®

UNIVERSIDAD
DEL AZUAY

Faculty of Legal Sciences

School of International Studies

FINANCING MECHANISMS FOR CLIMATE
NEUTRALITY: ASYSTEMATIC REVIEW

Project prior to obtaining a Bachelor’s Degree in International
Studies

Author:
Matias Sebastian Mufoz Del Salto

Advisor:

Luis Gabriel Pinos Luzuriaga

Cuenca — Ecuador
2025



To my wonderful mother and beloved grandmother,
whose patience, dedication, and countless contributions
have shaped me both personally and professionally.



ACKNOWLEDGEMENT

First and foremost, without God's guidance, none of
this would have been possible. | am deeply grateful to
my parents, Margot and Milton, for their unconditional
support in all circumstances; to my dear grandmother
Lolita, for always being present in each of my
achievements; and to my entire family, whose valuable
advice and kind words have meant so much.

Thank you to my closest friends, who have stood by me
through every situation without fail. I also extend my
heartfelt appreciation to all the professors who
contributed to my education with their professionalism
and kindness.

| want to give special thanks to my thesis advisor, Luis
Pinos, for his guidance and encouragement throughout
the research process, and to Maria Inés Acosta, whose
patience and support were invaluable during the
development of my degree project. Finally, to all those
who, in the most unexpected moments, inspired me to
keep pursuing my dreams thank you.

Thank you, Life, for your kindness.



TABLE OF CONTENTS

ACKNOWLEDGEMENT ..ottt sttt bbbttt bbb 1
TABLE OF CONTENTS ..ottt sttt sttt i
LIST OF FIGURES AND TABLES .......oci ittt sttt v
LSE OF FIQUIES ...t b b n et iv
TS 0 ) 7= ] LSS iv
AB ST RACT .ttt ettt bttt R e Rt E e Rt Re R e R et et e Rt e Rt e R e R e Eeetentenr et et et eneenenreas \
RESUMEN ... .ottt sttt sttt et et ese e s e e be et e s s e te s et e st e seebeeseebessenaesensenaaneareas \
1. INTRODUCGTION. ..ottt sttt sttt st bbb e e s e s ene st e st be et e e e 1
IO o1 (LTSRS USTOSN 1
1.2 Theoretical Framework and Literature REVIEW...........cocvveieiniininenesie s 1
1.2.1 EXPErience ACI0OSS EUFOPE ....c.oiviiiiiiecie ettt sttt sttt st st be e et staen e be e sreens 2
1.2.2 EXPEIIENCE ACIOSS ASIA ... .cuitiieniesieiieiisit sttt sttt r ettt b e 4
1.2.3. EXPEIIENCE ACIOSS ATTTICA .. .ivivirierieiietiitiste sttt bbbttt 4
1.2.4. Experience ACI0oSS Latin AMEIICA .......cuiviiririerieieieiee st 5
1.2.5. Experience Across the Rest of the AMErICAS ........cccoveiviiiniiiieeeee e 5

2. METHODOLOGY ...ttt sttt b bbbttt b e ase et e s be et st nneee e 5
Stage L. REVIEW OF AFTICIES.....ccviiie i et et b e e sreens 5
Stage 2. SeleCtion OF ANTICIES .....c.voiiiece et be e sre e 6
Stage 3. Limitation of Articles and EXCIUSION CHeria ........ccccovvieevieiecicie e 6
Stage 4. Article ELGIDITITY ........cooiiii e 6

G o {1 U R SPR 7
3.1 Detailed results related to the TranSportation SECLON ............ccvviirirereieiee s 10
3.2 Detailed results related to the ENergy SECLOT .........ccooveiiiiiiiiiie e 10
3.3 Detailed results related to Real State — the Construction Sector ...........cccoevviviivnieiieienenene 10
3.4 Detailed results related to the Agricultural SECTOr ..........cccviieiiii i 10
3.5 Detailed results related to the FinanCial SECLON ...........coeiiiiiiiiiieieseree s 10
4. DISCUSSION ...ttt ettt s et b et e st et et et e st e ne e s e e seebesbesbeseensenneneas 11
D, CONGCLUSION ...ttt et e st e e s aa e e s ab e e s ta e e snbeeesaeeesteeesnteeesnbesereeans 12
6. REFERENGCES . ... ..ottt e et e e st e e s ab e e e abe e e ta e e snteeesreeenes 13



LIST OF FIGURES AND TABLES

List of figures

Figure 1 Prisma FIOW DIiagram..........ccoiioiiiiiie sttt st st sre et sna e ne e

List of tables

Table 1. Results



FINANCING MECHANISMS FOR CLIMATE NEUTRALITY: A
SYSTEMATIC REVIEW

Abstract

Climate Change is a phenomenon that, as time goes by, becomes more and more complicated due to all
the harmful effects it causes at the environmental level, greenhouse gases are therefore one of the main
problems for Climate Change. Faced with this situation, climate neutrality is a long-term objective that seeks
to solve the problems caused, seeking environmental relief that impacts the environment, so that it is conducive
and appropriate. This is where various resource channeling instruments seek to solve by raising funds to
generate improvements in various sustainable sectors that seek to reduce climate change and achieve a balance
or a reduction of the impact generated, therefore, these act as a tool for actions aimed at Climate Neutrality.

Keywords: Climate Neutrality, Financing, Climate Change, Financial Resources, Environment.

MECANISMOS DE FINANCIAMIENTO PARA LA NEUTRALIDAD
CLIMATICA: REVISION SISTEMATICA

Resumen

El cambio climatico es un fenémeno que a medida que transcurre el tiempo, se complica cada vez mas
debido a los efectos nocivos que se causan a nivel mundial. Por tanto, los gases de efecto invernadero son por
ende, de los principales problemas para el cambio climatico, ante esta situacion, se requiere una neutralidad
climética global, por lo cual, los instrumentos financieros juegan un rol indispensable para la canalizacién de
recursos enfocados en mejoras en los diversos sectores que busquen reducir el cambio climatico y lograr un
equilibrio o su vez una reduccién del impacto generado, por ende, estos actian como una herramienta,
destinada a acciones orientadas a la neutralidad climatica. Para la investigacion se ha utilizado una metodologia
PRISMA para que la informacion redactada se encuentre ordenada, en relacion al tiempo y de calidad. A la
vez, se ha evidenciado que la mayor parte de los resultados no presentan tasa, el sector con mayor indice de
financiacion es el publico y los proyectos con mayor relevancia estan direccionados a la energia. Por
consecuencia, la neutralidad climética busca sostener los criterios medioambientales 6ptimos en favor de las
medidas financieras encaminadas a los proyectos mas relevantes en relacion al sector

Palabras clave: Neutralidad Climatica, Financiacion, Cambio Climatico, Recursos Financieros, Medio
Ambiente.



Financing Mechanisms for Climate Neutrality: A
Systematic Review

1. Introduction

Due to the major adverse effects of climate change and the magnitude of growth in emissions from all
sectors, all regions and countries of the world need to achieve climate neutrality. Given the above, (Cristina
Crespo Garay, n.d.) provides that climate neutrality seeks to ensure that net GHG emissions are balanced,
proportional, or lower than those eliminated through climate action. At the same time, according to Lou et al.
(2022) we live in a world affected by climate change, which has finite resources and requires global efforts to
achieve a sustainable, low-carbon future. Likewise, the United Nations Development Programme (2023)
mentions that climate change is identified as the most relevant challenge defining human development in the
present generation, and in turn represents a significant threat to international efforts, therefore, current climate
models project a global temperature increase between 1.4 and 5.8 degrees Celsius in the period 1990 to 2100,
these projections are based on assumptions related to factors such as population growth and technological
progress. In addition, the Intergovernmental Panel on Climate Change (2021) points out that climate change is
undeniable and continues to advance, due to global greenhouse gas emissions that are currently at their highest
level in the recorded history of mankind. It is here where it becomes essential to channel resources that allow
feasibility around zero emissions, therefore, the various financing mechanisms according to the project to be
carried out mean the guide to follow to achieve a sustainable and sustainable relationship with the environment
and the planet. In addition, it is important to point out that these projects will also mitigate the damage caused
previously and lay a fundamental foundation for the present and future of the strategic sectors in favor of nature
and its care.

On the other hand, as the projects and proposals in the various sectors around the world are still highly
polluting, ignoring the latent circumstances on earth, setting climate neutrality as an objective is a fundamental
task of countries to combat damage and provide disastrous situations for all living beings and the ecosystem in
general. However, if environmentally unfriendly projects continue to be articulated, the planetary integrity and
the risk of life of all existing beings will be put at risk.

In this paper, we take a closer look at what climate neutrality really means and how it's being understood
around the world. We explore the different financial tools available to support projects that align with neutrality
goals and see how these have been put into practice. Along the way, we highlight the key players involved and
offer a detailed, down-to-earth explanation to make this important topic easier to grasp. It should be noted that
the methodology implemented was a PRISMA literature review that facilitates in an orderly, punctual, and
quality criterion the veracity of authors presents and sources found for the subject matter worked on.

To wrap things up, the paper is laid out in a clear and organized way. It starts with a section that dives
into the theoretical framework and state of the art, explaining the key concepts, the criteria involved, and the
most trustworthy sources behind them. After that, it walks you through the methodology used for the proposed
work. In addition to this, the most important results of the experiences collected in the form of a table and a
brief explanation followed by the same, then the discussion by the authors about the results, characteristics
around the climate neutrality and finally the conclusion at the end of this article that summarizes and integrates
the author’s point of view indicating their criteria and aspects found around the development of the same.

1.1 Objectives

1. To determine the criteria that support global Climate Neutrality.
2. To identify the financing instruments related to Climate Neutrality.

1.2 Theoretical Framework and Literature Review

Climate neutrality refers to the idea that net greenhouse gas emissions are balanced and are equal to, or
lower than, those removed through the planet’s natural absorption. In other words, it means that emissions are
reduced through climate action (United Nations Climate Change, n.d.). Furthermore, it not only focuses on
carbon dioxide but also on a range of harmful gases such as nitrous oxide, methane, hydrofluorocarbons,
perfluorocarbons, and sulfur hexafluoride, among others. That is, all the harmful substances that humans,
through their activities, are releasing into the atmosphere (National Geographic & Cristina Crespo Garay, n.d.).
In turn, Agudelo-Herra (2023) mentions that climate neutrality is nothing more than an inquiry into reducing



the net emissions of greenhouse gases (GHG). Likewise, for Touza Lara & Escribano Francés (2022), climate
neutrality refers to an economy based on net-zero greenhouse gas emissions.

In order to achieve climate neutrality, financing sources are necessary. According to the United Nations
Development Programme — UNDP Climate Promise (2023) Financing for Climate Neutrality refers to the
financial resources and instruments used to support the adoption of climate change measures. Financing is
essential address climate change due to the large-scale investments needed to achieve the transition to a low-
carbon global economy, as well as to help societies increase their resilience and adapt to the effects of climate
change.

According to ParlAmericas (2019), the following financing instruments are the most commonly used to
mobilize financial resources for projects aimed at climate neutrality: 1) Climate/green bonds: similar to a
loan, used to finance projects addressing climate change, where the debt must be repaid within a specific period
and at a determined interest rate. 2) Co-financing: joint financing between two parties working together to
fund a climate change activity. 3) Concessional loans: loans characterized by longer repayment terms and
lower interest rates. 4) Debt swaps: the sale of debt in foreign currency to an investor, or debt forgiveness by
the creditor, in exchange for the debt relief to be invested in activities related to climate neutrality. 5) Equity:
the residual value between the value of assets and the value of liabilities of an owned asset. 6) Grants: a sum
of money given for activities related to climate neutrality that does not need to be repaid. 7) Guarantee: a
promise to pay another’s debt related to a climate neutrality activity in case of default. 8) Insurance/risk
management: risk transfer mechanisms that provide resources for climate-related disasters and transfer the
burden of losses to capital market investors. 9) Non-concessional loan: loans granted at market interest rates
for activities related to climate neutrality. 10) Payment for ecosystem services: a formal financial transaction
between two parties in which one pays for the ecosystem services provided by the other entity. It involves a
commitment to support the conservation and expansion of ecosystems to continue supporting and obtaining
the benefits/services that an ecosystem provides, focused on climate neutrality. 11) Result-based climate
financing: funds disbursed by the donor or investor after the agreed emission reduction results are achieved
and verified.

Therefore, to achieve climate neutrality, it is essential to strategically channel the key financing
instruments that will emphasize the expected outcomes in environmental improvement.

1.2.1 Experience Across Europe

In studies based on business and financial sector scenarios toward climate neutrality, it is noted that the
transition to net-zero emissions involves a series of key interrelated factors that work together with the aim of
being environmentally friendly. Specifically, the European Union has implemented environmentally
sustainable practices, as well as regulations and policies aimed at achieving climate neutrality; however, certain
gaps remain. In terms of financing and economic models, there are transitional risks due to the high costs of
clean technologies, as well as challenges in identifying and implementing projects that use eco-friendly
technologies. There are also political and regulatory conditions that do not position climate neutrality as a
fundamental axis of productive, commercial, or business models, nor as a core of consensual and decisive
transition plans toward net-zero emissions. In Germany, there are climate change-related institutes working
toward making the country climate neutral by 2045. Following the approval of the Federal Climate Change
Act, eight climate neutrality scenarios were analyzed in Germany to identify key indicators for measuring the
transition — such as regulatory standardization, transition planning, key technologies, energy demand, and
carbon intensity. Consequently, in a key study that helps understand the aforementioned factors, it is shown
that in Germany’s construction Ssector, companies report the proportion of heating provided by renewable
energy sources in each heatable housing unit. These homes must provide heating through renewable sources
in order to achieve climate neutrality by 2045. In addition, the major challenges on the path to neutrality are
categorized into: Transition risks: focusing on political and legal frameworks, market conditions, and economic
risks. Physical Risks: including acute physical risks (e.g. damage to real state) and chronic physical risks (e.g.
limited resource availability due to droughts). Finally, companies are setting climate neutrality targets to be
achieved before 2045. Therefore, transition plans and reports, together with optimal financial measures, are
critically important as instruments of comprehensive transparency in the management of portfolios and
individual loans. These act as financing mechanisms for decarbonization and climate neutrality that also
anticipate and mitigate financial risks (Ballesteros et al., 2023; Battiston et al., 2021; de Gooyert et al., 2024;
European Parliament and the Council of the European Union, 2021; loshchikhes et al., 2024).

For this reason, within the construction sector, using both quantitative (surveys, data, assessments) and
qualitative (key information) methodologies based on regional financial points, energy efficiency is highlighted
as a fundamental pillar in the framework for achieving climate neutrality. This is due to its critical role in
enabling structurally sustainable operations. Consequently, the analysis focuses on the urban residential sector



and general housing programs. Therefore, energy financing plans are required to meet specific standards and
undergo evaluations in order for both municipalities and European regions to be eligible for grants. Among the
evaluated programs, 60% provide financial support and subsidies, while 45% require structural improvements
aimed at generating a positive environmental impact. In addition, governance and policies based on energy
efficiency must be designed to avoid negative environmental impacts while offering financial incentives and
support mechanisms (Della Valle et al., 2023; Economidou et al., 2024; Economidou & Bertoldi, 2014; Kilkis et
al., 2024; Nucci, 2024; Ulpiani & Vetters, 2023).

On the other hand, according to Stoica et al. (2022), through a methodology based on the search for
relevant and algorithmic information within the automotive sector, their study on the European Green Deal in
the transportation industry examines how, in order to achieve climate neutrality, Europe sought to emphasize
a substantial recovery in response to environmental crises and the consequences of various types of disasters
for emission reduction. This led to the creation of the European Green Deal (EGD), aimed at reaching climate
neutrality by 2050. Transportation is one of the most polluting sectors due to its high rate of CO. emissions
into the Earth’s atmosphere. Among the case studies, Germany is noted for its goal of reducing transport-
related emissions by 40%, alongside financing a transition from fossil fuel combustion to liquid hydrogen
alternatives. Meanwhile, Sweden identifies transportation as the third-largest source of pollution, and thus
promotes sustainable transportation standards through electric combustion. Romania is implementing policies
that encourage transitions to hybrid and electric vehicles through nationally funded subsidies. To achieve
emission reductions, companies within the European automotive sector — particularly the RNM alliance
(Renault, Nissan, Mitsubishi) — have emphasized financing directed toward the development of
environmentally friendly technologies, software, and engines to achieve neutrality by 2050. The software
implemented monitors variations in time and location of the environmental impact of vehicles in order to obtain
metrics that address the identified problems and to expand this sustainable innovation globally. Through the
EGD and €600 million in funding for the automotive sector, companies are aligning their production processes
environmental care goals, thereby reducing their carbon footprint and steering their operations toward climate
neutrality. As a result, climate neutrality entails a set of policies, plans, and initiatives that require both
countries and companies — particularly within the transportation sector — to adopt green environmental
solutions through appropriate programs, technologies, and transitional strategies aimed at net-zero emissions.

Regarding the energy sector, according to Lovas (2022) and Salazar Navarro (2024), the uncertainty
within the European Union concerning the political and legal structuring required to achieve climate neutrality
demands concrete actions aimed at synthesizing long-term sustainability. From a fiscal and financing
perspective, sovereign green bonds are introduced specifically for green projects and public green debt.
Through the Green Taxonomy linked to green bonds, the pressing need to contribute to environmental
preservation is emphasized — even if on a small scale, it allows for gradual progress over time. In line with this,
the study on Spain highlights the country’s ambition to become the European hub for green projects as part of
its emission reduction efforts. However, its regulatory framework and sustainability foundations remain
limited. Therefore, Spain is expected to focus over time on initiatives that promote broader impact and long-
term significance in future contexts. Additionally, with regard to the transformation of the energy system within
the European Union, emphasis is placed on the use of natural resources for energy production. Consequently,
to achieve climate neutrality, the adoption of renewable resources and the financing of zero-emission projects
will be essential — supported by integrated policy frameworks that stress the overarching 2050 goal (Debkowska
etal., 2022; Jaron & Borucka, 2024a; Noailly & Smeets, 2022). Furthermore, in the context of energy transition
and economic transformation toward decarbonization and sustainable financing in Hungary, current projects
are focused on significantly and efficiently contributing to the Hungarian economy’s climate neutrality
objectives. The transition aims to strengthen macroeconomic prospects and reduce energy imports by
implementing sustainable national energy projects — thus enhancing Hungary’s overall energy security. The
financing process requires billions in investment to advance clean energy goals, which are a high priority given
the country’s wartime context. As a result, the need to secure both public and private funding becomes critical.
To this end, strategies and policies have been formulated based on an open economy model that benefits the
environment, in which banks and financial institutions are expected to play an intermediary role without
compromising the climate neutrality objective (Lonescu et al., 2024; Kandracs, 2023; McKinsey & Company,
2022; Pahle et al., 2025).

Regarding the agricultural sector, studies related to climate neutrality based on both quantitative and
qualitative analyses concerning carbon emissions synthesize the following. The agricultural sector faces a
major discrepancy: on one hand, it is one of the largest contributors to global pollution through emissions; on
the other, it is also a significant recipient of environmental contamination. The research shows that the global
convergence toward decarbonization of the agricultural sector is a fundamental pillar in achieving climate
neutrality. This has led to the creation of important institutions and organizations that promote a neutral



environment through various initiatives aimed at developing green financial mechanisms and projects within
the sector. Analytically, a beta convergence study reveals that the global agricultural economy tends to behave
inertially and with limited regulation in terms of climate neutrality, raising concerns about the feasibility of
reaching net-zero emissions by 2050. In contrast, the European Union’s agricultural economy demonstrates an
accelerated and more regulated decarbonization scenario, showing a more evident convergent movement
supported by regulatory frameworks and articulated policies that promote a more robust current toward climate
change mitigation. Therefore, beta convergence models identify a group of high-emission countries — including
India, Indonesia, Brazil, Pakistan, and Russia — that significantly contribute to divergence, as they show limited
reductions in agricultural sector emissions. Additionally, China has succeeded in reducing its emissions and
contributing to global convergence. These contrasts illustrate that a country’s starting point in emission
reduction matters less than its national economy’s capacity to decarbonize in the context of climate neutrality.
Thus, climate convergence in the agricultural sector depends on global agreements, digitalization,
technological cooperation, and green financing. Digitalization enhances efficiency and sustainability; however,
economic, technological, and regulatory inequalities and barriers persist. A common strategy and general
solutions will enable more significant outcomes (Goecke & Huther, 2016; Krysovatyy et al., 2024; Leahy et al.,
2020; Umar et al., 2023; J. Zhao et al., 2023).

1.2.2 Experience Across Asia

Japan, as part of its strategy toward low emissions, has adopted hydrogen as a sustainable and clean
energy resource within its energy policies and strategies, as a means of protecting the environment. The country
stands as a global leader in technological innovation in this area. Consequently, Japan has enacted financing
measures aimed at the development of hydrogen-based technologies to provide highly sustainable solutions in
pursuit of achieving climate neutrality by 2050 (Jaron & Borucka, 2024b; Ministerio de Economia, 2014).

On the other hand, China, in its goal of decarbonizing to steer initiatives toward climate neutrality, has
been working on an energy transition through innovation in clean technologies. Large industries manufacturing
plants have begun aligning with this effort; however, the government has also taken the lead in developing
governance structures and policies grounded in principles and practices focused on balancing emissions. As a
result, China has unlocked significant potential and attention by leveraging technological resources and
implementing funding measures for Artificial Intelligence (Al) projects, deploying its full analytical capacity
across 30 provinces and municipalities to gather the maximum amount of data possible. However, the outcomes
of Al usage present a dilemma. On one hand, Al can increase efficiency and energy savings, accelerate the
transition to green energy, and introduce new paradigms for reducing urban pollution while also providing
economic benefits. On the other hand, deploying Al in the industrial sector could lead to increased production,
thereby raising energy consumption and CO: emissions. Therefore, to ensure true efficiency, China will need
to build solid information frameworks that clarify the owverall landscape, enabling a comprehensive and
effective transition (Brahmi et al., 2023; Jaron & Borucka, 2024b; Yang et al., 2023; Zhang et al., 2023; K. Zhao
et al,, 2024).

Consequently, through a methodology based on six evaluation scenarios for climate neutrality, the
importance of focal points enabling the reduction of emissions is emphasized. The study focused on this region
of the world concludes decisively that climate action must follow three fundamental aspects: innovation,
financing, and environmental performance. For the business production sector, alignment with these criteria is
essential — criteria that are based on achieving significant environmental outcomes in terms of reducing the
climate footprint, combined with economic returns on assets for companies investing in carbon footprint
mitigation and reduction projects. Moreover, this must go hand in hand with innovation and efforts in
technological development that will enable the region to meet its goal of achieving net-zero (Backes & Traverso,
2022; Fichter et al., 2023; Gebara & Laurent, 2023; Vaitiekuniene et al., 2024).

1.2.3. Experience Across Africa

According to a qualitative and quantitative analysis based on relevant information and evaluated through
a set of criteria regarding the application of sustainability taxonomies to redirect capital flows in the context of
South Africa, gaps and inconsistencies have been identified in the region due to a lack of knowledge and
implementation of such frameworks in projects that promote sustainability and green growth. Therefore, the
collected studies emphasize the impact and importance of properly registering these frameworks. As a result,
governance will need to provide clarity and guidance on the use of taxonomy. The ideal scenario would be
financial markets, where the diversity of instruments — such as green bonds listed on stock exchanges — makes
investment attractive when focused on viable and sustainable projects. To achieve this, a coherent approach
among all relevant governance actors is required. International forums such as the Sustainable Banking and
Finance Networks (SBFN), sponsored by the IFC, and the G20 Sustainable Finance Working Group, facilitate
cross-country exchanges on best practices in taxonomy implementation. Therefore, it becomes essential to
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promote dissemination and awareness, as well as to introduce tax incentives for conscious investments, which
will be crucial for adoption. On the other hand, taxonomy helps retain foreign capital and may also simplify
development by drawing inspiration from the European Union’s taxonomy framework (Ameli et al., 2020;
Baker et al., 2014; Christophers, 2019; Cunha et al., 2021; Dumrose et al., 2022; Dusik & Bond, 2022; Hilbrich
etal., 2024).

1.2.4. Experience Across Latin America

The digitalization model aimed at climate neutrality, through quantitative and qualitative analysis,
highlights the importance of this objective for a sustainable economy. Digital infrastructure enhances
ecological performance and provides solutions for both the business production sector and the governmental
sphere. However, the transformation requires international financial support, particularly through green
financing, which is essential for climate-related projects in developing countries. Climate funds, both public
and private, foster innovation and sustainable development. The Green Climate Fund leads the equitable
financing of sustainable projects, underlining the importance of geographical location and the role of donor
entities. The European Union and the United States account for 67% of green projects and contribute 85% of
global funding, while local initiatives are emerging to meet specific needs. The climate portfolio is distributed
across four areas: Digitalization for Climate (35%), Financial and Business Capacity (44%), Community
Empowerment (7%), and Ecosystem Development (14%). Digitalization is key to balancing emissions,
providing digital tools that optimize business efficiency and ecological governance. Consequently, it facilitates
access to climate information, enhances participation, and strengthens sustainable initiatives. With innovative
financial operational mechanisms, it supports the green transition of companies, especially SMEs and micro-
enterprises. To consolidate this model, it is crucial to strengthen digital integration, implement data-driven
climate governance, and promote intersectoral cooperation, thereby ensuring resilient ecosystems and a
sustainable economy (Caldwell & Larsen, 2021; Ke et al., 2022; Leal-Arcas et al., 2023; Maksymova, 2024).

Thus, Estrada-Chavira (2022) mentioned that the company ° ’Plataforma Mexicana de Carbono’’ began
its operational activities in 2013. This company, a subsidiary of the Mexican Stock Exchange Group MéxiCO2,
created an environmental market through social and financial instruments. For example, Clean Energy
Certificates (CELS), carbon credits, and the development of green, social, and sustainable bonds, which are
significant for Mexico to meet its emissions reduction goals and fight climate change. As a result, MéxiCO2
offers the market greenhouse gas reductions, carbon credit issuances, and certificates evaluated using
international methods or protocols, such as the Gold Standard (GS), Verified Carbon Standard (VCS), Plan
Vivo, and the Climate Action Reserve (CAR) from California, among others.

1.2.5. Experience Across the Rest of the Americas

Within the framework for achieving climate neutrality, the United States has focused on financing
environmentally friendly projects, with hydrogen as a means of clean energy production. Major corporations
and the American productive sector view this as a highly opportune solution to advance toward sustainability
goals and emissions reduction. In terms of regulation and policy, the U.S. Department of Energy has developed
a program called “’Hydrogen Shot,”” which centers on the use of this non-polluting energy and aims to reduce
its implementation costs. Additionally, another key step was the DOE’s publication of the ‘’Foundational
Science for Carbon-Neutral Hydrogen Technologies Program,’” which highlights efficient water electrolysis
for hydrogen production. These initiatives also project a growing U.S. demand for clean hydrogen, estimated
to reach 10 million tons by 2030, 20 million by 2040, and 50 million by 2050 (Jarori & Borucka, 2024a3;
Khabarov et al., 2019; Wang et al., 2024).

2. Methodology

For the present research, the applied methodology was a systematic literature review following the
PRISMA guidelines (Preferred Reporting Items for Systematic Reviews and Meta-Analyses). This approach
is characterized by its transparent documentation of the rationale behind the review and its results, following a
series of steps that enable the identification, selection, evaluation, and synthesis of studies to facilitate their
integration into the present work Page et al. (2021). Therefore, the articles included in this review were framed
within a time window from 2018 to 2024, ensuring the consistency and relevance of the information presented.

Stage 1. Review of Articles

As a first step, a review of articles was carried out using reliable information sources such as EBSCO,
Web of Science, and Scopus. Initially, two search criteria were applied: “’climate neutrality,”” and “’financing”’
in order to obtain the most accurate and relevant search results related to the topic of interest. The preliminary
results were as follows: 236 articles from EBSCO, 109 articles from Web of Science, and 146 articles from



Scopus. It is worth noting that the research initially included only two databases — EBSCO and Web of Science
—however, due to the limited number of results related to Latin America, Scopus was added in order to provide
broader and more comprehensive coverage of information from the Latin American region.

Stage 2. Selection of Articles

Within the three databases selected for this study — EBSCO, Web of Science, and Scopus — the following
results were obtained in a systematic and organized manner by incorporating additional information filtering
criteria: time window, type of document (articles), and open access availability. Based on these filters, the
following results were obtained: 236 articles in EBSCO, 68 articles in Web of Science, and 94 articles in
Scopus. Although the selected time window for the articles ranged from 2018 to 2024, three articles published
prior to this period were included due to the high quality and relevance of their content, which provided
valuable insights to complement more recent studies on the topic. Additionally, the keywords used in the search
process were: climate neutrality and financing. Finally, the articles selected for this research were published in
both English and Spanish.

Stage 3. Limitation of Articles and Exclusion Criteria

Among the limitations encountered in the article selection process, 10 duplicates were identified, 67
articles were excluded for lacking thematic eligibility, and 4 additional articles were found not to be directly
related to the core topics of climate neutrality and financing. Furthermore, 206 articles were removed after an
in-depth reading, as they were not essential to the subject due to a lack of relevant or precise information.
Additionally, 87 documents were excluded for more general reasons, such as redundancy, being outside the
established time frame, or lacking specific information relevant to the area under investigation.

Stage 4. Article Eligibility

Finally, through the aforementioned selection processes, a total of 50 articles were identified and
utilized for the development of the present research.
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3. Results

Resource: Adapted from Page et al. 2021

As the pathways of Climate Neutrality Financing Mechanisms have been addressed, the following
results have been gathered from various regions across the globe, categorized by sectors to which
contributions have been made, in order to synthesize the most concise and relevant information:



Table 1.

Results
Transportation Sector
Financial Interest
Financier Amount  Destination Project Country Year Authors Obijective Instrument Rate Deadline Conditions
Conglomerate of To reduce air pollution  Incentives and
7 companies in the and greenhouse gases Funds to
thousand technological The Catenary- produced by the alleviate the Transition from
Public and million construction and Pantograph Germany and Transport sector in climate issues Gas to Electric
Private dollars mobility sector. System (PAC) Switzerland 2022  Stoicaetal Europe. of this century. 0% 9 years Motorizations.
Energy Sector
Financial Interest
Financier Amount  Destination Project Country Year Authors Objective Instrument Rate Deadline Conditions
78 Achieving Climate Mandatory
thousand Neutrality through 10-year Economic
million Energy Fiscal Energy Fiscal Proper Management of extended Contribution for
European Union  dollars Directive Directive European Union 2022 Lovas, D the Energy Sector. Fund 0% deadline All State Parties.
Direct incentives
8 for private
thousand Public Sectors MNB Preferred investment in the
890 (CityHalls) and the Green Capital Green clean energy sector
Public and million Private Sector Requirements Promote a responsable Incentives, and favorable
Private dollars (Enterprises) Program Hungary 2020 Kandracs, C energy transition. Loans 0% 2 years regulations.
Hygrodgen production
from renewable energy
sources, a hydrogen
energy supply chain, Achieving three
Organization for 1 coupling, and the Partially by million tons
the Development  thousand synergistic 2030 and annually by 2030
of New Energy 326 development of net zero and twenty million
Technologies of ~ million Green Investment Production of hydrogen energy with neutrality tons by 2050 in
Japan dollars Fund Green Hydrogen Japan 2021  Yangetal lignite. Fund 0% by 2050 reductions.
Hydrogen Shot Hydrogen Shot Partially by
1 Program, the goal Program, whose goal is 2030 and Ensure global
The United thousand is to reduce the to reduce the cost of carbon leadership in key
States million  Production of Liquid cost of clean clean hydrogen by neutrality hydrogen
Government dollars Hydrogen hydrogen by 80% The USA 2023  Jaronetal 80%. N/A 0% by 2050 technologies.
Financial Sector
Financial Interest
Financier Amount  Destination Project Country Year Authors Obijective Instrument Rate Deadline Conditions
Substantially contribute Proper
to an environmental management of
International Direction of the objective, not cause economic resources
Financial International Taxonomy for harm to the in the taxonomy for
Corporation Financial sustainable Hilbrich et environmental Green eco-friendly
(IFC) N/A Corporation (IFC) activities South Africa 2022 al objectives included in Incentives 0% N/A projects.



the GFT, and ensure
minimum social

safeguards.
Real State — Construction Sector
Financial Interest
Financier Amount  Destination Project Country Year Authors Obijective Instrument Rate Deadline Conditions
Estonia, Croatia,
«Low Carbon Lithuania,
26 Emission Luxembourg,
thousand  National Investment Economy for Latvia, Malta,
966 Programs in Eco- Energy Efficiency Romania, Achieve neutrality
EU Cohesion million friendly in Residential and Slovenia and Economidou  Investments in energy by 2030 in the
Policy Funds dollars Constructions Public Buildings Slovakia 2014 etal efficiency in buildings.  Fund 0% 6 years sector.
Agricultural Sector
Financial Interest
Financier Amount  Destination Project Country Year Authors Objective Instrument Rate Deadline Conditions
Purchase of
resources such as
unmanned aerial
vehicles, milking
48 robots, driverless Controlled Optimize performance
thousand tractors, automated Environment and maintain ideal
million harvesting systems, Agriculture Krysovatyy conditions for crop Achieve Climate
European Union  dollars etc. Program European Union 2024 etal growth. Not mentioned N/A 6 years Neutrality by 2030.

Note: N/A: NOT MENTIONED



Below is a more detailed presentation of the results shown in Table 1, along with similar projects related
to the sector subdivided by regions:

3.1 Detailed results related to the Transportation Sector

As shown in Table 1 in Europe, the pantograph catenary system will allow the technology-driven
intelligent road networks the possibility of capturing energy through the movement of vehicles by sensors, it
is worth mentioning that it does not have a financial cost due to the great importance of promoting resources
in favor of climate mitigation and damage to nature. Among the smaller projects of this sector directed to
climate neutrality is the RNM Alliance (Renault, Nissan, and Mitsubishi) where these automotive factories are
seeking to reduce climate damage caused by the emission of gases due to the motorization used in their units,
this is why, This is why the alliance aims to achieve net emissions by 2050 through a technological mechanism
that allows to accurately quantify the environmental damage in multimodal transport and at the same time with
a change of electrified combustion that would be implemented in new vehicles produced by the brands in more
than 18 European countries and its expansion in its headquarters with presence in other continents to strengthen
its proposal.

3.2 Detailed results related to the Energy Sector

The European Union has been immersed in the need to comprehensively regulate fiscal and technical
management because the countries that comprise it have different points of view and individual directions
that have been a factor of multiple conflicting scenarios in the energy taxonomy, therefore, as shown in Table
1 of results in favor of this sector, they seek through (Fit for 55) to achieve climate neutrality with the
Climate Fund, which would eliminate this climate imbalance. Also, another result within Europe specifically
in Hungary, the public sector is not solid enough to finance alone the ecological transition, so private
participation is required as a means of incentive through sustainable financial products. The Central Bank
(MNB) has implemented strategies such as the Green Program and the Green Monetary Strategy to
encourage green loans, sustainable bonds, and ESG funds. Since 2020, state and corporate green bonds have
been issued, increasing green financing.

On the Asian continent, specifically in Japan, to mitigate the harmful effects of energy capture and
production, the use of electrolytic water technology to produce green hydrogen has been pursued due to the
geographical advantage of being surrounded by water. This, in turn, presents a wide scale of hydrogen
production technologies that are beneficial from renewable energy and large-scale electrolyzer technology
developments. This facilitates its clean energy transition in favor of the nation and the world at large while not
mentioning any fees. The more detailed project is shown in Table 1.

The United States has, in parallel with the Asian sector, opted for sustainable hydrogen innovations as
shown in Table 1, for the energy transition. The financial instrument is not mentioned as the total investment
is made by the U.S. government itself.

3.3 Detailed results related to Real State — the Construction Sector

The European Union has been hard at work focusing on economic and financial solutions that facilitate
the implementation of environmentally friendly buildings, where it has created a European Commission that
actively promotes energy efficiency at the regional level through its Cohesion Fund (CF) and European
Regional Development Fund (ERDF). The analysis of 176 action plans with a 2030 target submitted by August
2019 by CF signatories in the EU-27, covering around 11 million inhabitants, included 1060 financial
instruments targeting the building sector. These comprise instruments deployed at various levels of governance,
including energy supplier regimes that are implemented at the national level in each nation. Thus, to facilitate
the implementation of these actions, no interest rate is added to increase investment.

3.4 Detailed results related to the Agricultural Sector

The agricultural sector is one of the major strategic polluting sectors. Therefore, the European Union
has been working with technological solutions that provide innovations that provide non-polluting
improvements through sustainable projects, as shown in Table 1. In this aspect, the investment in

environmentally friendly resources will serve to guarantee zero neutrality until 2030, likewise, there is no
mention of the financial instrument used or the rate in the mentioned Sector.

3.5 Detailed results related to the Financial Sector
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With European corporations still showing some uncertainty due to investment risk and focus on
transitional environmental measures, it is mentioned that changes in operations towards cleaner actions and
environmental care premiums are highly costly. In the context of using climate change scenarios at the
corporate level, risk management and transition are two separate areas. Risk management examines transitional
effects and changes in legislation as well as political conditions, such as prioritizing climate neutrality, on the
company and how it can strengthen its resilience to them. Risk management also analyzes the physical effects
of climate change, such as droughts and heat waves, on the company. In risk management, companies can use
scenarios to investigate the future risks and opportunities of the transition to climate neutrality that can
financially and strategically affect an industry, the company, or the business model. This makes it easier for
factories to weigh investments and helps banks, investors, and financial market regulators to assess portfolios
and their risks. In turn, South Africa has implemented an initiative for the proper management of the economic
taxonomy linked to eco-friendly projects; no rate or timeframe is mentioned.

It is important to mention that in Latin America, there are no relevant results in question due to the
urgency of information and at the same time of implementation. Therefore, in order to present quality results,
the most clear and important has been exposed.

4. Discussion

Something that should be highlighted in relation to the conglomerate of results in Table 1, is the high
costs involved in the transitions in each of the sectors in favor of climate neutrality in each project and the
characteristics of the same. That’s why it’s so important to offer basic opportunities and guidance, making sure
that the resources collected are used effectively and in line with each situation’s specific needs. At the same
time, most of the climate neutrality projects in all regions of the world regardless of the sector in which they
are located, have sought the strategy that emissions be reduced significantly by 2030. However, due to the
scope and complexities of the same, the countries have stipulated the year 2050 at the latest that should be
completely neutral in premium of an improvement in the quality of life, production, construction, and industry,
among others, to achieve a friendly and healthy world in a cross-cutting manner.

Throughout this study, it has become evident that climate-neutral financing mechanisms act in a
concrete way to direct all resources to the projects that have the greatest positive impact on the environment.
For example, Economidou et al. (2024) and Krysovatyy et al (2024) even though they are in different projects
and sectors, the first is for construction and the other for the agricultural sector. The financier from which they
obtain the funds is the European Union, i.e. a public financier, where the amounts allocated to the projects total
billions of dollars aimed at mitigation and impact caused in the territories. However, Hilbritch et al (2024)
explains there are other types of financiers, such as the International Finance Corporation, which is a private
source, in turn Yang et al (2023) mentions one source of funding is the semi-governmental, which is the Japan
New Energy Technology Development Organization, therefore, you can find drastic differences coming from
the zero-emission funding.

On the other hand, Yang et al (2023) and Jarén & Borucka (2024) agree that innovation within the
energy sector, fundamentally in Hydrogen as a pillar of projects aimed at neutrality is of great help in these
cases for Japan and the United States, in these cases the sources of financing are public and present a rate of
0% these in favor of an emancipation of opportunities and innovations on the way to zero emissions. On the
contrary, Lovas (2022) and Salazar Navarro (2024) note that the European Union allocates 78 times the amount
of financing for the administration of its energy matrix. A similar aspect shared among the authors is that the
financing rate is 0%, with the public sector acting as the primary financier. Furthermore, much of the funding
is projected for 2030, although there are differences and uncertainties regarding the specific terms and
timelines. On the other hand, Kandracs (2023) stands out widely concerning the project term of 2 years,
currently, this is operational and completed in comparison with the rest of the energy sector projects were on
a par with the financial instruments evidenced by the rest of the authors of the energy sector is the one that
adds the loan as an additional mechanism, at the same time the financier is public-private.

Krysovatyy et al (2024) present within the agricultural sector a public financing of high amounts as is
the European Union, a characteristic shared with Leahy et al (2020) and Umar et al (2023) where the main
rationale is based on public financing for zero emissions in projects that seek to guarantee an environmentally
friendly implication based on sustainability.

On the other hand, Yang et al (2023) and Zhao et al (2024) in the Asian region to achieve climate
neutrality in strategic sectors, the region has set a condition premium of the use of clean technology in the
direction of digitization projects based on these guidelines to follow, on the contrary, lonescu et al (2024) and
Pahle et al (2025) emphasize the importance of establishing conditional frameworks for projects in general,
even when technological innovations are involved.
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Although the financial instruments for climate neutrality can be varied and can even be some at a time,
several authors have shared the bond as the alternative to capture resources for various projects, among them
are Lovas (2022), Baker et al (2014) and Ameli et al (2020). These instruments have been implemented as a
way to achieve neutrality in their projects.

Leal-Arcas (2023) and Maksymova (2024) agree with Battison et al (2021) regarding innovative
financial and operational mechanisms, support the green transition of companies such as green bonds that seek
to minimize the harmless financial impact for contractual sustainable measures of the financial scope focused
on neutrality.

5. Conclusion

Based on the results presented, the financing mechanisms in the direction of climate neutrality work in
the same way in the different regions of the world; however, it is about the sectors where the manner of
implementation of these instruments can be evidenced based on the project they are seeking to solve. Although
achieving zero emissions is a constant struggle and work, in many of the projects mentioned in Table 1. the
results clearly and concisely reflect the way of working and the route to achieving them within the necessary
timeframe and conditions.

In terms of regulations, fiscal situations, regulatory policies, and social environments in various
countries, there is a lack of precise regulatory bases and implementation roadmaps. This may depend on the
current relevance of climate neutrality. On the other hand, most sustainable projects work hand in hand with
environmental protection and pollution reduction. Therefore, appropriate instruments and national frameworks
tailored to each country’s unique political context should be established to facilitate their effective planning
and successful implementation.

Now, within the region with more projects and cases of implementation around zero emissions is the
European Union. This is largely due to its environmental commitment and form of compensation for the
damages emitted before an action, which is why they have allocated time objectives and large amounts of
money. The sector that has been most related and channeled through financing instruments has been the energy
sector because being strategic and at the same time, a major pollutant for energy production is where Europe
has developed technologies, resources, and means capable of guaranteeing a clean energy transition and
facilitation. A key project shown in Table 1 is the creation of an energy fiscal management system to manage
clean energy projects aimed at neutrality, which can be an example of implementation in other regions of the
world to simplify progress and administration.

On the other hand, in the energy sector, we see promising projects using hydrogen as a clean energy
source, especially in Asia, with Japan leading the way. Similarly, in North America, particularly in the United
States, there is strong collaboration between the public and private sectors, which is significantly boosting the
energy supply chain.

At the same time, within the transportation sector, the expectation of searching for clean motorization
has become relevant for the automotive manufacturing sector, with the use of technology through sensors
adapted to roads that channel energy through vehicle movement. At the same time, alliances between Asian
companies such as Mitsubishi and Nissan with European companies such as Renault are looking for electric
motorization for their units and marketing them worldwide. This will lead to a large part of the transportation
market migrating to clean transitions. As a result, the United States is on the road to implementation.

As part of achieving climate neutrality, the construction sector is immersed in strategies at the European
level with sustainable construction programs. Although this sector is highly costly in its operation, Europe has
achieved great achievements and optimal technologies that should be taken as a form of implementation in all
regions and parts of the world, because its environmental management has managed to be carbon neutral, which
facilitates real estate development in any sector.

On the other hand, the agricultural and financial sectors haven’t developed as much. Europe, however,
is making real progress with environmentally friendly projects, especially thanks to technological advances
aimed at climate neutrality. This kind of effort is something every country and region should take on,
particularly in agriculture, since it’s one of the most polluting sectors.Based on what was mentioned by the
Authors and Projects of the various sectors found in the results, the following can be evidenced: achieving
climate neutrality in any sector is highly costly due to the large number of resources, knowledge, and
transcendental aspects that it requires, therefore, some regions in certain sectors are financially limited to work
on projects that provide and are environmentally friendly. As can be seen in the table of results, the most used
instrument for the projects is the funds, which as a great characteristic of these is to gather all public, private,
or mixed investment resources, which is complex for countries or regions that are economically limited. As it
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is visible, Latin America, Africa, and the rest of America do not present transcendental projects of climate
neutrality due to the lack of resources, knowledge, and time pressure because it is still a modern aspect that
requires a time of employment. This means that at the same time, the environment is not being fully worked
for these regions of the planet.

Although many of the countries, based on the projects they manage, stipulate deadlines and individual
and precise conditions, they may be in a dilemma due to a series of factors such as project size, delimitation of
the work plan, structuring of execution, trial and error evaluations and a series of characteristics that may cause
a delay or failure to meet deadlines.

It is important to mention that all the projects presented in the results do not present a rate, because they
are prioritizing the interest of seeking projects that benefit the countries to achieve emission reductions, their
commitment to the environment and nature, and their international relevance in the sustainable management
of their implementations in general, as shown in Table 1.

As a key point at a general level, we must take the following into account: the advancement,
management, and resources available in developed regions — along with their high level of knowledge and
easy access to instruments — allow them to carry out projects in a more feasible, efficient, and well-managed
way. That is why generating alliances between sectors and regions at a global level can not only be beneficial
for the planet and climate neutrality, but at the same time, it would generate coexistent forms of collaboration
through retribution in certain areas. Within the financing through fee-free instruments, investment with large
residuals, improvements of the environmental condition at the project site, adaptability, and knowledge
generated from the projects. All this is in favor of a better global condition and an effective way to reach full
climate neutrality.

It should be noted that the study had limitations in terms of information in certain regions of the planet,
such as Africa and specifically in Latin America, which do not provide sufficient data, results, and scarcity of
relevant information, largely causally due to the implication of contemporary periods of the booming climate
neutrality and at the same time due to the high costs of implementation.

Finally, this work could help show how different projects have impacted the environment over time,
across regions and sectors. It could also highlight areas where research and action are still missing. These
places will be critical for understanding how much progress is truly being made in the global fight against
pollution and the damage being done to the planet.

6. References

Agudelo-Herrera, 1. (2023). Resefia del libro: Global Climate Justice Theory and Practice. Relaciones
Internacionales, 96(2). https://doi.org/10.15359/ri.96-2.8

Ameli, N., Drummond, P., Bisaro, A., Grubb, M., & Chenet, H. (2020). Climate finance and disclosure for

institutional investors: why transparency is not enough. Climatic Change, 160(4), 565-589.
https://doi.org/10.1007/s10584-019-02542-2

Backes, J. G., & Traverso, M. (2022). Life cycle sustainability assessment as a metrics towards SDGs agenda
2030. In Current Opinion in Green and Sustainable Chemistry (\Vol. 38). Elsevier B.V.
https://doi.org/10.1016/j.cogsc.2022.100683

Baker, L., Newell, P., & Phillips, J. (2014). The Political Economy of Energy Transitions: The Case of South
Africa. New Political Economy, 19(6), 791-818. https://doi.org/10.1080/13563467.2013.849674

Ballesteros, F., Hittel, A., Neuhoff, K., & Marchewitz, C. (2023). On the way to climate neutrality:
Scenarios can facilitate the transition of companies and the financial sector.
https://doi.org/10.18723/diw_dwr:2023-25-1

Battiston, S., Dafermos, Y., & Monasterolo, I. (2021). Climate risks and financial stability. In Journal of
Financial Stability (Vol. 54). Elsevier B.V. https://doi.org/10.1016/j.jfs.2021.100867

Brahmi, M., Esposito, L., Parziale, A., Dhayal, K. S., Agrawal, S., Giri, A. K., & Loan, N. T. (2023). The
Role of Greener Innovations in Promoting Financial Inclusion to Achieve Carbon Neutrality: An
Integrative Review. Economies, 11(7). https://doi.org/10.3390/economies11070194

Caldwell, M., & Larsen, G. (2021). Improving Access to the Green Climate Fund: How the Fund Can Better
Support Developing Country Institutions. World Resources Institute.
https://doi.org/10.46830/wriwp.19.00132

13



Christophers, B. (2019). Environmental Beta or How Institutional Investors Think about Climate Change and
Fossil Fuel Risk. Annals of the American Association of Geographers, 109(3), 754—774.
https://doi.org/10.1080/24694452.2018.1489213

Cristina Crespo Garay. (n.d.). Rumbo a la neutralidad climética en 2050: ¢ Qué es la huella cero de
carbono? [Towards climate neutrality in 2050: What is zero carbon footprint] Retrieved October 8,
2024, from https://www.nationalgeographic.es/medio-ambiente/rumbo-a-la-neutralidad-climatica-en-
2050-que-es-la-huella-cero-de-carbono

Cunha, F. A. F. de S., Meira, E., & Orsato, R. J. (2021). Sustainable finance and investment: Review and
research agenda. Business Strategy and the Environment, 30(8), 3821-3838.
https://doi.org/10.1002/bse.2842

Debkowska, K., Dymek, L., Kutwa, K., Perto, D., Perlo, D., Rogala, W., Ryciuk, U., & Szewczuk-Stepien,
M. (2022). The Analysis of Public Funds Utilization Efficiency for Climate Neutrality in the European
Union Countries. Energies, 15(2). https://doi.org/10.3390/en15020581

de Gooyert, V., de Coninck, H., & ter Haar, B. (2024). How to make climate policy more effective? The
search for high leverage points by the multidisciplinary Dutch expert team ‘Energy System 2050.’
Systems Research and Behavioral Science. https://doi.org/10.1002/sres.3039

Della Valle, N., Ulpiani, G., & Vetters, N. (2023). Assessing climate justice awareness among climate
neutral-to-be cities. Humanities and Social Sciences Communications, 10(1).
https://doi.org/10.1057/s41599-023-01953-y

Dumrose, M., Rink, S., & Eckert, J. (2022). Disaggregating confusion? The EU Taxonomy and its relation to
ESG rating. Finance Research Letters, 48. https://doi.org/10.1016/j.frl.2022.102928

Dusik, J., & Bond, A. (2022). Environmental assessments and sustainable finance frameworks: will the EU
Taxonomy change the mindset over the contribution of EIA to sustainable development? Impact
Assessment and Project Appraisal, 40(2), 90-98. https://doi.org/10.1080/14615517.2022.2027609

Economidou, M., & Bertoldi, P. (2014). Financing Building energy Renovations.
https://doi.org/10.2790/28141

Economidou, M., Della Valle, N., Melica, G., & Bertoldi, P. (2024). The role of European municipalities and
regions in financing energy upgrades in buildings. Environmental Economics and Policy Studies, 26(2),
369-401. https://doi.org/10.1007/s10018-023-00363-3

Estrada-Chavira, M. E. (2022). Evolucién y controversias de los bonos de carbono en México. [ Evolution
and controversies of carbon credits in Mexico] Semestre Econémico, 11(1), 127-133.
https://doi.org/10.26867/se.2022.v11i1.132

European Parliament and the Council of the European Union. (2021). Regulation (EU) 2021/1119 for
achieving climate neutrality (European Climate Law).

Fichter, K., Ludeke-Freund, F., Schaltegger, S., & Schillebeeckx, S. J. D. (2023). Sustainability impact
assessment of new ventures: An emerging field of research. Journal of Cleaner Production, 384.
https://doi.org/10.1016/j.jclepro.2022.135452

Gebara, C. H., & Laurent, A. (2023). National SDG-7 performance assessment to support achieving
sustainable energy for all within planetary limits. Renewable and Sustainable Energy Reviews, 173.
https://doi.org/10.1016/j.rser.2022.112934

Goecke, H., & Hiither, M. (2016). Regional convergence in Europe. Intereconomics, 51(3), 165-171.
https://doi.org/10.1007/s10272-016-0595-x

Hilbrich, S., Berensmann, K., Artmann, G., Ashman, S., Herbold, T., Létters-Viehof, S., Monti, A.,
Paffhausen, F., Roigk, S., & Steenkamp, L. A. (2024). Implementing sustainability taxonomies to
redirect capital flows: the case of South Africa. Climate Policy.
https://doi.org/10.1080/14693062.2024.2415382

Ionescu, R. V., Zlati, M. L., Antohi, V. M, Cristea, D. S., Petrea, Stefan M., & Fortea, C. (2024). Modelling
the economic and environmental impacts of water resources in the context of climate neutrality in the
EUSDR member states. Frontiers in Environmental Science, 12.
https://doi.org/10.3389/fenvs.2024.1353107

loshchikhes, B., Frank, M., Elserafi, G., Magin, J., & Weigold, M. (2024). Developing Expert Systems for
Improving Energy Efficiency in Manufacturing: A Case Study on Parts Cleaning. Energies, 17(14).
https://doi.org/10.3390/en17143417

14



IPCC. (2021). Cambio Climético 2021.
https://www.ipcc.ch/report/ar6/wgl/downloads/report/IPCC_AR6_WG1 SPM_Spanish.pdf

Jaron, A., & Borucka, A. (2024a). Analysis of Energy System Transformations in the European Union. In
Energies (Vol. 17, Issue 23). Multidisciplinary Digital Publishing Institute (MDPI).
https://doi.org/10.3390/en17236181

Jaron, A., & Borucka, A. (2024b). Analysis of Energy System Transformations in the European Union. In
Energies (Vol. 17, Issue 23). Multidisciplinary Digital Publishing Institute (MDPI).
https://doi.org/10.3390/en17236181

Kandréacs, C. (2023). Financing a Sustainable Economy in Hungary, Opportunities and Challenges:
Decarbonisation, Green Transition, Sustainable Finance, Central Bank. Public Finance Quarterly,
69(1), 29-45. https://doi.org/10.35551/PFQ_2023_1 2

Ke, J., Jahanger, A., Yang, B., Usman, M., & Ren, F. (2022). Digitalization, Financial Development, Trade,
and Carbon Emissions; Implication of Pollution Haven Hypothesis During Globalization Mode.
Frontiers in Environmental Science, 10. https://doi.org/10.3389/fenvs.2022.873880

Khabarov, N., Lubowski, R., Krasovskii, A., & Obersteiner, M. (2019). Flobsion—flexible option with
benefit sharing. International Journal of Financial Studies, 7(2). https://doi.org/10.3390/ijfs7020022

Kilkis, S., Ulpiani, G., & Vetters, N. (2024). Visions for climate neutrality and opportunities for co-learning
in European cities. Renewable and Sustainable Energy Reviews, 195.
https://doi.org/10.1016/j.rser.2024.114315

Krysovatyy, A., Maksymova, I., Kurilyak, V., Radin, M., & Kurilyak, M. (2024). International convergence
towards a climate-neutral economy: modeling the agricultural sector. In journal.com (Vol. 10, Issue 2).
https://are-journal.com

Leahy, S., Clark, H., & Reisinger, A. (2020). Challenges and Prospects for Agricultural Greenhouse Gas
Mitigation Pathways Consistent with the Paris Agreement. Frontiers in Sustainable Food Systems, 4.
https://doi.org/10.3389/fsufs.2020.00069

Leal-Arcas, R., Martinez, L. U., Abang, V., Kapur, K., Greenwood, S., Chatzopoulos, K., Nair, A., &
Schoettmer, L. (2023). Climate Neutrality and Sustaibability in International Trade.
https://scholarship.law.upenn.edu/jil/vol44/iss3/2

Lou, J., Hultman, N., Patwardhan, A., & Qiu, Y. L. (2022). Integrating sustainability into climate finance by
quantifying the co-benefits and market impact of carbon projects. Communications Earth and
Environment, 3(1). https://doi.org/10.1038/s43247-022-00468-9

Lovas, D. (2022). Role of Energy Taxation in Terms of Achieving Climate Neutrality. Review of European
and Comparative Law, 50(3), 39-59. https://doi.org/10.31743/recl.13905

Maksymova, I. (2024). Digitally driven model of a climate-neutral economy in terms of global financial
capacity. 3(56). https://doi.org/10.55643/fcaptp.3.56.2024.4399

McKinsey & Company. (2022). Carbon-Neutral Hungary Pathways to a successful decarbonization.
www.mckinsey.com

Ministerio de Economia, C. e I. (2014). Strategic Energy Plan.
https://www.enecho.meti.go.jp/en/category/others/basic_plan/pdf/4th_strategic_energy_plan.pdf

National Geographic, & Cristina Crespo Garay. (n.d.). Rumbo a la neutralidad climética en 2050: ¢ Qué es la
huella cero de carbono? Retrieved November 12, 2024, from
https://www.nationalgeographic.es/medio-ambiente/rumbo-a-la-neutralidad-climatica-en-2050-que-es-
la-huella-cero-de-
carbono#:~:text=%22L a%20neutralidad%20clim%C3%A1tica%20se%20refiere,1a%20absorci%C3%B
3n%?20natural%20del%20planeta.

Noailly, J., & Smeets, R. (2022). Financing Energy Innovation: Internal Finance and the Direction of
Technical Change. Environmental and Resource Economics, 83(1), 145-169.
https://doi.org/10.1007/s10640-021-00602-9

Nucci, C. A. (2024). Climate neutral and smart cities: towards the energy transition. EPJ Web of
Conferences, 310. https://doi.org/10.1051/epjconf/202431000016

Page, M. J., McKenzig, J. E., Bossuyt, P. M., Boutron, I., Hoffmann, T. C., Mulrow, C. D., Shamseer, L.,
Tetzlaff, J. M., Akl, E. A., Brennan, S. E., Chou, R., Glanville, J., Grimshaw, J. M., Hrébjartsson, A.,
Lalu, M. M., Li, T., Loder, E. W., Mayo-Wilson, E., McDonald, S., ... Moher, D. (2021). The

15



PRISMA 2020 statement: An updated guideline for reporting systematic reviews. In The BMJ (Vol.
372). BMJ Publishing Group. https://doi.org/10.1136/bmj.n71

Pahle, M., Quemin, S., Osorio, S., Gunther, C., & Pietzcker, R. (2025). The emerging endgame: The EU ETS
on the road towards climate neutrality. Resource and Energy Economics, 81.
https://doi.org/10.1016/j.reseneeco.2024.101476

ParlAmericas. (2019). Manual sobre financiamiento climatico: Mecanismos y oportunidades para América
Latina y el Caribe Introduccion. [Climate Finance Handbook: Mechanisms and Opportunities for Latin
America and the Caribbean Introduction]
https://www.parlamericas.org/uploads/documents/Primer_on_Climate_Financing_spa.pdf

Programa de las Naciones Unidas para el Desarrollo - UNDP Climate Promise. (2023, October). ¢Qué es la
financiacion climatica y por qué es necesario incrementarla? [ What is climate finance and why does it
need to be increased] https://climatepromise.undp.org/es/news-and-stories/que-es-la-financiacion-
climatica-y-por-que-es-necesario-
incrementarla#:~:text=Puede%20presentarse%20a%20trav%C3%A95%20de,y%20el%20aumento%20
de%20resiliencia.

Salazar Navarro, C. (2024). La Taxonomia Verde de la Unién Europea en el contexto de Crisis Energética.
[The European Union's Green Taxonomy in the context of the Energy Crisis] Revista Crénica
Tributaria, 191(2), 139-164. https://doi.org/10.47092/CT.24.2.5

Stoica, M., Ionut NITU, A., & Mircea, M. (2022). An Algorithm for Transport Optimization as the Effect of
the European Green Deal and Climate Neutrality Goals. Informatica Economica, 26(4/2022), 5-19.
https://doi.org/10.24818/issn14531305/26.4.2022.01

Touza Lara, L., & Escribano Frances, G. (2022). La Union Europea rumbo a la Neutralidad Climatica: con
Brijulay Deriva [ The European Union towards Climate Neutrality: with Compass and Drift]
https://www.funcas.es/wp-content/uploads/2023/01/PEE-174 Lazaro_Escribano.pdf?utm_source

Ulpiani, G., & Vetters, N. (2023). On the risks associated with transitioning to climate neutrality in Europe:
A city perspective. Renewable and Sustainable Energy Reviews, 183.
https://doi.org/10.1016/j.rser.2023.113448

Umar, M., Yousaf Raza, M., & Xu, Y. (2023). Determinants of CO2 emissions and economic progress: A
case from a developing economy. Heliyon, 9(1). https://doi.org/10.1016/j.heliyon.2022.e12303

United Nations Climate Change. (n.d.). Climate Neutral Now. Retrieved November 12, 2024, from
https://unfccc.int/climate-action/climate-neutral-
now#:~:text=The%20Climate%20Neutral%20Now%20Initiative%20encourages%20and%20supports
%200rganizations%20to,t0%20provide%20recognition%20for%20it.

Vaitiekuniene, R., Sutiene, K., Kovalov, B., & Krusinskas, R. (2024). Does the Financial and Innovation
Performance of European and Asian—Oceanian Companies Coincide with the Targets of the Green
Deal? Sustainability (Switzerland), 16(4). https://doi.org/10.3390/su16041485

Wang, L., Liu, W., Sun, H., Yang, L., & Huang, L. (2024). Advancements and Policy Implications of Green
Hydrogen Production from Renewable Sources. In Energies (Vol. 17, Issue 14). Multidisciplinary
Digital Publishing Institute (MDPI). https://doi.org/10.3390/en17143548

Yang, L., Wang, S., Zhang, Z., Lin, K., & Zheng, M. (2023). Current Development Status, Policy Support
and Promotion Path of China’s Green Hydrogen Industries under the Target of Carbon Emission
Peaking and Carbon Neutrality. Sustainability (Switzerland), 15(13).
https://doi.org/10.3390/su151310118

Zhang, Y., Jiang, Y., Song, J., & Guo, Q. (2023). Research on the influence mechanism of environmental
protection concept on consumption in the context of climate neutrality. Economic Research-
Ekonomska Istrazivanja , 36(1), 1-20. https://doi.org/10.1080/1331677X.2023.2171456

Zhao, J., Liu, D., & Huang, R. (2023). A Review of Climate-Smart Agriculture: Recent Advancements,
Challenges, and Future Directions. In Sustainability (Switzerland) (\Vol. 15, Issue 4). MDPI.
https://doi.org/10.3390/su15043404

Zhao, K., Wu, C., & Liu, J. (2024). Can Artificial Intelligence Effectively Improve China’s Environmental
Quality? A Study Based on the Perspective of Energy Conservation, Carbon Reduction, and Emission
Reduction. Sustainability, 16(17), 7574. https://doi.org/10.3390/su16177574

16



