companies.

— North America portfolio: 20 FF companies and 19 RE companies (due to data
availability 20 companies could not be selected).

— Asia Pacific portfolio: 20 FF companies and 20 RE companies.

— Global portfolio: 20 FF companies and 20 RE companies.

In order to analyze the sustainable environmental performance of the companies, the
Environmental Score for fiscal year 2022 has been extracted. This variable measures
a company’s impact on living and non-living natural systems, including the air, land
and water, as well as complete ecosystems. It reflects how well a company uses best
management practices to avoid environmental risks and capitalize on environmental
opportunities in order to generate long term shareholder value (Refinitiv, 2022). The
values range from 0-100, with a score of 50 being the value used in this analysis
to distinguish those with good environmental performance (>50) from those with a
negative impact on the environment (<50).

9.4.2.2 Methodology

Portfolio Optimization Mao (1970) indicated that one of the challenges in
portfolio management was the optimization of portfolios by minimizing risk
and maximizing return, an goal that was considered key for investors and fund
managers. Later, Sharpe and Stone (1971) laid the foundations of the Capital Asset
Pricing Model (CAPM), allowing the measurement of an asset’s return per unit
of risk, which in turn generated a breakthrough in portfolio management and its
optimization. In this study, the Sharpe Ratio is used as an goal to optimize the four
portfolios analyzed, thus establishing the optimal portfolio. This optimal portfolio
will be a combination of portfolios along the efficiency frontier of the portfolio
combinations. For that purpose, a Modified Sharpe Ratio (MSR) is defined because
the risk-free return is not taken into account (Jiang et al., 2015; Olmezsoy, 2015):

R,
MSR =L ©.1)

Op
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where, R_,, is the portfolio expected return and o, is its Standard Deviation (SD).
The MSR measures the excess return per total unit of risk. We use the MSR as the
maximization function, resulting in Eq. (9.2):

Rp
Omax = —— (92)
Op
Two constraints to the optimization function have also been used:
n
LY xi=1, fori=1,...n. (9.3)
1
2x; >0, fori=1,...n. 9.4)

The first constraint indicates that the sum of the weights must not exceed 1 (100%).
The second constraint restricts the chance of short-selling in portfolio trading. The
portfolio return has been measured as the sum of all the weights multiplied by the
alphas of each stock in the portfolio:

N
a, = Zi:lx,-a,- 9.5)

Equation (9.4) calculates the SD of the portfolio. This function calculates the
matrix resulting from multiplying two matrices (variance/covariance matrix and the
weights of each asset in the portfolio):

1

op = (u)Z:wT>i (9.6)

where, w is the variance-covariance matrix and the weights of each asset and wTits
transpose matrix.

The SD is also used in this study to minimize risk and extract the optimal
portfolio based on this variable:

Omin = (w > wT)% 9.7)

Therefore, substituting in the MSR of Eq. (9.1), the calculation to optimize the
portfolios is presented:

_ X X
(¥ wl)?

Monte Carlo Simulation The Modern Portfolio Theory (MPT) is based on the
assumption that the investor is risk-averse. Two portfolios with the same expected

0 (9.8)
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return, the one with the lower risk will be chosen. A maxim on which the statistical
technique known as Monte Carlo Simulation is based. A technique that makes it
possible to generate a large random sample to be able to forecast the portfolio
performance (Choueifaty & Coignard, 2008). The technique allows random weights
to be given to the assets by adding all the weights 1 (100%). Both the expected return
and the SD are calculated randomly for X times. This number of times depends on
the degree of confidence the investor has to accept. As the number of repetitions
increases, the more reliable the forecast will be. In this study, 100,000 repetitions
have been considered. Each of these repetitions generates a particular risk-return
pair, forming what is known as the Efficient Portfolio Frontier. The Monte Carlo
simulation makes it possible to plot all the portfolios generated as a function of
expected return and risk, which translates into being able to verify the optimal
portfolio where risk is minimum and return is maximum (Chekhlov et al., 2005).

As already mentioned in the Data section, this study uses daily returns. However,
in practice, companies and fund managers use annualized returns and SD (Mukher-
jee etal., 2022):

Ry, = Rq %252 | 0y = 04 %252 9.9)

where, Ry is the annualized return, Ry is the daily return, o is the annualized SD y
o 4 is the daily SD. We take 252 as the number of active trading days a given year.

Both the portfolio optimization study and the Monte Carlo simulation were
performed by Microsoft Excel Solver tool (Grover & Lavin, 2007).

9.4.3 Results
9.4.3.1 General Results. Portfolio Optimization

The results will be reported first considering the expected return, SD and the MSR
for the set of the four analyzed portfolios and depending on whether the weights of
the stocks are equal or optimized (minimize SD or to increase the MSR).

For the equally weighted portfolios (Table 9.3) it is observed that the North
America portfolio reports a higher MSR than the other portfolios (0.0225), although
it is true that the expected return (0.0554%) is accompanied by a significantly higher
risk than the other portfolios (SD = 2.2025%). The Global portfolio and the Europe
portfolio are the worst performers, even presenting a negative MSR (—0.3716;
—0.0179, respectively).

Table 9.4 reports the results once the optimization of portfolio weights is carried
out with the minimizing SD goal. In this case, the Global portfolio reports a MSR
slightly higher than the rest of the portfolios (0.0487). It note that the North America
portfolio has a higher MSR (0.0398) than the Europe and Asia Pacific portfolios, but
the SD is the highest of the four portfolios (1.0474%), which indicates that the North
America portfolio is the riskiest.
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Table 9.3 Equally weighted portfolios. Note: Data is reported on a daily basis

Europe North America Asia Pacific Global
Expected return —0.0214% 0.0554% 0.0076% —0.0042%
Standard deviation 1.1958% 2.2025% 1.1133% 1.1429%
Sharpe ratio —0.0179 0.0225 0.0068 —0.3716

Table 9.4 Optimization of portfolios by minimum SD. Note: Data is reported on a daily basis

Europe North America Asia Pacific Global
Expected return 0.0117% 0.0417% 0.0139% 0.0324%
Standard deviation 0.8804% 1.0474% 0.6124% 0.6653%
Sharpe ratio 0.0133 0.0398 0.0227 0.0487

Table 9.5 Optimization of portfolios by maximize MSR. Note: Data is reported on a daily basis

Europe North America Asia Pacific Global
Expected return 0.1064% 0.2189% 0.2388% 0.1374%
Standard deviation 1.1866% 1.8982% 1.1974% 1.0593%
Sharpe ratio 0.0897 0.1153 0.1994 0.1297

Table 9.6 Expected annual returns by portfolio and optimal weights

Europe North America Asia Pacific Global
Equally weighted —5.25% 14.99% 1.94% —1.06%
Min variance weights 3.00% 11.09% 3.57% 8.51%
Max Sharpe ratio weights 30.74% 73.51% 82.39% 41.34%

The results once the optimization of portfolio weights has been carried out with
the maximizing the MSR goal are reported below (Table 9.5). This calculations
reports different results from the rest. It is observed that the Asia Pacific portfolio
reports a MSR slightly higher than the rest (0.1194), which makes it the most
optimal portfolio for the purpose of maximizing return per unit of risk. In second
place is the Global portfolio, with the lowest SD (1.0593%), but with a low daily
expected return (0.1374%).

Finally, Table 9.6 presents the annualized expected returns by portfolio and
target optimization. It can be seen that the most profitable portfolio for both
balanced weights and minimum risk optimization is the North America portfolio
(14.99%; 11.09%, respectively). The Asia Pacific portfolio is the most profitable
when optimizing the portfolios by maximizing the MSR (82.39%).

9.4.3.2 Detailed Results. Portfolio Optimization by MSR Maximization

In this section we will focus on the results extracted once the portfolio optimization
to maximize the return per unit of risk (MSR) has been performed. For each
portfolio, we will present the company’s weights in the portfolio, the geographic
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Table 9.7 Distribution of portfolio weights by company

Company name | Ticker | Weights | Market Cap Environmental Score | Sector

PNE AG PNE3 | 25.40% 1,057,896,024 | 32.71 (C-) Renewable energy
Tenaris SA TS 19.46% | 19,772,373,168 | 79.41 (A-) Fossil fuels

Galp Energia GALP | 15.17% 9,909,790,280 | 74.51 (B+) Fossil fuels

SGPS SA

Repsol SA REP | 11.01% | 19,117,274,016 | 87.69 (A) Fossil fuels

Shell PLC SHEL | 10.01% | 200,057,163,149 | 92.60 (A+) Fossil fuels
Tatneft’ PAO TATN | 8.12% | 13,520,980,616 | 45.40 (C+) Fossil fuels
Centrotherm CTNK| 6.45% 133,470,133 | 26.10 (C-) Renewable energy
international

AG

Gazprom SIBN | 2.65% | 31,050,960,791 | 60.35 (B) Fossil fuels

Neft” PAO

Eni SpA ENI 1.73% | 51,278,298,585 | 71.08 (B+) Fossil fuels

distribution (according to the company’s fiscal headquarters) and the distribution by
activity within each sector.

Europe Portfolio The distribution of weights by company for the Europe portfolio
is shown in Table 9.7. It can be seen that there is a considerable majority of
companies belonging to the FF sector (68.15%), compared to those in the RE sector
(31.85%). However, it is worth noting that the company with the highest percentage
belongs to the RE sector (PNE AG). It should also be noted that oil giants such
as British Petroleum (BP) or Total Energy are not present in the portfolio after
the optimization analysis. Others such as Shell PLC (10.01%) or the Italian ENI
SpA (1.73%) do not represent a considerable percentage of the portfolio. As for the
Environmental Score, we observe that most of the companies are above 50 points,
which denotes a relatively optimal environmental performance for the portfolio as a
whole, with an average of 63.32 points.

Figure 9.1 shows the distribution of the portfolio by country. The most repre-
sented country is Germany, thanks to PNE AG’s 25.40% share of the portfolio.
Other countries such as Portugal (15.17%), Spain (11.01%), Russia (10.77%) and
the United Kingdom (10.01%) also account for a large share of the portfolio.

As for the distribution of the portfolio by activity, Fig. 9.2 shows that Integrated
O&G companies are the most represented (37.69%), followed by companies
dedicated to RE equipment and services (31.85%). The rest of the portfolio is
composed of Oil related Services and Equipment and O&G Refining and Marketing.

North America Portfolio Unlike the Europe portfolio, the North America port-
folio is more concentrated in a smaller number of companies (Table 9.8). In fact,
53.99% of the portfolio is held by Marathon Petroleum Corp. a U.S. oil company
engaged in O&G Refining and Marketing. RE companies account for 28.86% of
the portfolio. It is important to note that oil giants such as Exxon Mobil, Chevron
Corp and Conocophillips are not represented in the optimal portfolio. As for the
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Fig. 9.1 Distribution of portfolio weights by country
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Fig. 9.2 Distribution of portfolio weights by activity

Environmental Score, the North America portfolio has an average score of 51.14
points, slightly lower than the Europe portfolio.

According to geographic distribution (Fig. 9.3), the United States clearly
predominates (93.96%), as the only Canadian representation is in Alimentation
Couche-Tard Inc. with 6.04% of the portfolio.

As for the distribution by activity (Fig. 9.4), 60.03% of the portfolio is held by
companies dedicated to O&G Refining and Marketing (53.99% is due to Marathon
Petroleum Corp). The rest is held by companies dedicated to RE Equipment and
Services (28.86%) and O&G Exploration and Production (11.11%).

Asia Pacific Portfolio For the Asia Pacific portfolio (Table 9.9) we again find a
portfolio that is not very concentrated in terms of the number of companies, but
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Table 9.8 Distribution of portfolio weights by company

Company name | Ticker Weights | Market Cap Environmental Score | Sector

Marathon MPC.N 53.99% | 56,537,948,387 | 73.03 (B+) Fossil fuels

petroleum

Corp

First solar Inc | FSLR.OQ |24.10% | 20,499,876,195 | 68.67 (B+) Renewable
energy

Occidental Oxy.N 11.11% | 55,336,852,094 | 62.32 (B) Fossil fuels

petroleum

Corp

Alimentation | ATD.To 6.04% | 49,652,482,998 | 65.38 (B) Fossil fuels

Couche-Tard

Inc

Broadwind BWEN.OQ| 4.75% 73,502,209 | 18.00 (D+) Renewable

Inc energy

Fuelcell FCEL.OQ | 0.01% 691,493,069 | 19.42 (D+) Renewable

energy Inc energy

Fig. 9.3 Distribution of portfolio weights by country

with a considerable predominance of FF companies (88.69%) over RE companies
(11.31%). In fact, it is the portfolio with the highest representation of fossil fuels
in the analysis carried out. The Indonesian coal giant Bayan Resources Tbk PT
(27.93%) and CNOOC Ltd. (19.46%) stand out as the most represented companies
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Fig. 9.4 Distribution of portfolio weights by activity

in the portfolio. In terms of Environmental Score, the portfolio has an average score
of 60.53.

Figure 9.5 shows the geographic distribution of the portfolio. While it is true
that most of the portfolio is concentrated in China (37.73%), other countries such as
Indonesia (27.93%), India (14.74%) and Japan (9.28%) also account for a significant
part of the portfolio.

Regarding the distribution by activity in the Asia Pacific portfolio (Fig. 9.6), we
can observe the appearance of the coal activity, becoming a relevant part of the
portfolio with 36.10%. It is important to highlight the low participation of the RE
sector in this portfolio, with only 11.31% out of total.

Global Portfolio Table 9.10 reports the weights distributed by company for the
Global portfolio. Once again there is a clear predominance of FF (82.94%) over RE
(17.06%), with almost half of the portfolio’s weight (45.86%) concentrated on two
oil giants, CNOOC Ltd. and Exxon Mobil Corp. On the other hand, the portfolio
has the highest Environmental Score of the four portfolios analyzed (72.66).

With regard to the global geographic distribution (Fig. 9.7), there is a clear
predominance of the two world superpowers, such as China (51.85%) and the United
States (35.52%). Other countries such as Saudi Arabia (8.91%) or India (3.68%) are
also represented in the global portfolio.

As for the distribution by activity, it is certainly, together with the Asia Pacific
portfolio, the most distributed (Fig. 9.8). The most representative activities are O&G
Exploration and Production and O&G Refining and Marketing, both accounting
for 61.48% of the total portfolio. The companies belonging to RE Equipment &
Services represent only 17.06% of the total.
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Table 9.9 Distribution of portfolio weights by company

Company name| Ticker

Weights| Market Cap

Garcia-Amate and A. Haro de Rosario

Environmental Score| Sector

Bayan BYAN.K | 27.93% | 38,582,764,672 | 55.28 (B-) Fossil fuels
resources

Tbk PT

CNOOC Itd 600938.SS | 19.46% | 79,408,765,231 | 85.96 (A) Fossil fuels
Inpex Corp 1605.T 9.28% | 18,856,272,976 | 80.76 (A-) Fossil fuels
PTT PTTEP.BK 9.21% | 18,019,871,513 | 61.89 (B) Fossil fuels
exploration

and

production

PCL

Coal Indialtd | COAL.NS | 8.17% | 17,259,816,332 | 33.74 (C) Fossil fuels
PetroChina 601857.SS| 7.42% | 185,350,154,315 | 67.03 (B+) Fossil fuels
co ltd

Suzlon SUZL.NS | 6.57% | 3,303,600,921  46.85 (C+) Renewable
energy Itd energy
China 600028.SS | 6.10% | 92,940,726,283 | 83.90 (A) Fossil fuels
petroleum &

chemical

Corp

Shanghai 600732.SS| 3.23% | 5,723,503,031 | 70.69 (B+) Renewable
Aiko solar energy
energy co Itd

Daqo new DQ.N 1.51% 2,760,624,675 | 34.01 (C) Renewable
energy Corp energy
Woodside WDS.AX | 0.63% | 46,922,499,714 | 57.47 (B-) Fossil fuels
energy group

Itd

Santos Itd STO.AX 0.48% | 16,433,488,453 | 48.80 (C+) Fossil fuels

9.4.3.3 Monte Carlo Simulation

Once the optimal portfolios have been analyzed by risk minimization and maximiza-
tion of the return per unit of risk, four portfolios with random weights are made to
generate a total of 100,000 times. From this, the descriptive statistics presented in
Table 9.11 were extracted. It can be observed that the North America portfolio is the
one that reports a higher average expected return (14.86%). Being the risk similar
to the rest of the portfolios, the North America portfolio is postulated as the most
attractive one to invest in the future according to the Monte Carlo simulation carried
out. Other portfolios such as the Europe or Global portfolios do not predict good
results in terms of the risk-return pair, which assumes that a rational investor would
not choose this type of portfolio.

Finally, the efficient frontier is reported for each of the portfolios once the
expected return and SD have been predicted through Monte Carlo simulation with a
total of 100,000 times. As can be seen in Fig. 9.9, the North America portfolio is the
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Fig. 9.5 Distribution of portfolio weights by country
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Fig. 9.6 Distribution of portfolio weights by activity

only one that remains positive in terms of expected return. The Asia Pacific portfolio
also reports good results, with the majority of points in positive expected returns. In
contrast, the Europe portfolio reports a higher number of points on negative returns.
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Table 9.10 Distribution of portfolio weights by company

Company name| Ticker Weights| Market Cap Environmental Score| Sector
CNOOC Itd 600938.SS | 28.64% 79,408,765,231 | 85.96 (A) Fossil fuels
Exxon Mobil | XOM.N 17.22% |  425,699,520,970 | 85.29 (A) Fossil fuels
Corp

First solar FSLR.OQ | 13.51% 20,499,876,195 | 68.67 (B+) Renewable
Inc energy
China 600028.SS | 11.95% 92,940,726,283 | 83.90 (A) Fossil fuels
petroleum &

chemical

Corp

Saudi 2222.SE 8.91% | 2,222,758,418,429 | 49.51 (C+) Fossil fuels
Arabian oil

co

PetroChina 601857.SS| 6.72% 185,350,154,315 | 67.03 (B+) Fossil fuels
co Itd

Schlumberger | SLB.N 5.79% 82,101,916,144 | 87.54 (A) Fossil fuels
NV

Reliance RELLNS 3.68% | 209,374,540,332 | 83.35 (A) Fossil fuels
industries Itd

Shanghai 600732.SS| 3.55% 5,723,503,031 | 70.69 (B+) Renewable
Aiko solar energy
energy co Itd

Petroleo PETR4.SA| 0.04% 86,975,524,798 | 66.41 (B) Fossil fuels
Brasileiro SA

Petrobras

Equinor ASA | EQNR.OL | 0.01% 91,231,247,968 | 74.74 (B+) Fossil fuels

W

Fig. 9.7 Distribution of portfolio weights by country
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Table 9.11 Descriptive statistics of the annualized expected return. Monte Carlo simulation

Europe North America Asia Pacific Global
Mean —5.15% 14.86% 2.04% —1.00%
Std dev 2.55% 3.07% 3.07% 3.07%
Min —16.60% —1.00% —9.13% —14.04%
Max 5.97% 30.93% 15.73% 13.42%
Per 1% —10.72% 7.31% —4.68% —0.08%
Per 5% —9.13% 9.49% —2.98% —0.05%
Per 10% —8.21% 10.60% —2.00% —0.05%

The Global portfolio has a neutral performance, with its points slightly above and
below 0% in terms of expected return.

9.4.4 Conclusions. What Is Next?

For hundreds of decades, economic development has been accompanied by unsus-
tainable environmental degradation of our planet. A model where sustainable
economic growth is not taken into account can lead to catastrophic consequences
due to climate change (Cong et al., 2022). These risks caused by climate change
can have a dangerous impact on the global financial system. Thus, the financial
tools available to professionals, politicians and academics should be used to help
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Fig. 9.9 Efficient Frontier. Note: 100.000 times through Monte Carlo Simulation

society avoid being affected by this type of risk and move towards a cleaner future
(Litterman et al., 2020; Giglio et al., 2021).

The aim of the study was to find out how a set of portfolios made up of energy
companies performance through global perspective. Given the results, it is observed
that FF companies continue to predominate over RE companies in terms of return-
risk pair. This means that investors and professionals do not advocate putting money
into companies that contribute to a cleaner future, precisely because they do not
report optimal risk-return performance. For example, the North America portfolio
is the best performer in terms of expected return and associated risk, and at the same
time it is the portfolio with the worst Environmental Score. This indicates that the
financial markets are not really taking this type of information into consideration.
Given this situation, politicians and their initiatives should make every effort to
contribute with public financial support to make companies with a firm goal towards
a cleaner future and more profitable and thus attract more and more private investors.
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This study is not without limitations. The statistical technique employed may
give rise to some subjectivity. An empirical study based on non-parametric tech-
niques such as GARCH or VAR analyses, as well as the use of more advanced
techniques such as wavelet analysis or Random Matrix Theory, could alleviate this
limitation in future studies. The small sample of companies is another limitation.
The use of aggregated stock market indices, Exchange-Traded Funds (ETF) or
hedge funds specialized in ESG investment could be one of the points to be
addressed in order to reduce this limitation. Regulation is also an issue that
is overlooked in this study. Each country or region has implemented different
regulations on Climate Finance, even some (emerging countries) do not have any
regulation at all. Taking this into account, the results may bring new and more
comprehensive conclusions on the adequacy of the applied regulations. Finally, an
event study may bring interesting results about how some relevant shocks such as the
Ukraine war or Covid-19 pandemic have impacted on the higher or lower acceptance
of Climate Finance by financial markets.

Appendix

Appendix A



A. Garcia-Amate and A. Haro de Rosario

186

AuewIon
[e3miog

Auewon
BISSIY
BLISNY
eIsSsSIy

A1
KeMION
puejod
uredg
Smoquexn T

Nrewuaq
pue[ui{
BISSIY
BISSIY
BISSIY
BISSIY
ARy
BISSIY
KemIoN
wop3ury
panun
Jouelq
wop3ury]
pajun
Anuno)

(-9 98
(+9) 15¥L

(+9) 66'99
(+D) 0¥ S¥
(-V) T6'9L
Q) LELE
(+V) L1°96
(@) 168
(-9) 19'9
(V) 69°L8
(-V) I¥'6L

(-V)99°'LL
+DILIL
() $€°09
() T¥'8S
(+4) 6€°€L
Q) LS 1T
(+4) 80°1L
(+9) SSHL
(+9 vLyL

(V) 20°16
(V) 65°06

(+V) 0926
9109 [BIUSWUOIIAUY

10€°0L8°€C0¢C
08C°06L'606'6

6LTECL96L'TT
919'086'0CS ¢l
9 Sy Lo T
YO¥' 9T 9v0°S1
¥66'869°C69°91
PIC8IT'0ET LT
69¢°665°690°81
OI0YLTLIT'61
891'€LETLL6L

IS YOy 0Ce v
C6¢C08' 81V LT
16L°096°0S0°1¢
LOS' Ly 1'80L"CY
999°0LLTL8'EY
VIS1E€C L8008
G86'86C8LLIS
£8E°61C°€LS8S
896'LYCT' 1T’ 16

£v1°086'C89°€01
658°L6V Ty eS]

6v1'€91°LS0°00C
deD jorrey

S[onJ o[qeMaudY
0290 pareIsuy

SOOIAIIS

29 Juowdinbyg A31oug o[qemausy]
D20 pareI3au]

Sunoyrew pue Suluyey H0
0290 pareIsuy

S901AI3S uoneodsuen H30
uononpoid pue uoneio[dxg H0
Sunayrew pue Suruyay H¥O
Sunaoyrew pue IuUYRY DO
juowdinbs pue sao1A10s pajera1 [I0
SIOIAIRS

29 Juowdinbyg A31ouy o[qemousy]
Sunayrew pue Juruyey D0
D20 pareISou]

0290 pareIsaug

D20 pareISAIu]

0290 pareISuy

D20 pareISou]

D0 pareISAu]

D20 pareIsau]

Sunoyrew pue Suuyay DO
D0 pareISou]

D20 pareIdauy
Amanoy

A310U9
J[qemaudy
S[oNJ [1SSO

A310U9
J[qemaudy
S[onJ [1SS0q
S[ony 1SS0
S[oNJ [1SSO]
s[ony 1SS0,
S[oNJ [1SS0]
S[onJ [1SS0q
S[onJ [1SS0]
S[onJ [1SS0]

A319U9
J[qemaudy
S[onJ [1SS0
S[onJ [1SS0]
S[oNJ [1SSO]
s[ony 1SS0
S[oNJ [1SSO]
S[onJ [1SS0
S[oNJ [1SSO]
S[onJ [1SS0q

NERISNE|
s[ony 1SS0,

NERISNE|
10109S

H49A
dTVD

HAINA
NIVL
ANO
SONS

DYS
dgIAV
N3Id
ddd

SL

0D’ SMA
HLSAN
N4IS
dZVD
HOM'1
SLLAN
INA
NSOY¥
ANOH

dd
HLL

TAHS
Y1,

NV d131ous01g
Q13IUTOIOA OIQIOA

VS SdOS eidioug dieo

DV A319U9 suowaIg
OVd JJeweL

DV AINO

0OVd ze3ayomn3mg
vds wreug

VSV d4 o9V

VS UdLIO

VS [osdoy

V'S SHeua[,

S/V SW)SAS pUIM SBISOA
[KO 159N

OVd JJON woidzen
0OVd woxdzen

OVvd [T 3N

OVd J°1eAON

vds g

OVd 3JUsoy AN

VSV Joumbg

01d dd
S se13IoumeI0],

O1d 11°4S
quwreu Auedwo))

orjopa04 ddoany



187

9 Sustainable Finance and ESG Investing: A Theoretical-Practical Approach. . .

wop3ury]
paun
wop3ury
pajun
uopomsg

JoueI]
Srewuag

AuewiIon
wop3uryy
payun
Auewiron
SPURLIOYION

AuewiIon

Auewron
wop3ury

panuf)
AuewiIon

uredg
KemION

Auewron
KemION

(-9 §S°s¢S

a1
+d ey

(+@ oL 91
(+aoLce

(-0) 0192

(-A) 65T

(D) 85°9¢

Q) 157¢€

(+a@ €L'Ll

(+@ 0002

(& STT9
(@ vLo1

(+9) 8¢vL

(D) 0s°8¢€

(-D) 1L7CE
D) 687¢€

STy

06C°1S9°9L
LLTE06'LL

CLI'ES6°66
8V YL 0L

eeOLY ECl

¥0S'STT9C1

00691C01¢

8L6'ELYS8E

£€C6°'LY08EY

89C°96¢°1¢CS

YOV IL1IOLL
€CC6SEVES

G80°8IS'8S8

886°C8C €66

¥20°968°LSO"T
189°9%L°C88"1

S[onJ 9[qeMAUY

s[onj 9[qemaudy

s[onj A[qemaudy

SOJIAIOS

29 Juowrdinby A310ug o[qemauay
S[onJ A[qemauY

SQOIAIOS

2 Juowdibyg AS1oug ojqemoucy

SOJIAIOS
29 Juowrdiby A31oug o[qemausy

SOOIAIOS
2 Juowdibyg AS1oug oqemoucy

SOJIAIOS
29 Juowrdiby A31oug o[qemausy

SOOIAIOS
2 Juowdibyg AS1oug ojqemoucy

SOJIAIOS
29 Juowrdiby A31oug o[qemausy

SOOIAIOS
2 Juowdibyg AS1oug o[qemoucy
S[onj o[qemaudYy

SOOIAIOS

29 Juowrdiby A31oug o[qemauay]

SOOIAIOS
2 Juawdimbyg AS1oug oqemoucy

SOJIAIOS
29 Juowrdiby A310ug o[qemausy]

S[oNJ 9[qEMAUY

A319u9 S[qEMIUY

A319U9 9[qEMAUY
A319u9 9[qEMAUY

A319u9 S[qEMaUY
A319u9 S[qEMAUY

A310U9 9[qEMAUY
A319u9 S[qEMAUY
A310U9 J[qEMAUIY
A319u9 S[qEMAUIY
A310U9 9[qEMAUIY
A319u9 S[qEMAUY

A310U9 [qEMAUIY
A310U9 [qEMIUIY

A319u9 S[qEMAUY
A310U9 9[qEMAUIY

A319u9 S[qEMAUY
A310u9 S[qEMAUY

NISH

CHdD
SVHOId

VOHN
dHO

SINLD

odv

J43dT

DAIS

ot¢d

64V

TIMD
[

OIN'DHID

JHNO4

€HNd
TAN

PI[ Uy

J1d
ua3oipAy 1omod ued[)

dV [euoneuIdUI Jenjorg

VS BOUN

S/V [onjIoaqg
DV [euoneuIayul
WIAYONU)D)

D1d AS10u9 DIV

as

moaobooﬁo 2 1ose] IId1
AN 3uipoy ji1g

DOV A310U0 DS

DV pulm OgVv

J1d
s3urpjoy Jomod sa13)

0y se1dugdor)
V'S so[qeaouay A310UaIn)
VSV Inoyquog

OV dNd
VSV I°PN



A. Garcia-Amate and A. Haro de Rosario

188

S9JBIS AU

SOJBIS paIIu)
S9JBIS paju
S91R1S AU
SAJBIS AU

epeue))
S9JBIS AU
S91BIS AU
SOJBIS AU

epeue))
SQIL)S parun

SOJBIS AU

S91BIS AU
SQIB)S parun

S91BIS PAIUN)

epeue))
epeue)
S9ILIS parun
S9Je)S paruN)
S9ILIS parun
S9BIS parun
SaJelS pAIUN
Anuno)

(@) €029

(+9) L9°89
(V) S0°88
(+9) 9¢'1L
Q) s¥ve
(-V) 80°'LL
(-V) 8t°SL
() 66'6S
(-V) ¥T9L

() 8¢°S9
(V) €198

(-0)0L'CE

(4) T€'79
(+9 €0¢L

(4 16'19

() €£°¢€9
(-V) €28
(-4) 20'1S

(V) +5°L8

(+9D LY'L9
(-V) 68°8L
(V) 6768

9I00S [EIUSUIUOIIAUF

L81°0CT8I1"8I

S61°9L8°66¥'0C
996'STL9TE '8¢
0€CCEY S 8¢
SO vSLBEL O
6v0°169°607" 1
0€8°Lr0°0€6' [V
LOE'61T°6£T9Y
S8Y'CLS €06'9Y

866'C8Y'CSY 6V
S09°€E9L°LEY 0S

SL6°000°06S S

60°C58°9¢€°SS
L8E8Y6'LES IS

8LEITS091°LS

9S1°201°9¢¢°S9
9198 ¥61°0L
€8V ISL'8L8 VL
7r1'916°101°C8
€6L°0€€08T LET
609'9LT'C09°T0¢
0L6'0CS'669'STY
deD 10BN

SOJIAIOS
29 Jjuowdinby A31oug o[qemouay

RERIINEIN
29 Juowdmby A310ug o[qemouay

$901AI9s UONEIIOdsuen) D290
$901AI0s UOTR)IOdSURT) D290
$901AI9s UONEIIOdSURT) D290
D20 pajeI3auL

S901AI0S UOTE)IOdSURT) D290
Sunoyrew pue SUUYY DO
uononpoid pue uoneio[dxg DO

Sunoyrew pue SUUyY H20
Sunoyrew pue JulUyY DO

uononpoid pue uonerodxg DO

uononpoid pue uoneroldxg DO
Sunoyrew pue SulUYY D0

s901AI0S UOTR)IOdSURIT) D290

uononpoid pue uoneroldxg DO
S9O1AISS uoneIodsuel) DO
uononpoid pue uonero[dxg H0
juowdinba pue sad1AI19s paje[al [10
uononpoid pue uonelo[dxg DO
uononpoid pue uoneioldxg D0
Sunoyrew pue UG D20
Aanoy

A310U0
J[qemauy

A310u0
J[qeMmaudy

S[ony 1SS0
S[oNJ [1SS0q
S[ony [1ssoq
S[oNJ [1SS0q
S[ony [1ssoq
S[onj [1ssoq
S[oNJ [1sS0q

s[ony [1Ss0q
s[ony [1Ss04

S[oNJ (1SS0

s[ony [1Ss0q
s[ony [1Ss04

S[oNJ 1SS0

s[ony [1SS0
s[ony [1Ss04
s[ony [1SS04
s[ony [1Ss0q
s[ony [1SS0q
s[ony [1SS0q
s[ony [1SS0q

101098

OO'HANA

00 1S4
NTA
V'ON'T

N1d
oL'Nns
N 9INM
N'OTA
N'SHH

oL'dLv
N'XSd

N'dXd

N'AXO
N'OdIN

N'ddd

OL'OND
OL dNd
N'DOH
N'd1S
NdOD
N'XAD
N'NOX
JoyoLL,

ouJ A310u9 aseydug

ou[ Ie[0S ISIT{

ouJ ueSION Jopury|

ouy A319U9 2I191UAYD)

d1 1ojsueny A31oug

ouf A319U9 J0doUNSg

ouy serueduwiod SWeI[IA\
dio) A31ou0 o1oep
dio) sseH

ouf pIBL-ayono))
uoneuUAWINY

99 sdpyd

02

S90INOSAI [BINJRU JOUOIJ
diop

wnajonad [eIudpIoo
dio) wnojonad uoyyerey
471 stoured

syonpoid osudioyuyg

P $90INOSAI

[eInJeU UBIpRUR))

ouj a3puquyg

JUf $90IN0SaI HOY

AN IoS1oquinyyos
sdijiydooouo)

d1oD uoiasyD

d1o) [1qoN uoxxg

wreu Aueduio)

OI[0J}10J BILIDWY Y)ION



189

9 Sustainable Finance and ESG Investing: A Theoretical-Practical Approach. . .

$9JR)S PAUN)

$9J8)S PAUN)

SoJe1S AU

S91BIS pAuN

S91eIS AU

$J8)S AU

$9J8)S PATUN)

SoJeIS pAIUN)

epeue)

sejelS pajtun

$9J8)S PIAIUN)

SoJe1S pAIuN)

epeue)

SIS pAIUN)

$9J8)S PAUN)

soye)s pajIu()

S91BIS pPAuUN)

(+Q@) 0081
(+D) 6Tcr
(@ 6Te
(D) stLe
(+D) 0r'9¥
(-D) 56T
(+@ 61
(@ eyl
(+D) L8
(+a) eLeL
Q) Lese
(- +0°8S
(V) 1LLL
(+D) LI'¢¥
(@ r1e
(+2) 10ty

(D) 008¢

60CC0S €L

2057596761

98891¢°¢CC

607965 °81¢

667°098°[7¢

106°EVE Y9

69067 169

60£'620'098

6v9199°v67C" 1

Ye1°0€6'90¢" [

€19°¢0SCEL']

YSE ST 98’1

L1¥'808°050°C

¥66°LTCCLY'C

8ceollvel'e

CCE8891ETe

LET'TTOYIL'S

SOOIAIIS
29 Juowdimbyg AS1oug o[qemousy]

SQOIAISS
29 Jjuowdinbyg AS1oug o[qemouay

S[onj 9[qemouY
S[onj 9[qemoudy
S[onj 9[qemaudY

S[onJ 9[qeMaudYy
SOOIAIIS
29 Jjuowdinbyg AS1oug o[qemouay
SOIIAIIS
29 Jjuowdinbyg AS1ouy o[qemousy
SIOIAIRS
29 Juowdmbg AS1ouyg o[qemauay
SIOIAIRS
29 Juowdimbyg AS1oug o[qemouay]

SQOIAISS
29 Jjuowdinbyg AS1oug o[qemouay

S[onj o[qemoudy
SQIIAIOS
29 Juowdmbyg AS1oug o[qemauay
SQOIAIOS
29 Juowdmbyg AS1oug o[qemousy]
SOOIAIOS
29 Juowdibyg AS1oug o[qemauay]
SOOIAIIS
29 Jjuowdinbyg AS1oug o[qemouay
SQIIAIOS
29 Jjuowdinbyg AS10uy o[qemousy

A319U9
J[qeMIUNY
A310U0
J[qeMmouNY
A310U0
J[qemauY
A310U0
J[qeMAuRY
A319U9
J[qemouay
A310U9
Q[qeMIUNY
A310U0
[qeMIUY
A310U0
J[qemauY
A310U9
J[qeMAuRY
A319U9
J[qeMIUNY
A310U9
J[qemouY
A310U0
J[qemauY
A310U0
J[qeMAuNY
A319U9
J[qemouay
A310U9
Q[qeMAUNY
A310U0
[qeMIUNY
A310U0
J[qemauRY

00O'NaMd
00 DIdL
OO XLAY
NEES
00'0AdD
N'Xad
00 1404
N'INALS
oLdaid
00 IMdS
N'VAON
00'HYdD
00'0ISD
N'OINY
felop.:t:\4
OO'NNY

00'ON1d

ouJ puimpeorg
ouf saysodwod [4L,

oUJ SIOWAY

d1o) [engorming

ouJ 0A9D)

d10D sooInosar uedtowWy XY
ouy A310U9 [[ed[oN,

ouy Wals

ouy swasAs romod prefreg
diop romoqung

ouy

[euoneuIAUI ASISUS BAOUUNS
ouf sure[q Ul

ouj Ie[os uerpeue))

JUJ 00SAIOWY

ouf sa13o[ouyo9) Aelry

ouf unung

ouy romod 3nig



A. Garcia-Amate and A. Haro de Rosario

190

BOIOY] YINOS

euy)
eury)
eIpu|
eI[RNISNY
eIpu|

puerey],
ueder

euryD
eury)

BUIYD
uemiIe],

eIpuy
puerey ]

o)
eIsauopuy
eIENSNY
ute)
BUIYD

Bumy
eury
BIpUJ
Anuno)

Q100§ [BIUSWIUOIIAUF

(-V)TF9L | LOO'99L LI EI
(@) 0TT9| PESTILIOV H1
(V) SE'68 |  0LL'69T9C8 1T
(V) €998 129°161°€€8°ST

(+D) 08’87 | €S+'88%°€EF 91
Q) PLEE| TECIIB6STLI
(D) 68'T9| €ISTLY6T08T

(-V)9L08 | 9L6TLT9S8'8T

(-V)SL'LL| S¥6'0TT16T0T
(@299 | TSSOIT68+°1C

(-V) €S 18| SIL'E€8TTLLIT
(4)ST09| 001'TETHELET

(-9 TTHS | 0S6'00%'690°LT

(+V)00'€6 | L6T6T0'8L8'8T
(+9) LEL9 |  080°796'680°6T

(-4) 8T'SS | TL9P9L'T8S'8E

(-9 LY'LS | YIL66V'TTOO
(V) 6£06 | LO6€90°0ES'TL
(V) 96'S8 | 1€T'S9L'80V 6L
(V)06'€8 | €8T°9TL0V6'T6

(+9) €0°'L9 | STEPSTOSE SST
(V) SE°€8 | TEEOPSVLE 60T
de) jonIeN

Sunoyrew pue Surugey HXO
SAOIAIS

29 Juowdinbyg A31oug o[qemouay
[eoD

Sunoyrew pue Suruyay DO
D0 pareIdau]

o)

uononpoid pue uonero[dxg D0
uononpoid pue uonero[dxqg D¥0
SOOTATS

29 Juowdmbyg A310ug o[qemoucy
80D

SQOIATS

29 Juowdinbyg £310ug o[qemouay

Sunoyrew pue Juruyey H¥O

uononpoid pue uonero[dxg H20
D20 pareIdau

SOJIAIOS

2 Juowdinbyg AS10ug ojqemoudy
80D

uononpoid pue uonelo[dxyg H20
L)

uononpoid pue uonero[dxqg D0

Sunoyrew pue Suruyay HD¥O
D290 pareIdauf

Sunoyrew pue Suruyay DO
KIAnoy

S[ong [1SS0

A310U9
J[qemauy
S[onJ [1SS0
S[ony 1SS0
S[onJ [1SS0
S[ony 1SS0

S[ong [1SS0
S[ony 1SS0

A310U0
J[qemauay
S[ony 1SS0

A310U0
J[qemauay
S[ong [1SS0

S[ony 1SS0
S[onJ [1SS0

A310U9
J[qemouay
S[ony 1SS0
S[ony 1SS0
S[onJ [1SS0
S[ony 1SS0

S[onj [1Ss0q
S[ong [1SS0q
S[onj [1Ss0q

101998

SM'0LL960

ZS'6¢1200
SS'881009
SN'DOI
XV'OLS
SNIVOD

9 ddLLd
L'S091

SS'8E¥009
SS°6CTI09

ZS'vLT00¢
MLS0S9

SN'DDNO
A9 LLd

SSCI0109
JIINVAE

XV'Sam
SS'880109
SS'8€6009

S$S°820009
SS°LS8109
SN'T19d
1YL,

PI[ 05 UoTIBAOUUT 3[S

P3| 09 A30[0uyo9) A310U9
J[qemouar uenysuoyyz DL

P3] 09 dnoi3 AS1ous Juenyuex
p3] uonerodios [10 uerpuy

P sojues

PI[ BIpU] [BOD)

1Dd uononpoid

pue uoneIofdxs .14

diop xadug

PI[ 09 rom3uo],
PI[ 00 AnSnpur [BOd IXUBRYS

P31 00 A1ddns 1omod moi3ung
d1o) [eorwayoonad esowro
P3| uonesodiod

se3 [einjeu pue [10Q

TO0d LLd

P3| 09 £30[0ULo9)

AS19U9 UdAI3 IDNOT

1d Y91 Seo1nosa1 uekeq

P3] dnoiS £310u0 9PISPOOA
PI 09 A319U9 BNYUAYS BUIYD)
PI DOOND

dio)

[eorwoyd 29 winajoxnad eury)
PI[ 09 eUTYDOIR]

PI[ SOINSNPUT QOURT[IY

qureu Auedwo)

01[0J310J YT BISY



191

9 Sustainable Finance and ESG Investing: A Theoretical-Practical Approach. . .

BUID
BUmD
Bumy
BIpUf
euyy
BUID
BOIOY] YINOS
Suoy Suoy
eulyy
BUIYD
BUD
BUmgD
BUIYD

eulgy
ueder

L)

euryD
eury)

) 107¢
(+2) TSty
(-D) 60°CE
(+D) $8°9%
(+Q@) 8¥'¢€T
(+6) 66'TL
(+9) v6'0L
(+9) 9789
(+9) LI°€L
(@ L9°€9
(+6) 69°0L
(+9) €0°1L
(-8 00°€S

(-V) ¥9°6L
(+9) s6'€L

(+D) 61°SP

(-V) T€9L
(-9) L9°LS

SLI'YTI'09LT

SES 120960

608'STEL8T'E

126°009°€0¢°¢

CIL'6E6'1ES'E

1S1°€T8°689°¢

175°€09' 165t

¥00°0S9°668' v

¥80°C09°LLS'S

L89CLY'699°C

1€0°€0S°E€CL'S

695°9ST'868°L

9LTEIET6V'6

0S'S10°61€°01
€e0' 1Ty 8YL 01

YSY'CCo SEV' 11

6C1"C80°0C6'Cl
0CI'80€°0LI"ET

SQIIAIOS
2 Juowdibyg AS1oug o[qemoucy

SQJIAIDS
2 Juowdinbyg AS1oug o[qemaucy

RERIINEIN
2 Juowdinbyg AS1oug o[qemaucy

SQJIAIOS
29 Juawdinbyg AS1oug o[qemausy
SOJIAIOS
29 Juowdibyg AS1oug s[qemaucy
SQIIAIOS
2 Juowdinbyg AS1oug o[qemoucy

SOJIAIDS
2 Juowdinbyg AS1oug o[qemoucy

SOOIAIOS
2 Juowdinbyg AS1oug o[qemaucy
SOOIAIOS
2 Juowdibyg AS1oug o[qemausy
SOOIAIOS
2 Juowdibyg AS1oug o[qemoucy
SOOIAIOS
2 Juowdinbyg AS1oug o[qemaucy

SOOIAIOS
2 Juowdinbyg AS1oug o[qemaucy

SOOIAIOS
29 Juowdinbyg A310ug o[qemausy

SOOIAIOS
2 Juowdibyg AS1oug sjqemoucy
Sunayrew pue Suuyay HWO
SQJIAIOS

29 Juowdibyg AS1oug o[qemausy
SOOIATOS

2 Juowdibyg AS1oug s[qemoucy

[e0D

A310U0
J[qemaudy
A310U9
J[qemaudy
A310u0
J[qemauy
A310u0
J[qemauy
A310U0
J[qemoudy
A310U9
J[qemaudy
A310U0
J[qeMmauy
A310u0
J[qemauy
A310u0
J[qemaudy
A310U9
J[qemaudy
A310U9
J[qemaudy
A310u0
J[qemauy
A310u0
J[qemauy
A310U0
JIqemaudy
S[ony 1SS0,
A310u0
J[qemaudy
A310U0
J[qemaudy
S[ony 1SS0

N'Oa
ZS'81100€
ZS'1€5200

SN1ZNS
SS°681€09
SS'06£889
SM'0£8600

SH 008¢€
757202200
SS°S19109
SS'TELO09

SIH 8960
$S°698109

SS'665889
1'0208

SS'€0£889

ZS'65¥C00
SS'868109

diop AS1oua mou obeq

P3] 09 ASI10UD UASTY

P3] 09 noyzng ASIoUD puIM UBIL],
PI A310U9 uOjZNS

P31 09 A310u9 U213 NVNAOH

PI[ 09 SAIS0[OUYDI) IA\ POOD)

diop suonnjos eymuey

P sSurpjoy £3o[ouyda) 1HH

P 0d

ASo[ouyoa) 29 IOUADS PUIMP[OD)
Pyl dnoi3 AS1ous yrews Suex Sury
P31 09 A319U9 IR[OS OY1Y TeySueys
P s3utpjoy refos 1Kury

P31 00 dnois3 sse[3 e[

PI[ 09 I[OS BULLY,
ouj s3urpjoy SOGNA

P11 00 A313u3 mau obe( Suerlury

P3| 00 A3o[0oUyd9) IB[OS V[
P3| 09 A319U9 [ROD BUIYD



A. Garcia-Amate and A. Haro de Rosario

192

FERITNEIN K31ouo
Liite] (-V) €618 69°v1L€8CTLLTT| 7 uowdmby ASroug ajqemouay Q[qemaudy | ZS'HLT00€ | PI 09 A[ddns romod morung
FERITNEIN K310U9
Srewua (-v) 99'LL FEOPS YO 0TE v | % wewdmby ASrouy a[qemousy S[qemaudy | OD'SMA S/V SWISKS PUIM SBISOA
SQIIAIS A31oua P11 09 A30]0Uy09)
Liite] (+9) LE'L9 9%°080796'680°6C | 7 uewidmby AS1ouy ajqemouay dqemoudy | SSTI0T109 A810u0 12218 IDNO'T
$a1eIS paAuN) (9 1619 YT 8LETTS 091 LS SQO1AISS uoneodsuen; D0 s[anj [1Ssoq N'Add | d7 steured sjonpoid osudigjuyg
eSSy (+6) sSvL 00°€8E'61T'ELS'8S D0 pareIdauy S[eny [1ss04 | ININ'NSOY OVd Jausoy 3IN
epeue) (9) ££'€9 €0°9S1°201°9€€°69 | uononpoid pue uonero[dxyg HR0O SIPNJ 1SS0 | OL'OND | PI S92IN0Sal [eIneu UeIpeue))
epeue) (-V) v£'8 €9°G19'8TF #61°0L S9JIAIDS uonelodsuen HRO SNy [1ss04 oL dNHd ou[ a3puquy
BuI ) (V) 6£°06 11°£06'€90°0€S 1L 120D S[ONJ [15504 | SS'880°109 PI[ 00 AS10Ud enyULYS BUIYD
SAIEIS P[] (-9) 20'1S 08°C8+'15L'8L8' %L |  uononpoid pue uoneiojdxg HFO SNy [15504 N'DOH ou[ $92108a1 HOH
Burg) (V) 96'S8 T€TETS9L'80F'6L | uondnpoid pue uonerofdxg HR0 S[PNJ [15504 | SS'8€6°009 P DOOND
sa1eIs pajruf) (V) ¥S'L8 TEPPI916' 10178 | Judwdmba pue sadrA1es pajefar [1Q S[eny [1s504 N'aT1S AN Tes1aqun[ydg
se1qondd
Tizerg (@) 17'99 ¥6'L6L'¥TS SL6'98 D0 pareisa] SIPNJ [1ss0d | VS v¥ILAd V'S OlId[Iselg 03[0Nndd
KemioN (+9) vLvL 1%°896'LYT 1€ 16 D0 paeISau] S[oNy [1ss0 | "TO"UINOA VSV lounbyg
diop
ute) (V) 06'€8 ST'E€8TITL0V6'T6 Sunoyrew pue Surugey HFO S[PNy [15504 | SS'820°009 [ed1uayd % wndjonad eury)
wop3ury]
paun (V)2016|  LL'THI'086'789°€01 Sunoyrew pue Suruyay H¥0 S[ony [1sS04 Tdd J1d d9
$91LIS paYIUN (+€) Ly'L9 | TLTSL'0EE’08T'LEl | uondnpod pue uonelo[dxg HO SNy [1ss04 NdOD sdrjqiydosouo)
doueL] (V) 6506 |  SL'8SS'L6V'TTY EST D0 pareIdaug S[ony [1Ss0] VddALL HS SQISIOUH[EIOL,
eurg) (+8) €0°L9 | 6 SIEPST0SE S8BT D0 pareIdaug S[PNJ [15504 | SS'LS8'T09 PI 00 BUIYHON
wop3uny
payun (+¥) 096 | TT6YI'E91'LSO00T D0 parerdajug s[eny [1ssof TTHHS OGRIELN
eIpuy (V) S€€8|  L8'IECOPS FLE 60T SunoyIew pue Surigey HDF¥O S[PNY 1SS0 | SN'TTHY PI[ SALISPUL dOUBT[IY
SAIRIS PAIU[Y (-¥) S8'8L|  1€609'9L2'209°C0¢ |  uononpoid pue uonelo[dxyg H¥0 SNy [1sso4 N'XAD dioD uorAdy)
$91LIS paYIun (V) 6768 | 85°696'0TS 669 STy Sunoyrew pue Suiyey HFO S[NJ [1550] N'WOX dio) [1qOIN uoxXH
BIqeIY Ipnes (+D) I1S°67 | 9S°8TH'81+'85L°TTTT D0 paresdaug S[ong [15S04 48T 09 [10 UBIqery 1pnes
Anuno) | 109§ [BIUSWUOIIAUT deD 1o Aanoy 10309 Iyo1], owreu Auedwo)

orjop.10d 1eqoryH



193

9 Sustainable Finance and ESG Investing: A Theoretical-Practical Approach. . .

BOIOY YINOS
Suoy Suoy
S9Je)S paun)
euIyD

euImyD

BUIYD

euIyD

[orIs|

euIyD

BUuIyD

BUIYD
Kueurron
euIyD

BuIlyD

S9Je)S paun
euIyD

SQJe)S paAu)

(+9) v6'0L
(+49) 9189
(D) 00°8¢
(+ L17€L
(@ L9€9
(+4) 69°0L
(+9) €0°1L
(&) 99°65
(-8 00°¢S
(-¥) ¥9°6L
(+D) 61°S¥
(+4) 66'99
(-¥) ze9L
(&) 0229
(8 €029
(-V)SLLL

(+9) L9°89

S6°0vS €09 16S Y

S0'700°0S9°668 1

99°9€1°CT6¥91°S

$8°€80°T09°LLS S

90°L89TLY'699°S

SOTE€0°€0S€TL'S

¥5°895°9ST'868 L

TI°€6979¥°081°6

€L'SLTEIE 66

YL6YY S10°61€°01

€V YSYTLO SEY 11

86'SLTETLI6L 1]

06'8T¥'280°026°C1

69°€ESTLTI 90V V1

8€°L8T°0CT 81T 8T

STSY6'0CT 1620

99°v61°9L8 667'0C

SOOIAIIS
2 Juowdinbyg AS1oug o[qemaucy
SOOIAIOS
29 Juowdinbyg A310ug o[qemausy
SOOIAIOS
29 Juowdinbyg AS1oug o[qemausy
SOOIAIOS
29 Juowdibyg AS1oug o[qemoucy
SOOIAIOS
29 Juowdinbyg AS1oug o[qemaucy
SOOIAIIS
2 Juowdinbyg AS1oug o[qemoucy
SOOIAIOS
29 Juowdinbyg AS1oug o[qemausy
SOOIAIOS
2 Juawdinbyg AS1oug o[qemoucy
SOOIATIS
2 Juowdinbyg AS1oug o[qemoucy
SOOIAIIS
2 Juowdinbyg AS1oug o[qemaucy
SOOIAIOS
2 Juowdinbyg AS1oug o[qemaudy
SOOIAIOS
29 Juowdinbyg AS1oug o[qemaucy
SOOIAIOS
2 Juowdinbyg AS1oug o[qemoucy
SOOIATIS
29 Juowdinbyg AS1oug o[qemaucy
SOOIAIOS
2 Juowdinbyg AS1oug o[qemoucy
SOOIAIOS
29 Juowdinbyg AS1oug o[qemausy
SOOIAIOS
29 Juowdibyg AS1oug o[qemoucy

A310u0
J[qemauay
A310u9
J[qemauy
A310u0
J[qeMmaudy
A310U9
J[qemaudy
A310U9
J[qemauay
A310U0
J[qemauy
A310u0
J[qemaudy
A310U0
J[qemaudy
A310U9
J[qemaudy
A310U0
J[qemauay
A310u0
J[qemauy
A310u0
JIqeMmaudy
A310U9
J[qemaudy
A310U9
J[qemauy
A310U0
J[qemauay
A310u0
J[qemaudy
A310U0
JIqemaudy

$'0£8600

SH 008¢€
00'ON'1d
75707200
SS'S19°109
SSTEL009

SH 8960
00'Ddds
$S°698109
SS°665889
SS"€0£889
HAUTINA
ZS"65¥200
75621200
OO'HdNA
$S"8€7009

00 IS4

diop suonnjos eymueq

I sSurpfoy A5o[ouyoa) 1O

ouy ramod Inig

P oo

K30[0uyo9) 29 9OUAIDS PUIMP[OD)
P31 dnoi3 AS1ouo yrews Suex Surpy
P3| 09 A312U9 IR[OS OYIY Tey3ueys
P sSuIpjoy Je[os 1AurY

ouf sa13o[ouyo9) 93pare[os

P31 05 dnoi3 sse[3 e[

PI[ 05 JB[OS BULI],

P31 09 A310U2 Mau obeq Suerlury
DV A319ua suowaIg

P3| 09 A3o[0ouyd9} Ie[os V[

P31 00 A3010uyo9) AF10U
J[qemauar uenysuoyyz DL

ouy AS1ou9 aseydug
P3 00 1om3uo],

ouj Ie[oS ISIT]



194 A. Garcia-Amate and A. Haro de Rosario

References

Adedoyin, F. F., Gumede, M. L., Bekun, F. V., Etokakpan, M. U., & Balsalobre-Lorente, D. (2020).
Modelling coal rent, economic growth and CO2 emissions: Does regulatory quality matter in
BRICS economies? Science of the Total Environment, 710, 136284. https://doi.org/10.1016/
j-scitotenv.2019.136284

Aglietta, M., Hourcade, J. C., Jaeger, C., & Fabert, B. P. (2015). Financing transition in an adverse
context: Climate finance beyond carbon finance. International Environmental Agreements:
Politics, Law and Economics, 15, 403—420. https://doi.org/10.1007/s10784-015-9298-1

Aich, S., Thakur, A., Nanda, D., Tripathy, S., & Kim, H. C. (2021). Factors affecting ESG towards
impact on investment: A structural approach. Sustainability, 13, 10868. https://doi.org/10.3390/
sul31910868

Anderson, D. R., & Anderson, K. E. (2009). Sustainability risk management. Risk Management
and Insurance Review, 12(25), 25-38. https://doi.org/10.1111/j.1540-6296.2009.01152.x

Bank of America Corporation. (2018). Environmental, Social, and Governance Report. Bank
of America Corporation. https://about.bankofamerica.com/assets/pdf/Bank-of-America-2016-
ESG-SummaryReport.pdf

Bhattarai, U., Maraseni, T., & Apan, A. (2022). Assay of renewable energy transition: A systematic
literature review. Science of the Total Environment, 833, 155159. https://doi.org/10.1016/
j-scitotenv.2022.155159

Bilgili, F., Kogak, E., & Bulut, U. (2016). The dynamic impact of renewable energy consumption
on CO2 emissions: A revisited environmental Kuznets curve approach. Renewable and
Sustainable Energy Reviews, 54, 838—845. https://doi.org/10.1016/j.rser.2015.10.080

Bodansky, D. (2016). The Paris climate change agreement: A new hope? The American Journal of
International Law, 110(2), 288-319. https://doi.org/10.5305/amerjintelaw.110.2.0288

Bowman, M. (2010). The role of the banking industry in facilitating climate change mitigation
and the transition to a low-carbon global economy. Environment and Planning Law Journal,
27(448), 2010. SSRN: https://ssrn.com/abstract=1762562

Bowman, M., & Minas, S. (2018). Resilience through interlinkage: The green climate fund
and climate finance governance. Climate Policy, 19(3), 342-353. https://doi.org/10.1080/
14693062.2018.1513358

Branch, M., Goldberg, L. R., & Hand, P. (2019). A guide to ESG portfolio construction. The
Journal of Portfolio Management, 45(4), 61-66. https://doi.org/10.3905/jpm.2019.45.4.061

Buchner, B., Clark, A., Falconer, A., Macquarie, R., Meattle, C., & Wetherbee, C. (2019). Global
landscape of climate finance. Climate Policy Initiative.

Calvet, L., Gianfrate, G., & Uppal, R. (2022). The finance of climate change. Journal of Corporate
Finance, 73, 102162. https://doi.org/10.1016/j.jcorpfin.2022.102162

Caplan, L., Griswold, J. S., & Jarvis, W. F. (2013). From SRI to ESG: The changing world of
responsible investing. Common Fund Institute. https://info.commonfund.org/from-sri-to-esg-
the-changing-world-of-responsible-investing

CFLIL. (2021). Unlocking private climate finance in emerging markets. CFLI.
https://www.bloomberg.com/cfli/supporting-policymaking-to-mobilize-private-climate-
finance/.

Chawla, K., & Ghosh, A. (2019). Greening new pastures for green investments. Council on Energy,
Environment and Water. https://www.ceew.in/sites/default/files/ CEEW-Greener-Pastures-for-
Green-Investments-20Sep19.pdf

Chekhlov, A., Uryasev, S., & Zabarankin, M. (2005). Drawdown measure in portfolio optimization.
International Journal of Theoretical and Applied Finance, 08(01), 13-58. https://doi.org/
10.2139/ssrn.544742

Choueifaty, Y., & Coignard, Y. (2008). Toward maximum diversification. The Journal of Portfolio
Management, 35(1), 40-51. https://doi.org/10.3905/JPM.2008.35.1.40


http://doi.org/10.1016/j.scitotenv.2019.136284
http://doi.org/10.1007/s10784-015-9298-1
http://doi.org/10.3390/su131910868
http://doi.org/10.1111/j.1540-6296.2009.01152.x
https://about.bankofamerica.com/assets/pdf/Bank-of-America-2016-ESG-SummaryReport.pdf
http://doi.org/10.1016/j.scitotenv.2022.155159
http://doi.org/10.1016/j.rser.2015.10.080
http://doi.org/10.5305/amerjintelaw.110.2.0288
https://ssrn.com/abstract=1762562
http://doi.org/10.1080/14693062.2018.1513358
http://doi.org/10.3905/jpm.2019.45.4.061
http://doi.org/10.1016/j.jcorpfin.2022.102162
https://info.commonfund.org/from-sri-to-esg-the-changing-world-of-responsible-investing
https://www.ceew.in/sites/default/files/CEEW-Greener-Pastures-for-Green-Investments-20Sep19.pdf
http://doi.org/10.2139/ssrn.544742
http://doi.org/10.3905/JPM.2008.35.1.40

9 Sustainable Finance and ESG Investing: A Theoretical-Practical Approach. . . 195

Cong, Y., Zhu, C., Hou, Y., Tian, S., & Cai, X. (2022). Does ESG investment reduce carbon
emissions in China? Frontiers in Environmental Science, 10, 977049. https://doi.org/10.3389/
fenvs.2022.977049

Cornell, B. (2021). ESG preferences, risk and return. European Financial Management, 27(1),
12-19. https://doi.org/10.1111/eufm.12295

Dai, Y. (2021). Can ESG investing beat the market and improve portfolio diversification?
Evidence from China. The Chinese Economy, 54(4), 272-285. https://doi.org/10.1080/
10971475.2020.1857063

De, 1., & Clayman, M. R. (2015). The benefits of socially responsible investing: An active
manager’s perspective. The Journal of Investing, 24(4), 49-72. https://doi.org/10.3905/
j0i.2015.24.4.049

de Francesco, A. J., & Levy, D. (2008). The impact of sustainability on the investment envi-
ronment. Journal of European Real Estate Research, 1(1), 72-87. https://doi.org/10.1108/
17539260810891505

Dietz, S., Bowen, A., Dixon, C., & Gradwell, P. (2016). Climate value at risk’ of global financial
assets. Nature Climate Change., 6, 676—679. https://www.nature.com/articles/nclimate2972

Dimson, E., Karakas, O., & Li, X. (2015). Active ownership. The Review of Financial Studies,
28(12), 3225-3268. https://academic.oup.com/rfs/article/28/12/3225/1573572

Drempetic, S., Klein, C., & Zwergel, B. (2020). The influence of firm size on the ESG score:
Corporate sustainability ratings under review. Journal of Business Ethics, 167, 333-360. https:/
/doi.org/10.1007/s10551-019-04164-1

Eccles, N. S., & Viviers, S. (2011). The origins and meanings of names describing investment
practices that integrate a consideration of ESG issues in the academic literature. Journal of
Business Ethics, 104(3), 389-402. https://doi.org/10.1007/s10551-011-0917-7

Eccles, R. G., Kastrapeli, M. D., & Potter, S. J. (2017). How to integrate ESG into investment
decision-making: Results of a global survey of institutional investors. Journal of Applied
Corporate Finance, 29(4), 125-133. https://doi.org/10.1111/jacf.12267

Energy Information Administration. (2022). International energy outlook 2021. Energy Informa-
tion Administration. https://www.eia.gov/outlooks/ieo/

Energy Institute. (2023). Statistical review of world energy (72th ed. https://www.bp.com/en/
global/corporate/energy-economics/statistical-review-of-world-energy.html). Energy Institute.

ESRB Advisory Scientific Committee. (2016). Too late, too sudden: Transition to a Low-Carbon
economy and systemic risk.http://www.esrb.europa.eu//pub/pdf/asc/Reports_ASC_6_1602.pdf

Exxon Mobil. (2023). ExxonMobil Global Outlook Executive Summary. https://
corporate.exxonmobil.com/what-we-do/energy-supply/global-outlook

Fang, M., Tan, K. S., & Wirjanto, T. S. (2018). Sustainable portfolio management under climate
change. Journal of Sustainable Finance & Investment, 9(1), 45-67. https://doi.org/10.1080/
20430795.2018.1522583

Fish A., Kim D.H., Venkatraman S. (2019). The ESG sacrifice. Available at SSRN: https://
papers.ssrn.com/sol3/papers.cfm?abstract_id=3488475.

Friede, G., Busch, T., & Bassen, A. (2015). ESG and financial performance: Aggregated evidence
from more than 2000 empirical studies. Journal of Sustainable Finance and Investment, 5(4),
210-233. https://doi.org/10.1080/20430795.2015.1118917

G&A Institute. (2021). Sustainability reporting in focus. https://www.ga-institute.com/2021-
sustainability-reporting-in-focus.html

Gerard, B. (2019). ESG and socially responsible investment: A critical review. Beta, 33(1), 61-83.
https://doi.org/10.2139/ssrn.3309650

Giese, G., Lee, L. E., Melas, D., Nagy, Z., & Nishikawa, L. (2019). Foundations of ESG
investing: How ESG affects equity valuation, risk, and performance. The Journal of Portfolio
Management, 45(5), 69-83. https://doi.org/10.3905/jpm.2019.45.5.069

Giglio, S., Kelly, B., & Stroebel, J. (2021). Climate Finance. Annual Review of Financial
Economics, 13, 15-36. https://doi.org/10.1146/annurev-financial-102620-103311


http://doi.org/10.3389/fenvs.2022.977049
http://doi.org/10.1111/eufm.12295
http://doi.org/10.1080/10971475.2020.1857063
http://doi.org/10.3905/joi.2015.24.4.049
http://doi.org/10.1108/17539260810891505
https://www.nature.com/articles/nclimate2972
https://academic.oup.com/rfs/article/28/12/3225/1573572
http://doi.org/10.1007/s10551-019-04164-1
http://doi.org/10.1007/s10551-011-0917-7
http://doi.org/10.1111/jacf.12267
https://www.eia.gov/outlooks/ieo/
https://www.bp.com/en/global/corporate/energy-economics/statistical-review-of-world-energy.html
http://www.esrb.europa.eu/pub/pdf/asc/Reports_ASC_6_1602.pdf
https://corporate.exxonmobil.com/what-we-do/energy-supply/global-outlook
http://doi.org/10.1080/20430795.2018.1522583
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3488475
http://doi.org/10.1080/20430795.2015.1118917
https://www.ga-institute.com/2021-sustainability-reporting-in-focus.html
http://doi.org/10.2139/ssrn.3309650
http://doi.org/10.3905/jpm.2019.45.5.069
http://doi.org/10.1146/annurev-financial-102620-103311

196 A. Garcia-Amate and A. Haro de Rosario

Goldstein, 1., Kopytov, A., Shen, L., & Xiang, H. (2022). On ESG investing: Heterogeneous
preferences, information, and asset prices. In NBER working paper no. 29839. National Bureau
of Economic Research Inc. https://ideas.repec.org/p/nbr/nberwo/29839.html

Grover, J., & Lavin, A. M. (2007). Modern portfolio optimization: A practical approach using an
excel solver single-index model. The Journal of Wealth Management, 10(1), 60-72. https://
doi.org/10.3905/jwm.2007.684880

Gutiérrez, M., & Gutiérrez, G. (2019). Climate finance: Perspectives on climate finance from the
bottom up. Society for International Development, 62(1), 136—146. https://ideas.repec.org/a/
pal/develp/v62y2019i1d10.1057_s41301-019-00204-5.html

Halbritter, G., & Dorfleitner, G. (2015). The wages of social responsibility—Where are they? A
critical review of ESG investing. Review of Financial Economics, 26, 25-35. https://doi.org/
10.1016/j.rfe.2015.03.004

Hong, H., Karolyi, G. A., & Scheinkman, J. A. (2020). Climate finance. The Review of Financial
Studies, 33, 1011-1023. https://doi.org/10.1093/rfs/hhz146

1IEA. (2023a). CO,Emissions in 2022. IEA. https://www.iea.org/reports/co2-emissions-in-2022

IEA. (2023b). World Energy Investment. 1EA. https://www.iea.org/reports/world-energy-
investment-2023

IIGCC. (2011). Global investor statement on climate change. IIGCC. https://www.iigcc.org/

Imteyaz, B., Lawal, D. U., Tahir, F.,, & Rehman, S. (2021). Prospects of large-scale photovoltaic
based power plants in the Kingdom of Saudi Arabia. Engineering Reporting, 3, 9. https://
doi.org/10.1002/eng2.12398

IPCC. (2018). Global warming of 1.5°C. IPCC. https://www.ipcc.ch/

IPCC. (2023). Summary for policymakers. In Climate change 2023: Synthesis report (pp. 1-34).
IPCC. https://doi.org/10.59327/IPCC/AR6-9789291691647.001

IRENA. (2022). Renewable power generation costs in 2022. International Renewable
Energy Agency. https://www.irena.org/Publications/2023/Aug/Renewable-Power-Generation-
Costs-in-2022

Jiang, P, Liu, Q., & Tse, Y. (2015). International asset allocation with regime switching: Evidence
from the ETFs. Asia-Pacific Journal of Financial Studies, 44, 661-687. https://doi.org/10.1111/
ajfs.12109

Jun, W., Shiyong, Z., & Yi, T. (2022). Does ESG disclosure help improve intangible capital?
Evidence from a share listed companies. Frontier in Environmental Science, 10, 858548. https:/
/doi.org/10.3389/fenvs.2022.858548

Junkus, J., & Berry, T. D. (2015). Socially responsible investing: A review of the critical issues.
Managerial Finance, 41(11), 1176-1201. https://doi.org/10.1108/MF-12-2014-0307

Koondhar, M. A., Shahbaz, M., Ozturk, 1., Randhawa, A. A., & Kong, R. (2021). Revisiting
the relationship between carbon emission, renewable energy consumption, forestry, and
agricultural financial development for China. Environmental Science and Pollution Research,
28, 45459-45473. https://doi.org/10.1007/s11356-021-13606-1

Kotsantonis, S., Pinney, C., & Serafeim, G. (2016). ESG integration in investment management:
Myths and realities. Journal of Applied Corporate Finance, 28(2), 10-17. https://doi.org/
10.1111/jacf.12169

Kouwenberg, R., & Zheng, C. (2023). A review of the global climate finance literature. Sustain-
ability, 15, 1255. https://doi.org/10.3390/su15021255

Litterman, R., Anderson, C. E., Bullard, N., Caldecott, B., Cheung, M. L., Colas, J., & Winkler, J.
(2020). Managing climate risk in the U.S. financial system. Committee of the US Commodity
Futures Trading Commission. https://corpgov.law.harvard.edu/2020/10/01/managing-climate-
risk-in-the-u-s-financial-system/

Mao, C. (1970). Essentials of portfolio diversification strategy. Journal of Finance, 5(5), 1109—
1121. https://doi.org/10.2307/2325582

Meltzer, P. (2022). Financing low carbon, climate resilient infrastructure: The role of climate
finance and green financial systems. In Global economy & development working paper
No. 96. Brookings. https://www.brookings.edu/articles/financing-low-carbon-climate-resilient-
infrastructure-the-role-of-climate


https://ideas.repec.org/p/nbr/nberwo/29839.html
http://doi.org/10.3905/jwm.2007.684880
https://ideas.repec.org/a/pal/develp/v62y2019i1d10.1057_s41301-019-00204-5.html
http://doi.org/10.1016/j.rfe.2015.03.004
http://doi.org/10.1093/rfs/hhz146
https://www.iea.org/reports/co2-emissions-in-2022
https://www.iea.org/reports/world-energy-investment-2023
https://www.iigcc.org/
http://doi.org/10.1002/eng2.12398
https://www.ipcc.ch/
http://doi.org/10.59327/IPCC/AR6-9789291691647.001
https://www.irena.org/Publications/2023/Aug/Renewable-Power-Generation-Costs-in-2022
http://doi.org/10.1111/ajfs.12109
http://doi.org/10.3389/fenvs.2022.858548
http://doi.org/10.1108/MF-12-2014-0307
http://doi.org/10.1007/s11356-021-13606-1
http://doi.org/10.1111/jacf.12169
http://doi.org/10.3390/su15021255
https://corpgov.law.harvard.edu/2020/10/01/managing-climate-risk-in-the-u-s-financial-system/
http://doi.org/10.2307/2325582
https://www.brookings.edu/articles/financing-low-carbon-climate-resilient-infrastructure-the-role-of-climate

9 Sustainable Finance and ESG Investing: A Theoretical-Practical Approach. . . 197

Morningstar. (2022). Global sustainable fund flows: Q2 2022 in review. https://
www.morningstar.com/Ip/global-esg-flows

Mukherjee, A., Singh, A. K., Mallick, P. K., & Samanta, S. R. (2022). Portfolio optimization
for US-based equity instruments using Monte-Carlo simulation. In P. K. Mallick, A. K. Bhoi,
P. Barsocchi, & V. H. C. de Albuquerque (Eds.), Cognitive informatics and soft computing
(Lecture notes in networks and systems) (Vol. 375). Springer. https://doi.org/10.1007/978-981-
16-8763-1_57

Olmezsoy, A. (2015). Performance evaluation of banking sector in BIST. SSRN: https://ssrn.com/
abstract=2609332.

Park, S. R., & Jang, J. Y. (2021). The impact of ESG management on investment decision:
Institutional investors’ perceptions of country-specific ESG criteria. International Journal of
Financial Studies, 9, 48. https://doi.org/10.3390/ijfs9030048

Raggad, B. (2020). Economic development, energy consumption, financial development, and
carbon dioxide emissions in Saudi Arabia: New evidence from a nonlinear and asymmetric
analysis. Environmental Science and Pollution Research, 27(17), 21872-21891. https://doi.org/
10.1007/s11356-020-08390-3

Refinitiv.  (2022).  Environmental,  social —and  governance (ESG) scores  from
Refinitiv. ESG Scores Methodology. https://www.refinitiv.com/content
/dam/marketing/en_us/documents/methodology/esg-scores-methodology.pdf.

Renneboog, L., Horst, J. T., & Zhang, C. (2008). Socially responsible investments: Institutional
aspects, performance and investment behavior. Journal of Banking & Finance, 32(9), 1723—
1742. https://doi.org/10.1016/j.jbankfin.2007.12.039

Samuwai, J., & Hills, J. M. (2018). Assessing climate finance readiness in the Asia-Pacific region.
Sustainability, 10(4), 1192. https://doi.org/10.3390/su10041192

Schalatek, L., & Bird, N. (2022). The principles and criteria of public climate finance—a normative
framework. Heinrich Boll Stiftung. https://climatefundsupdate.org/publications/the-principles-
and-criteria-of-public-climate-finance/

Setyowati, A. B. (2020). Mitigating energy poverty: Mobilizing climate finance to manage the
energy trilemma in Indonesia. Sustainability, 12(4), 1603. https://doi.org/10.3390/su12041603

Sharpe, W., & Stone, B. (1971). A linear programming approximation for the general portfolio
analysis problem. Journal of Financial and Quantitative Analysis, 8(4), 621-636. https://
doi.org/10.2307/2329860

Townsend, B. (2020). From SRI to ESG: The origins of socially responsible and sustainable
investing. The Journal of Impact and ESG Investing, 1(1), 10-25. https://doi.org/10.3905/
jesg.2020.1.1.010

UNCTAD. (2014). Investing in the SDGs: An action plan. In World investment report 2014.
United Nations. https://investmentpolicy.unctad.org/publications/117/world-investment-report-
2014%2D%?2D-investing-in-the-sdgs-an-action-plan

UNFCCC. (2019). What is climate finance? United Nations. https://unfccc.int/topics/climate-
finance/the-big-picture/introduction-to-climatefinance

WEC. (2023). Redesigning energy for people and planet. United Nations. https://
www.worldenergy.org/experiences-events/world-energy-congress/26th-world-energy-
congress-redesigning-energy-for-people-and-planet

Wen, H., Ken, C., Ho, J. G., & Yu, L. (2022). The fundamental effects of ESG disclosure quality in
boosting the growth of ESG investing. Journal of International Financial Markets, Institutions
and Money, 81, 101655. https://doi.org/10.1016/j.intfin.2022.101655

Whelan T., Atz U., Holt T.V,, Clark C. (2021). ESG and financial performance: Uncovering
the relationship by aggregating evidence from 1000 plus studies published between 2015-
2020. Report. https://esg.guide/insight/4261/esg-and-financial-performance-uncovering-the-
relationship-by-aggregating-evidence-from-1000 -plus-studies-published-between-2015-2020

Zhang, F., Qin, X., & Liu, L. (2020). The interaction effect between ESG and green innovation and
its impact on firm value from the perspective of information disclosure. Sustainability, 12.5,
1866-1918. https://doi.org/10.3390/su12051866


https://www.morningstar.com/lp/global-esg-flows
http://doi.org/10.1007/978-981-16-8763-1_57
https://ssrn.com/abstract=2609332
http://doi.org/10.3390/ijfs9030048
http://doi.org/10.1007/s11356-020-08390-3
http://doi.org/10.1016/j.jbankfin.2007.12.039
http://doi.org/10.3390/su10041192
https://climatefundsupdate.org/publications/the-principles-and-criteria-of-public-climate-finance/
http://doi.org/10.3390/su12041603
http://doi.org/10.2307/2329860
http://doi.org/10.3905/jesg.2020.1.1.010
https://investmentpolicy.unctad.org/publications/117/world-investment-report-2014%2D%2D-investing-in-the-sdgs-an-action-plan
https://unfccc.int/topics/climate-finance/the-big-picture/introduction-to-climatefinance
https://www.worldenergy.org/experiences-events/world-energy-congress/26th-world-energy-congress-redesigning-energy-for-people-and-planet
http://doi.org/10.1016/j.intfin.2022.101655
https://esg.guide/insight/4261/esg-and-financial-performance-uncovering-the-relationship-by-aggregating-evidence-from-1000-plus-studies-published-between-2015-2020/
http://doi.org/10.3390/su12051866

	Part II Behavioral Finance and Financial Networks
	9 Sustainable Finance and ESG Investing: A Theoretical-Practical Approach from Portfolio Management
	9.1 Sustainable Finance & ESG Investment. Why Is So Urgent?
	9.1.1 Sustainability as the Single Path
	9.1.2 ESG Investment: The Need of Change

	9.2 Reporting Standards and Framework. Where Are we and What Remains to Be Done?
	9.2.1 A Brief Look at the Regulation in Europe
	9.2.2 Several Standards and Frameworks: Is It Being Done Right?

	9.3 The “E” in ESG Investing. The Climate Finance as a Global Priority
	9.3.1 Mitigating Climate Change. An Urgent Issue
	9.3.2 Finance Tools. What Can Finance Do?

	9.4 A Quantitative Approach Applied to the Energy Industry. Evidences from the Portfolio Management
	9.4.1 Relevance & Sector Impact
	9.4.2 Data & Methodology
	9.4.2.1 Data
	9.4.2.2 Methodology

	9.4.3 Results
	9.4.3.1 General Results. Portfolio Optimization
	9.4.3.2 Detailed Results. Portfolio Optimization by MSR Maximization
	9.4.3.3 Monte Carlo Simulation

	9.4.4 Conclusions. What Is Next?

	Appendix
	Appendix A

	References



