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Introduction

This book seeks to provide a comprehensive in-depth reflection
on cooperation between the European Union (EU) and Brazil,
especially in the field of sustainability and environmental governance.
Although the project is funded by the European Union, the views and
opinions expressed here are the authors’ alone and do not necessarily
reflect those of the European Union. The work explores, through
different contributions, the complex political, economic and scientific
relationships that shape the environmental policies of these two regional
blocs. At the heart of these discussions, the Jean Monnet Chair (JMC) at
the Federal University of Goids (UFG) has presented itself as a structure
that pursues the innovation and integration of academic knowledge and
public policies, thus creating practical solutions to global challenges,
with a focus on promoting sustainability.

The first chapter, “European Union and Brazil: a brief analysis of the
application of artificial intelligence in environmental protection and its
global impacts”, by Marcelo Fernandes de Oliveira and Victéria Eduarda
Flauzin, deals with one of the most innovative tools in the fight for
environmental protection: artificial intelligence (AI). The authors discuss
how the EU has used Al to monitor and mitigate environmental problems
such as deforestation, pollution and climate change, using technologies

https://doi.org/10.36311/2025.978-65-5954-580-3.p7-11
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like satellite monitoring, predictive modeling and real-time data analysis.
The research highlights how these technologies can be applied in Brazil
and how, through closer cooperation, it is possible to transform these
tools into solutions for the country’s environmental challenges. In a global
scenario where environmental denialism is gaining traction, especially
with the rise of political movements like the one led by Donald Trump, the
contribution of Al has become crucial. The chapter discusses the interaction
between the practices of the European Union and the possibility of these
serving as a model for Brazil, with an emphasis on the global impact of
such innovations. The JMC-UFG fits into this context, as its objective is
to promote exactly this type of integration of scientific knowledge with
public policies, while expanding international collaboration.

The second chapter, “Environmental Regulatory Strategies as a Basis
for the Agricultural Trade Agreement Involving the European Union and
Mercosur”, by José Neto Cassiano de Camargo and Karla Emmanuela
Ribeiro Hora, delves deeper into the impact of environmental policies on
the negotiation of the trade agreement between the European Union and
Mercosur. The study reveals how the EU has introduced environmental
provisions into trade negotiations, with the aim of ensuring that products
imported into Europe do not come from degraded or deforested areas.
This approach reflects a growing concern for sustainability, but also reveals
the tensions that arise due to the different economic and social realities
of the countries involved. This chapter discusses how Brazil may benefit
from strengthening its environmental policies through these negotiations,
especially with regard to the monitoring of protected areas and the inclusion
of new actors in environmental regulation. Within the scope of the
JMC-UEFG, the analysis of how the European Union uses environmental
practices and regulations in its foreign policy becomes even more relevant.
The JMC-UFG aims to study these commercial and political dynamics, in
order to understand how EU best practices can be applied in the Brazilian
context, while promoting the development of sustainable solutions and
the adaptation of local policies to global demands.

Chapter three, “Climate Governance in Perspective: A Comparison
between Brazilian and Spanish Policies for Climate Adaptation and
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Mitigation,” by Diego Tarley Ferreira Nascimento and Javier Martin-
Vide, offers a comparative analysis of Brazil and Spain’s respective climate
policies, with a focus on climate change adaptation and mitigation. The
analysis reveals that, although both countries face similar challenges,
there are important lessons to be learned. Spain, with its consolidated
experience in regional and local climate policies, offers a model that can
be adapted by Brazil, especially with regard to the integration of local,
regional, and national spheres in climate governance. The authors suggest
that Brazil, inspired by Spanish practices, could more effectively integrate
its climate governance policies, thus ensuring climate finance and social
justice, as well as facilitating an inclusive and sustainable energy transition.
In this context, the JMC-UFG has encouraged the debate on climate
governance, promoting an exchange of experiences and the development
of public policies that are both effective and adaptable to local realities.
The training of students and researchers through undergraduate courses,
events and workshops, and the Climathon itself, as proposed by the JMC-
UFG, constitutes an effective strategy for engaging society and public
policymakers in the process of adapting international best practices to the
Brazilian reality.

The fourth chapter, “On the European Union’s Deforestation
Regulation: Sustainability Policy or Economic Protectionism?”, by Filipe
Prado Macedo da Silva, examines the new ‘Regulation on Products Not
Associated with Deforestation’ of the European Union, included in the
European Green Deal. The analysis details the impact of this regulation on
global trade, questioning whether it represents a true sustainability policy
or a form of economic protectionism, especially in relation to Brazil, one
of the world’s largest exporters of agricultural products. The regulation
aims to ensure that products imported into the EU are not associated
with deforestation practices, through a rigorous system of monitoring and
tracking of supply chains. The chapter discusses the challenges for Brazil,
but also points out opportunities, provided there is a joint effort to improve
traceability and transparency in agricultural practices. Along these lines,
the JMC-UFG seeks to assess the impact of international regulations and
how they can be implemented effectively in Brazil. Therefore, integration
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of European and Brazilian sustainable policies is one of the main lines of
action of the JMC-UFG, which promotes a dialogue between academics,
the government and civil society in order to apply these practices.

Finally, chapter five, “Sustainable Transformation: The Role of
INYAGA/UFR] in the Brazil-European Union Connection”, by Kelyane
Silva, Fabiana dos Santos e Souza Frickmann, Thalissa PAidua Gilaberte,
Eliane Ribeiro Pereira, Ana Paula Sperling Mendes, Ant6nio José Barbosa
de Oliveira, Rosdrio Mauritti, Vicente Antonio de Castro Ferreira and
Rodrigo Antunes Malvar Hermida, highlights the work of Inyaga, a
socio-environmental impact incubator at the Federal University of Rio
de Janeiro (UFR]J). Inyaga is a concrete example of how innovation and
sustainability can be incorporated into the academic environment and
engage both the public and private sectors. The chapter explores how
the collaboration between the UFR] and ISCTE (University Institute of
Lisbon) has generated significant results in terms of scientific research,
social innovation projects and the development of sustainable solutions.
Inyaga acts as a link between Brazil and the European Union, promoting
the exchange of knowledge and experiences and contributing to the
formation of an innovation ecosystem that integrates sustainability. The
role of the JMC-UFG in supporting this international collaboration is
reflected in its commitment to training students, academics and other
stakeholders and, as such, prepare them to apply the EU’s sustainability
practices in the Brazilian context.

The JMC-UEG has set a goal to integrate knowledge acquired
in the different chapters and transform it into concrete action. By
promoting the exchange of knowledge between Brazil and the European
Union, and by supporting the adaptation of European policies to the
Brazilian context, the organ not only contributes to the construction of
a more sustainable future, but also trains the next generation of leaders
and experts in environmental governance and sustainable innovation.
Its main purpose is to build a bridge between the two realities, helping
to create solutions for shared global challenges like combating climate
change and preserving ecosystems.

10
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This work, together with other activities developed by the JMC-
UFG, represents an attempt to deepen and expand cooperation between
the European Union and Brazil, not only in the academic field, but also
in the political, economic and social spheres, with the aim of promoting a
transition to a greener and more sustainable global economy.

We would like to express our sincere gratitude to the authors of
this book, whose dedication and intellectual input form the foundation
of this project. We also thank the scientific committee and the organizing
committee of the seminar who, through their commitment and
competence, made this event an important milestone in the dissemination
of knowledge. Furthermore, we extend our gratitude to Editora UNESP -
Cultura Académica, represented by Prof. Marcelo Fernandes de Oliveira,
for their indispensable partnership and support. Finally, we thank everyone
who contributed directly or indirectly to the activities of the JMC-UFG
from 2023 to 2025. Without the collective effort and commitment of each,
we could not have achieved the proposed objectives and achievements of
this academic journey.

Lais Forti Thomaz
Coordinator of the Jean Monnet Chair at UFG
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The European Union and Brazil:
a brief analysis of the application of artificial intelligence
in environmental protection and its global impacts

Marcelo Fernandes de Oliveira

Victéria Eduarda Flauzino

Abstract: This research explores the potential of using artificial intelligence (Al) in
environmental protection. It investigates how third sector institutions, government
agencies and private corporations have implemented these technologies for ecological
purposes in the European Union, and how they might be applied in Brazil. The study
sought to understand how Al can be used to monitor and mitigate environmental
problems, including deforestation, pollution and climate change, through techniques like
real-time data analysis, satellite monitoring and predictive modeling. Furthermore, the
research analyzed the impact of these initiatives on the relations between the European
Union and Brazil, and how the production and application of Al technologies can
influence global regulations and guidelines in a context of rising environmental denialism
during Donald Trump’s second term as president of the United States.

Keywords: European Union-Brazil; artificial intelligence; environmental protection; and
global impacts

INTRODUCTION

Artificial intelligence (Al) has already become part of contemporary
society, impacting various sectors of daily life. Generative Al tools
exemplify the transformative potential of these technologies, by providing
near-human interactions and innovative solutions to complex problems
like environmental issues.

https://doi.org/10.36311/2025.978-65-5954-580-3.p13-27
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Generative Al is designed to create new content, using advanced
models to produce texts, images, music and various data autonomously. It
is capable of simulating human creativity and create new content that can
be used in various contexts, including environmental protection.

With this in mind, the private sector has been investing heavily
in the development and improvement of Al algorithms. The report
“Global Artificial Intelligence Study: Exploiting the Al Revolution”, by
PricewaterhouseCoopers (PwC) projects global investment in Al at US$
15.7 trillion by 2030. This magnitude of investment indicates that Al will
become a centerpiece in the innovation and sustainable growth strategies
of corporations seeking competitive advantage.

Nevertheless, the application of Al in the public sector to date has
been slow. This research aims to help fill this gap, mainly by exploring the
potential of using Al for environmental purposes. In this sense, we seek to
understand how this technology can be applied to monitor and mitigate
environmental problems, such as deforestation, pollution and climate
change, using real-time data analysis, satellite monitoring and predictive
modeling. The research will also examine the impact of these initiatives on
global environmental regulations and guidelines, and was carried out in
light of the Philosophy of Information.

As for the structure, section one presents the employed methodology.
Next, we demonstrate the quantitative results obtained from surveys of public
opinion on environmental issues using the Brand24 tool. The third section
addresses the theoretical foundations of the Philosophy of Information that
underpins this study. In the fourth section, we report on the experiences of
the European Union (EU) in using Al for environmental protection and
its potential for application in other parts of the world, more specifically in
developing countries like Brazil. Finally, our conclusions are presented.

1. METHODOLOGY

The qualitative approach of this research was chosen for its
suitability in exploring the impacts of Al on environmental protection

14
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and its international repercussions. We combined a quantitative analysis,
including statistics on the adoption of Al in environmental practices and
indicators, with a solid theoretical and practical foundation. In summary,
the methodological strategy consists of a literature review complemented
with case studies and quantitative data.

The literature review was carried out in IEEE Xplore and Google
Scholar, where we prioritized scientific articles, systematic reviews
and technical studies related to the application of Al in environmental
protection and its ethical and political implications. The remaining
documentary research focused on reports, official documents, publications
of non-governmental, governmental and business organizations, as well as
international regulations and treaties related to the topic.

The case studies analysis centered around ongoing EU efforts, such
as the Emissions and Pollution Monitoring System; the Environmental
Data Platform; Artificial Intelligence and Water Resource Management;
Data Analytics for Environmental Policy; and Early Warning and
Intervention Systems. All of these are integrated and supported by the
EU’s Copernicus Program.

In terms of quantitative data collection, we used the Brand24 media
monitoring tool to track in real time public opinion and discussions about
the use of Al in environmental protection in the EU and Brazil. This tool
made it possible to identify contemporary trends and debates on social
media, blogs and news sites, thus complementing the academic analysis
with data from public and commercial discourse. The data collected
through Brand24 was triangulated with the results of the bibliographic
and documentary research, ensuring a comprehensive and well-founded
analysis on the issue.

2. Resurrs oF THE DaTa ANALYsis ON KEYwoORDSs IN THE BrRaND24 TooL
FOR THE EUROPEAN UNION AND BRrRAZIL

The results obtained from the application of the Brand24 media
monitoring tool on public opinion, using the keywords “artificial

15
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intelligence (Al)” and “environmental preservation” in the context of the
EU and Brazil were:

* 58,369 mentions of the keywords, 19,397 on social media and
38,972 outside those platforms;

e On X, we found 2,358 mentions, while TikTok had 1,665

mentions;

* 'The remaining mentions occurred on blogs specialized in
technology and the environment, news sites (BBC, CNN,
Reuters), Podcasts (272) and Forums (227).

The reach of the mentions on social media was 144 million people;
outside of these, another 238 million people were reached. Sentiment
analysis of the keyword mentions resulted in:

e Positive sentiment: 5,192 mentions highlighted benefits or
positive impacts of using Al in environmental protection;

e Neutral sentiment: 36,309 mentions; and

*  Negative sentiment: 2,868 mentions associated with concerns,
criticisms or problems related to the use of Al in environmental
issues.

The trends identified in the material were: a) increased interest in
the use of Al in sustainability initiatives like monitoring deforestation
and pollution; b) discussions on ethics and privacy in the use of
environmental data collected by Al; and c) expansion of the debate on
the application of Al in environmental conservation projects and the
prediction of natural disasters.

The main emerging themes found were: a) monitoring deforestation
in the Amazon using Al; b) smart city projects that employ Al for urban
environmental monitoring; and ¢) Al as a tool for predicting natural
disasters and monitoring climate change.

16
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Thekeyactorsinvolved in thediscussionsare: a) technology companies
(Google, IBM, Microsoft); b) environmental NGOs (Greenpeace, WWF);
¢) academic and research institutions; and d) governments and regulatory
agencies (UN, EU, Brazil).

Upon analyzing the collected data, it can be stated that they
demonstrate a clear convergence between the growing use of Al in
environmental monitoring and an increase in the volume of mentions of
this topic. This suggests a growing interest and relevance of the subject,
both in public discussions and in practical initiatives.

The positive sentiment analysis indicates a favorable perception
regarding the use of Al for environmental purposes. The emerging themes
and the main actors involved reflect a growing integration of Al technology
in sustainability and conservation projects, as well as a focus on regulations

and ethical guidelines within the EU.

To contemplate this quantitative content, in the next section
qualitative analysis methods will be used, applied to information on
concepts from the Philosophy of Information, such as ethics, social
implications and human-machine interaction. This analysis will allow for
an in-depth assessment of Al-related practices and policies, highlighting
both the benefits and the ethical and social challenges. Issues such as
data privacy, algorithmic bias and trust in automated decisions will be
briefly examined in light of the ethical principles established by authors
like Floridi (2019) and Ganascia (2010). Human-machine interaction
will be explored to understand how collaboration between humans and Al
systems may be optimized to achieve sustainable and fair environmental
outcomes in both the European and Brazilian contexts.

3. THEORETICAL FOUNDATIONS

Philosophy of Information is an emerging discipline that seeks to
understand and articulate the role of information in different contexts.
According to Floridi (2019), it investigates the nature of information,
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how it is processed and used, and the ethical and social implications of
these processes. This field of study is essential in analyzing how Al systems
organize and interpret data, and how these interpretations impact society
and the environment.

Ganascia (2010) explored the epistemology of Al from the
perspective of Philosophy of Information, emphasizing that Al should
be considered as an informational phenomenon that interacts with the
human information ecosystem. He argues that Al can transform the way
information is created and used, and that it is essential to adopt an ethical
approach to ensure that this transformation is beneficial and fair.

Information ethics refers to the moral issues that arise in the
collection, use, and dissemination of information, especially involving Al.
This concept encompasses the responsibility to ensure that information is
treated with respect and that Al systems do not perpetuate injustices or
inequalities (Floridi, 2019).

Mittelstadt ez al (2019) and Savin (2020) discussed how
information ethics should guide the development and implementation of
Al technologies, ensuring that they are designed and operated in a manner
that respects privacy, avoids algorithmic bias, and promotes equity.

Algorithmic bias may result in the amplification of existing
inequalities by making decisions based on historical data that reflect
prejudice and social injustice. This is particularly critical in environmental
contexts where the application of Al affects vulnerable communities. For
example, if environmental monitoring systems do not adequately consider
socioeconomic data from local communities, it can result in policies that
inadvertently disadvantage these populations. Therefore, it is critical that
Al implementation incorporates mechanisms to identify and correct biases,
thus ensuring that decisions made are fair and equitable.

Regarding data privacy, the collection and analysis of large volumes
of environmental data often involves capturing sensitive information about
human activities, such as consumption patterns and mobility. The way
in which this data is managed, stored and used can significantly impact
individuals’ privacy and data security. Ethical guidelines should ensure that

18
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data is collected in a transparent manner and with appropriate consent,
and that it is protected against unauthorized access.

Human-machine interaction is a central concept in the Philosophy of
Information, which analyzes how humans and Al systems can collaborate
effectively and ethically. According to Floridi (2019), this interaction
involves not only the use of technologies, but also the co-evolution of
human and artificial capabilities. This collaboration should be designed
to maximize benefits for humans and the environment, promoting an
integration respectful of ethical and social values. The study of human-
machine interaction is crucial to understanding how Al technologies
can be developed and applied in ways that contribute to environmental
protection and social justice.

The advancement of the dimension of Al in environmental protection
requires international support and collaborative partnerships to improve
access to technologies and the development of local human capabilities
in human-machine interaction. Therefore, it is crucial to promote global
initiatives for cooperation and technical support, in order to ensure a more
equitable adoption of Al and to achieve the sustainable environmental
goals on a global scale for the benefit of all.

Although philosophical discussions take place with reference to the
practice of using Al in environmental protection, the development of
such technologies has been taken up by the private sector. For example,
the company Planet Labs uses a constellation of satellites to capture high-
resolution images of the Earth and, in conjunction with Al algorithms,
detects changes in vegetation cover with great precision. These systems allow
for the early identification of illegal deforestation and the implementation
of corrective measures before greater damage occurs (Planet Labs, 2024).

Additionally, Google Earth Engine has been a powerful tool in
environmental analysis, using Al to process large volumes of satellite
data and provide insights into climate change, air quality, and land use
patterns. Studies have shown that integrating Al with satellite data can
significantly improve the ability to predict and mitigate natural disasters
(Google Earth Engine, 2024). Real-time data analysis has also played a
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crucial role in environmental protection. NASA’s Crops in Space system
uses Al to monitor crop health and predict crop failures, providing
valuable data for sustainable natural resource management (NASA,
2024). Another example is Microsoft’s Air Quality Index, which uses Al
to analyze air quality sensor data and predict pollution patterns, allowing
cities to adjust their pollution control policies more effectively (Microsoft,
2024). As we can see, the implementation of Al technologies has the
potential to significantly influence environmental policymaking at the
international level. Al tools are increasingly being used to process large
volumes of data and provide detailed analyses, enabling policymakers to
develop more effective strategies based on empirical data. The problem
is that these solutions are, in most cases, being developed by the private
sector. Moreover, they require significant expenditures that most countries,
including Brazil, cannot afford by themselves. Nonetheless, environmental
protection should be part of a global effort, even though at the beginning
of 2025, Donald Trump’s inauguration as president of the United States
has turned the country into an environmental denier.

Given this twofold difficulty, EU initiatives are becoming even
more relevant to the world and Brazil in particular. This is because the
EU has the economic resources and international political clout to face
the challenges posed by the United States at this historic moment. It is
even generating broader partnerships, including with China. In the next
section, we will present some European experiences of good use of Al for
environmental protection that can be internationalized in the logic of
the Philosophy of Information.

4. Tue EU’s USE OF Al FOR GLOBAL ENVIRONMENTAL BEST PRACTICES

The EU’s Copernicus program uses satellite data combined with
Al algorithms to monitor emissions and air pollution patterns in real
time (Copernicus, 2024). This information has been used to adjust
environmental policies and respond quickly to local and regional crises,
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demonstrating how Al can enable policy decisions with greater precision
(UNFCCC, 2020).

The EU has adopted Al as a strategic tool to strengthen its

sustainability policies and ensure compliance with environmental

regulations. The integration of Al into its policies is evidenced by several

projects and initiatives to effectively monitor and manage environmental

issues. Examples include:

Emissions and Pollution Monitoring System: The European
Commission has developed advanced Al-based monitoring
systems to track pollutant emissions and air quality in real time.
Al is used to process large volumes of data and provide detailed
information on pollution sources and their impacts (European
Commission, 2024). This allows authorities to respond quickly
to pollution events and adjust control policies according to local
and regional needs.

Environmental Data Platform: The EU has launched the
European Union Environmental Data Platform, which uses Al
to consolidate and analyze environmental data from different
sources, including sensors, satellites and monitoring reports
(European Environment Agency, 2024). This platform provides
an integrated view of the environmental situation across Europe
and makes it easier to identify areas that are not in compliance
with environmental regulations. Al helps identify patterns and
anomalies that may indicate compliance issues or areas that
require urgent intervention.

Artificial Intelligence and Water Management: The EU has
implemented Al technologies to monitor water quality and
manage the allocation of water resources. Projects like Horizon
2020 Water-IF use Al to analyze sensor data in real time and
predict potential water-related crises such as droughts and
pollution (Horizon 2020, 2024). This allows for more efficient
resource management and rapid responses to emerging issues.

21
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* Data Analytics for Environmental Policy: Researchers in
Europe are using advanced technologies like artificial intelligence
in conjunction with contributions from civilian scientists to
monitor and protect threatened habitats and species. These tools
help track changes in ecosystems and provide valuable data to
support conservation policies (Horizon Magazine — European
Commission, 2025).

As can be seen above, the EU’s use of Al for monitoring and enforcing
environmental regulations demonstrates the potential of technology
to improve environmental governance and promote international
cooperation. This is in line with public opinion on the topic measured in
the quantitative data collection carried out using the Brand24 tool.

The EU’s use of Al in environmental matters is supported by a
network of its own satellites, as well as commercial and public satellite
networks. As part of the Copernicus Program, since the launch of Sentinel-
la in 2014, the EU will place 20 satellites in orbit by 2030. This is a high-
cost infrastructure that most countries cannot afford (Copernicus, 2024).

In other words, the adoption of Al in environmental policies,
although promising, faces a number of significant challenges in developing
countries, which are often linked to limitations in access, implementation
and technical capacity. These challenges can create considerable disparities
in the way different countries achieve global environmental goals.

Developing countries like Brazil often face difficulties in accessing
advanced Al technologies due to economic constraints and lack of
infrastructure. The high cost of the necessary equipment and software
can be prohibitive, and many of the most advanced technologies are

developed and maintained by private companies based in developed
countries (ISRO, 2019).

Furthermore, even when technologies are available, the lack of an
adequate infrastructure and human resources can limit their effective
implementation. In Brazil, for instance, a shortage of technology experts

22



European Union and Brazil:
Innovative and Sustainable Strategies for Cooperation

and a lack of adequate training have prevented a broader and more effective
adoption of Al in environmental policies (Cesar et al., 2021).

These barriers to accessing and implementing Al may negatively
impact the achievement of global environmental goals. Developing
countries that struggle to adopt and implement Al technologies face
difficulties in monitoring and reducing their greenhouse gas emissions
and managing their natural resources sustainably. The lack of accurate
data and limited capacity to respond to environmental crises can result
in a slower progression towards global goals, exacerbate inequalities and
comprome international efforts to address environmental challenges

(UNFCCC, 2020).

As such, we can state that the implementation of Al in developing
countries faces significant barriers related to costs, infrastructure and
human resources, which can create disparities in the achievement of global
environmental goals. This highlights the need for international support
and collaborative initiatives to ensure a more equitable and effective
adoption of Al technologies.

Against this backdrop, the EU’s Copernicus program can be a model
for the universalization of Al use in environmental protection, notably
Brazil. Studies in the field of Philosophy of Information, specifically the
ethical dimension of information, are of importance here. Copernicus
may well serve as a guide to build a collaborative approach that transcends
national borders, aiming to establish global standards and guidelines that
promote the responsible use of Al for environmental protection.

Initiatives like the General Data Protection Regulation (GDPR) and
the Regulation on Artificial Intelligence are important advances in creating
a regulatory framework for the use of Al in various sectors, including
environmental protection. Among other issues, both regulations require
that Al systems be transparent and auditable, promote equity in access
to and application of technology, and that they should not reproduce or
amplify existing inequalities (European Commission, 2021).

Notwithstanding, the implementation of such laws in developing
countries faces significant obstacles. It is therefore up to the EU to make
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efforts from an ethical perspective of information, in a collaborative sense,
with countries that have limited capacities in this area, including Brazil.

CONCLUSION

This study has revealed the transformative impact of Al on
environmental protection, highlighting its innovative capabilities to
monitor and manage critical issues like deforestation, pollution and climate
change. Satellite technologies and real-time data analysis systems have
enabled more accurate detection and faster responses to environmental
crises. These advances demonstrate the potential of Al to provide detailed
insights and proactive solutions, improving the global approach to
environmental protection. The integration of Al into the European Union’s
environmental policies, as can be seen within the scope of the Copernicus
Program, is testament to this.

The continued advancement of Al offers new opportunities and
challenges for environmental protection, but also requires constant
vigilance to ensure its ethical and responsible use. The integration of Al with
emerging technologies (quantum computing and big data analysis) can
further expand environmental monitoring and management capabilities.

However, the disparity in access to technology and capacity
to implement it in developing countries raises questions about the
equity of these advances. In this sense, to maximize the benefits of Al
in environmental protection and ensure its ethical and responsible use,
transparency and accountability must be emphasized. Clear guidelines for
the collection, storage and use of data must be implemented, ensuring
that Al systems respect privacy and avoid algorithmic bias. The creation
of regulatory frameworks, such as the European Union’s Regulation on
Artificial Intelligence, can serve as a model, provided they are adapted to
local needs and contexts to promote more inclusive and fair governance.

Additionally, international cooperation is essential to overcome the
barriers faced by developing countries. Initiatives should be expanded to
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include technical and financial support, enabling these countries to adopt
and implement Al technologies effectively. Collaboration should focus on
the transfer of knowledge and resources, promoting the construction of
infrastructure and local human technical know-how. These actions will
contribute to a more equitable adoption of Al, and a sustainable and
inclusive environmental protection for all.

The collaborative and adaptive approach advocated by the Philosophy
of Information literature will allow for a continuous integration of Al-
based solutions into environmental protection. It is desirable that the EU
becomes a hub for initiatives for the public dissemination and regulation of
Al in overcoming inequalities in access and implementation of technologies
to promote environmental protection. By establishing global standards
and promoting international cooperation, it will be possible to ensure
that Al is used in a fair and inclusive manner, thus contributing to the
achievement of global environmental goals and sustainable development
in all regions of the world.

Both the EU and Brazil have much to gain by cooperating in this type
of initiative. Most of all, to establish a foothold in the geopolitical dispute with
the United States to guarantee the use of Al for environmental protection.
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Abstract: The context of global climate change has led to changes in trade strategies
between different economic blocs, as can be seen in the proposed trade agreement between
the European Union (EU) and Mercosur, based on the inclusion of environmental
provisions. Although structured differently, environmental clauses open new possibilities
for regulatory changes between the countries involved. In view of this, this text, based on
a bibliographic review and documentary research, aims to reflect on how environmental
regulatory provisions adopted by the European Union, with the purpose of protecting
ecosystems, fitinto international trade negotiations. With emphasis on trade in agricultural
products and their possible consequences for Brazil. The results indicate that, despite
distinct economic and social structures, environmental provisions open the possibility for
the inclusion of new actors in the negotiations, as well as for the enhancement of existing
environmental monitoring devices for protected areas in Brazil.

Keywords: commodities; agriculture; protected areas; environment; climate change.
INTRODUCTION

The global climate change scenario has led to the development of
different strategies to contain the increase in average global temperatures
and its consequences. In addition to greenhouse gas emissions resulting
from the use of fossil fuels, deforestation for the expansion of agricultural

https://doi.org/10.36311/2025.978-65-5954-580-3.p29-40
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areas has proven to be a major contributor (Coelho ez al., 2024). Due to the
environmental impacts resulting from agricultural production processes,
new commercial demands have emerged on the global scene that seek to
protect and conserve natural ecosystems (Lima; Matias, 2023).

Given that international trade is essential for the economic and social
development of many countries, new trade agreements seek to include
clauses that guarantee the traceability of agricultural production and, thus,
prevent the commercialization of products originating from deforested
areas. 'The essential purpose of trade agreements is to reduce customs
barriers, although labor, the environment, energy, technology, human
rights and climate change aspects are also considered (Thorstensen et al.,
2014). In this context, the proposal for a free trade agreement between
the European Union (EU) and Mercosur (ME) blocs is noteworthy.
The negotiations for this agreement began in the 1990s and were only
completed in 2024, but to date there is no forecast for its entry into force
(Brasil, 2024).

The trade volume between the two blocs is already robust, given
that in 2023, exports from Mercosur to Europe reached US$ 66.792
billion. Brazil alone accounts for around 81% of these transactions, with
agricultural commodities being the main items, while the remainder of
the trade is conducted by the bloc’s other active members; Argentina,
Uruguay and Paraguay (ECLAC, 2024). Among the various importers of
Brazilian products, the EU was the destination of approximately 13% of
all goods exported by the national agribusiness in 2023. Hence, the EU
consolidated its position as the second biggest destination for Brazilian
agricultural products, after China. Belgium alone accounted for 31% of
Brazil’s orange juice exports, Germany for 13% of its coffee and Spain
10% of national fruits (Cepea, 2024).

As noted, inter-bloc trade is considerable and will likely increase
after ratification of the agreement. It is therefore important to anticipate its
likely impacts, which may be ample and generate unwanted or unforeseen
consequences. The adoption of specific environmental regulations with
protective effects can be effective and in the interest of society, because
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they prevent ecosystems from being degraded under the justification of
serving the new open consumer market (Lima; Matias, 2023).

In this sense, the EU has been approving innovative environmental
legislation in recent years, with the purpose of contributing to the preservation
of nature and improving the population’s quality of life. This can be seen in
regulations aimed at generating extraterritorial effects and that can serve as
a model and inspiration for other countries (Moura et al., 2023). Likewise,
Brazil is also seeking to move to create regulations with the aim of promoting
sustainable development and meeting external demands.

As such, the objective of this text is to reflect on the impacts of
environmental regulatory devices adopted by the EU, which are part of
international trade negotiations. The emphasis is on trade in agricultural
products covered by the EU-Mercosur agreement and its possible
implications for Brazil.

METHODOLOGY

The study’s methodological design consists of a literature review and
documentary research, based on a compilation of data on the characteristics
of international trade. The focus is on the EU’s environmental legislation
aimed at agricultural trade and its implications on the protection of
strategic areas in the global south. To this end, the authors have employed
the exploratory method (Gil, 2022), looking to identify the mechanisms
of environmental regulation, their implications and potential for the
protection of sensitive ecosystems. First, the relevant legislation is
identified, then compared with the design of the EU-Mercosur agreement,
and realigned with the possibilities of environmental protection provided
by the Brazilian Forest Code.

For Sousa et al. (2021), bibliographic research provides a possibility
to study and learn from preexisting texts by other authors on a given
topic. A critical analysis of these publications makes it possible to find new
interpretations and impressions on the subject under study, considering
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its most relevant and current aspects. As such, the literature review allows
for a synthesis of different texts and ideas, with a clear focus on the
particularities raised by the reviewers.

REsurrs AND Discussion

INCcLUSION OF BRAZILIAN AGRIBUSINESS IN THE MERCOSUR-EUROPEAN
UNION AGREEMENT

The Brazilian agricultural market stands out on the international
scene due to its high level of productive efficiency and technological
sophistication. The modernization of Brazil’s agriculture occurred mainly
in the second half of the 20th century. It not only significantly increased
agricultural production each year, but has changed the national agrarian
space, consolidating large properties as the standard production model, with
access to credit, technology and technical assistance. This enabled the country
to become an important global player in food production (Monteiro Neto e#
al., 2017), albeit at a significant socio-environmental cost.

The importance of Brazilian agriculture is even more evident when
we consider that Brazil is the world’s third largest food producer, in addition
to being the leader in exports of the following agricultural products: coffee,
beef, orange juice, sugar, and ethanol (Embrapa, 2023). In 2023, Brazil’s
agribusiness accounted for 48.6% of all exports, an essential part of the
national trade balance. At the same time, it represented 6.8% of all imports
(Ferreira; Souza Junior, 2024).

In the 1990s, against the background of changing global geopolitics
and the possibility of expanding consumer markets and new trade
agreements, the possibility of creating a preferential trade agreement
between Mercosur and the European Union arose (Nonnenberg; Ribeiro,
2019). It is important to note that an agreement between the two blocs
implies the integration of a market with around 700 million inhabitants
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and almost 25% of global GDD, and with more than US$ 90 billion in
bilateral trade in goods and services (Brazil, 2019).

Debates regarding this trade agreement are complex, as they involve
two very different blocs. While Mercosur is made up of four active full
members, the EU consists of 27 countries. The fact that each country
has its own national interests makes it difficult to finalize the agreement,
given that approval and ratification by all member states of both blocs is a
precondition (Abreu; Floréncio, 2015; Costa, 2017).

According to Silva et al. (2019), during the more than 20 years of
negotiations the agricultural sector occupied a central space. The talks were
complex, and over time Mercosur made several concessions, notably a
reduction of import tariffs on European industrialized products, with the
intention of obtaining reciprocity for South American agricultural produce.
However, resistance from EU representatives persists. Their opposition to
the import of agricultural products from Mercosur reveals concerns about
the competitiveness and survival of European producers, especially small and
medium-sized producers in countries with strong economies like France.

In an effort to protect their respective agricultural markets, the two
blocs foresee the implementation of import quotas within the agreement’s
framework, meaning that the flow will not be fully liberalized. This can be
observed for items like pork, which is set to have a quota of 25 thousand
tons, with a specific tariff of €83/ton for entry into the EU, whereas in 2023
the tariff was €536/ton. In the case of Mercosur, 30,000 tons of cheese will
be allowed to enter with a progressive tariff reduction, with differentiated
tarriffs above mentioned quota. It is worth noting that these quotas are to be
divided between member states (Nonnenberg; Ribeiro, 2019).

Since Brazil is the member with the greatest economic and territorial
expression within Mercosur, the effects of the agreement will be most
noticeable in that country. Especially with the increase in its exports based
on the primary sector, which could show a significant growth of 76%.
Therefore, if it comes into force, the agreement will have the capacity to
change the Brazilian economic structure, with the further strengthening of
part of the agricultural sector (Megiato ez a/., 2016).
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EUROPEAN AND BRAZILIAN LEGISLATION AIMED AT ENVIRONMENTAL
PRESERVATION.

To access new markets and consolidate those already accessible,
Brazil must present the best sustainable production standards, in addition
to providing products with good sanitary quality. Offering consumer
markets grains, vegetables, fruits and proteins whose production process
respects the health of the planet and of society as a whole is increasingly
important. Consequently, complying with the regulatory framework of
export destinations is essential, as these rules can affect the trade flows
between different countries (Domene ez a/., 2023; Moura, 2023).

According to Lima and Matias (2023), the application of laws that
aim to protect ecosystems is a challenge. In this sense, the European Union
is a pioneer, since it has adopted a legal framework capable of interfering
not only in its own jurisdiction but, based on the extent of its foreign
trade, is also able to foster environmental recovery and conservation in
third countries. Therefore, the agreement with Mercosur involved several
environmental dimensions (Brasil, 2024).

Thorstensen ez al. (2022) consider that the EU's ability to establish
and lead the international debate on trade and the environment is due
to its leadership and its public commitments. The anti-deforestation law
2023/1115 isa good example of this, in which the EU established standards
and requirements for the import of some products, such as soybeans, beef,
timber and coffee, which, in order to enter the European market, must
come from areas with zero deforestation. This legislation also prevents the
entry of products from places where deforestation is authorized by the
domestic legislation of the exporting countries. This measure stems from
the perception that some countries have low production transparency and
modest engagement with environmental protection, thus imposing the use
of more restrictive rules (Nonnemberg ez al., 2024).

Being subject to the consequences of climate change itself, the EU’s
actions follow local and global interests to foster international cooperation
in reducing and mitigating its effects. It is within this scope that the Anti-
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Deforestation Regulation 2023/1115, which strengthens environmental
protection and encourages sustainable production, came into being. That
being said, such legislation is the target of several objections and could
undergo amendments. Even more so in the context of international trade,
which seeks to reconcile the various interests involved, and relies on means
of retaliation and protectionism that can generate more instability and
increases in international prices (Moura ez a/., 2023).

Regulation 2024/1991, which deals with nature restoration, is
another regulation that reinforces the European Union’s environmental
concern. It was approved in 2024 for the territories under its jurisdiction
and aims to restore 20% of all land and sea areas by 2030. By 2050, the
goal is for all degraded ecosystems to have undergone restoration processes.
This will be done by planting trees, regenerating rivers, and increasing
pollinating insects, among others. In a context in which 80% of European
habitats are in a state of degradation, it is estimated that for every euro
invested, 38 euros are returned in ecosystem benefits, such as improvements
in soil, water and air quality (European Commission, 2024).

In the case of the Nature Restoration Act, its direct impact on non-
EU countries is limited, but it can serve as an example and a path for
several other nations. According to Thorstensen ez al. (2022), this type of
regulation may be able to reposition the entire bloc in international trade,
given that it requires international partners to adopt similar conservation
measures. Finally, environmental issues are raised across the board, being
present in all projects undertaken by the European Union.

In the Brazilian case, a comparative reflection would be the active
performance of the Rural Environmental Registry (CAR), derived
from the Forest Code, Law No. 12,651 of May 25, 2012. Through the
monitoring of areas and data registered in the CAR, various agricultural
supply chains will be able to certify the origin of their goods and ensure
that their production processes are in accordance with the demands of
importing markets. Thus, with periodic updates, the CAR could become
a strategic tool for effective commercial exchanges, acting as a guarantor
of environmental conservation, the traceability of goods, in addition to
adding value to national agricultural output (Weid; Amorim, 2023).
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The Brazilian forestry code has other mechanisms for the conservation
of national ecosystems. The legal reserve (RL), for example, consists of
allocating a percentage of the area of rural properties, varying between 20%
and 80% depending on the biome, to the conservation of native vegetation
and sustainable economic use. In addition, another legal provision concerns
permanent preservation areas (APPs), the purpose of which is to guarantee
protection for specific regions, such as riverbanks, springs, mangroves, and
others. It is clear that Brazil, like the EU, has sought to implement regulatory
measures with a view to protecting its natural biomes (Brazil, 2012).

Additionally, the creation of consistent environmental recovery
programs based on tactical actions, such as the promotion of conservation
strategies in biomes like the Amazon and the Cerrado, with the reduction
of agrarian conflicts in Protected Lands and the remediation of degraded
pasture areas, may be interesting for strengthening environmental measures
linked to trade exchanges (Coelho ez al, 2024). However, for such
sustainability to materialize, non-hegemonic actors in trade negotiations
like Traditional Peoples and Communities and Family Farming should be
included. Although this would result in longer negotiation times, it has the
potential to yield qualitative climate gains for nation states (Middeldorp,
2021). Even more so when considering that the territories under the
management of such communities have larger areas of protected vegetation
than more settled regions.

CONCLUSIONS

It is important to keep in mind that international trade agreements
are strategies for reserving market share between the parties. They can,
on the one hand, boost the local economy whilst, on the other, create
barriers to development or exacerbate social exclusion. Furthermore,
factors like food security and the protection of traditional means of
production in each country also have to be taken into consideration,
which is why the Brazilian agricultural sector is prominently present in
these types of negotiations.
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On the international stage, the EU has been consolidating its position
as a leader in environmental issues by enacting innovative legislation, such
as regulations 2023/1115 and 2024/1991. These regulatory frameworks
are capable of inducing changes outside the EU jurisdiction proper. By
including environmental requirements in the international trade sphere the
EU exercises soft power, which helps other nations find their own alternatives
and solutions to issues regarding environmental protection. Thus, with the
entry into force of the Mercosur-EU agreement, environmental concerns are
likely to come to the forefront, either due to the volume of the trade flows
or their aggregate value.

The Mercosur-European Union agreement could open up several
opportunities for trade. Despite this, preventing the increase in deforestation
to meet new business opportunities is essential. Furthermore, the agreement
could favor and cover strategic areas of activity beyond the production of
agricultural commodities, such as speeding up the regularization of protected
territories in compliance with ILO 169. Therefore, by looking at the EU's
normative acts, following its regulatory and monitoring mechanisms, as
well as its operational developments, it is possible to stimulate the adoption
of environmental innovations in production systems, with a focus on
energy efficiency, water resource management, genetic improvements, and
environmental protection of strategic territories.

In a scenario of acute climate change, the coming years will be
challenging for international trade between the two blocs. There is an
urgency to adapt to new international requirements, search for sustainable
production practices and to open a dialogue with other segments of society.
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Climate governance in perspective:
a comparison between brazilian and spanish
climate adaptation and mitigation policies

Diego Tarley Ferreira Nascimento
Javier Martin-Vide

Abstract: This study features a comparative analysis between Brazilian and Spanish climate
adaptation and mitigation policies, with the aim of identifying Spanish best practices
that may strengthen Brazilian climate governance. To this end, a survey, review and a
critical analysis of legislation, strategies and programs related to the topic was conducted,
covering the national, regional and local levels in both countries. In the Spanish case, the
documentary analysis at the regional scale was focused on the Autonomous Community
of Catalonia and the Metropolitan Area of Barcelona, with the city of Barcelona itself
as local scale. On the Brazilian side, the research was conducted in the state of Goids
regionally and the municipality of its capital Goi4nia locally. Based on the analysis, the
progress and challenges present in both countries are highlighted, offering reflections
on how Brazil could incorporate lessons learned from the Spanish experience to adapt
and improve its legal and institutional structures. Finally, possible strategies for climate
governance in Brazil are outlined, such as integrating administrative levels, ensuring
climate finance, strengthening local governance, promoting climate justice, and a
sustainable and inclusive energy transition.

Keywords: climate change; public policies; climate resilience
INTRODUCTION

Evidence of climate change is widely observed on a global scale,
manifesting itself through increased average temperatures, warming and
rising sea levels, reduced polar ice sheets, the migration of tropical disease
heeps://doi.org/10.36311/2025.978-65-5954-580-3.p41-53
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vectors and an increase in the frequency and intensity of extreme weather
events in all regions of the planet (IPCC, 2021). These phenomena not
only alter the climate system and cause environmental impacts, but also
significantly affect key sectors like food and energy production, as well as
water availability (Hoff, 2011; Mariani ez al., 2016). There is an increasing
pressure on natural resources, exacerbating conflicts in various regions of the
world and intensifying the migratory flows of so-called “climate refugees”
(Hartmann, 2010; Biermann; Boas, 2010). The economic impacts of climate
change are also notable, especially those associated with extreme events like
floods, droughts, storms and heat waves, which result in significant material
losses and increase reconstruction and recovery costs (Cassol; Bohner, 2012).
In addition, the compromised climate affects the well-being and health of
the population, in particular vulnerable groups, such as the elderly, children
and the chronically ill, especially during heat and cold waves (Clayton, 2020;
Masselot et al., 2023; Romanello ez al. 2024).

According to the Intergovernmental Panel on Climate Change
(IPCC, 2021), climate change is widespread, accelerated and without
historical precedent. Scientific literature points to the unquestionable
anthropogenic influence on climate change on the planet (Cook ez 4l,
2013), including a possible point of no return (Lenton ez al., 2019;
Armstrong Mckay et al., 2022).

The IPCC (2022a, 2022b) highlights that there are viable options
for reducing greenhouse gas emissions (mitigation) and minimizing
climate impacts (adaptation), which involve energy efliciency, urban
green infrastructure, waste management and sustainable management of
forests, plantations and pastures. Other authors advocate degrowth, i.e.
the reduction of resource consumption (Turiel, 2020). Thus, in view of the
emergency of the climate crisis (Artaxo, 2020; Ripple, 2020, 2024), climate
resilient development currently requires political governance. Political
governance plays a fundamental role in establishing effective guidelines
and actions to address the climate crisis IPCC, 2022b). However, such
governance must be adapted to national and local contexts, and promote
the participation of civil society and the private sector. In addition, it
needs international funding and cooperation (Taks, 2019). In this context,
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this chapter presents a comparative analysis between climate governance
policies and strategies in Brazil and Spain, considering that both countries
are signatories to international treaties and are committed to reducing the
effects of climate change. The objective is to identify common advances and
challenges, as well as Spanish best practices that can strengthen Brazilian
climate governance, with a focus on the national, regional and local levels.

The methodology includes a documentary review and content
analysis, supported by a literature review for critical analysis. The laws,
programs and plans related to climate change were compiled from official
sources in both Spain and Brazil. In Spain, the regional analysis focused on
Catalonia and the Barcelona Metropolitan Area, and locally on the city of
Barcelona. In Brazil, the regional level consisted of the state of Goids and,
locally, the municipality of its capital GoiAnia.

After this contextualization, the text is organized into three main
topics. The first presents an overview of climate policies in Spain and
Brazil, including their history, scope and strategies. The second provides a
comparative analysis of the relevant legislation in both countries. Finally,
the third provides insights to strengthen Brazilian climate governance,
based on the Spanish experience.

SPANISH AND BRAZILIAN POLICIES TO COMBAT CLIMATE CHANGE

In Spain, the 2006 National Climate Adaptation Plan (PNACC)
was milestone in the coordination between different levels of government.
[t assesses impacts, vulnerabilities and adaptation and mitigation strategies
for climate change. The plan established clear goals to achieve carbon
neutrality by 2050, prioritizing strategic sectors such as water resources,
biodiversity, health, agriculture and urban planning. In addition, the
PNACC promoted the integration of these actions into regional and local
policies, offering a comprehensive climate governance model. In 2021, the
plan was updated for the period 0f 2021 to 2030, expanding its initial scope
by adding principles of social equity, evidence-based science, integration
in sectoral plans, as well as the mobilization of public and private actors.
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The PNACC is in line with international commitments, notably the
Paris Agreement and European Union (EU) policies like the European
Climate Adaptation Strategy, the European Green Deal and the Sustainable
Finance Action Plan. Furthermore, the implementation of local actions
was driven by EU funding, in particular the Next Generation EU program,
which enabled infrastructure works, expansion of green areas and water
resource management.

At the regional level, the Catalan Climate Change Law of 2017 stands
out. It established guidelines to reduce greenhouse gas (GHG) emissions
by 40% by 2030 and promote the transition to a net-zero economy. This
law was drafted through a process of civil participation, testament to a
commitment to social inclusion. A relevant mechanism of this legislation
is the Climate Fund, which directs resources from environmental taxes
to climate mitigation and adaptation projects. Complementing these
initiatives, the Catalan Energy Institute developed the National Pact for the
Energy Transition of Catalonia, which seeks to achieve a 100% renewable
energy matrix by 2050, prioritizing energy efliciency, decentralized energy
and civil empowerment.

At the local level, Barcelona stands out for its pioneering actions.
The city has been implementing mitigation measures since the late 1990s,
such as the Solar and Thermal Energy Regulation (1999), the Energy
Efficiency Plan (2002), the Photovoltaic Energy Regulation (2011) and
the Barcelona Energy, Climate Change and Air Quality Plan (2011-2020).
Barcelona is also a signatory to the Pacto de Alcades (Covenant of Mayors),
committed to exceeding European emission reduction targets.

At the COP21 (2015), where the Paris Agreement was signed, the
Barcelona Climate Commitment (2015-2017) was presented, consolidating
Barcelona as a pioneer in joining forces to mitigate and adapt to climate
change in an equitable and participatory manner. As a result, the Barcelona
Climate Plan (2018-2030) was established. It included ambitious targets
of reducing emissions by 45% by 2030 and achieving climate neutrality by
2050, through integrated actions in mitigation, adaptation, climate justice
and participatory governance. More recently, Barcelona has made even
more ambitious climate commitments, stemming from the 2021 Climate
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Emergency Action Plan and the 2024 Barcelona City Climate Agreement,
all of which call for action in the face of the climate emergency.

By incorporating nature-based solutions, such as green roofs and
greenways, ecological corridors and infiltration gardens, Barcelona
is becoming a global benchmark in sustainability. An iconic urban
adaprtation strategy in Barcelona refers to climate shelters. Little known in
Ibero-American cities, climate shelters comprise spaces (open or closed),
properly signposted, where the population can take shelter from high
temperatures during the summer and low temperatures during the winter,
with access to water and a place to rest (Martin-Vide; Moreno Garcia,
2024). In Spain, the city of Barcelona was a pioneer in implementing
a climate shelter network, with currently over 350 spaces. Another
interesting adaptation measure in Barcelona is a network with more than
100 drinking water fountains for the population. In addition, it is worth
mentioning the iconic urbanistic project of superblocks. This is recognized
by the United Nations Environment Program (UNEP) as an innovative
example of combating climate change, since it ensures the expansion of
green areas and the improvement of air quality, noise pollution and urban
mobility, further consolidating Barcelona as a global reference in urban
sustainability (Frago; Morcuende, 2024).

In Brazil, climate governance is guided by the National Policy on
Climate Change (NPCC) of 2008. The NPCC made a commitment to
reduce GHG emissions between 36.1% and 38.9% by 2020, established
guidelines for environmental preservation, reducing deforestation in the
Amazon by 80% and in the Cerrado by 40%, and has encouraged the creation
of sectoral plans. One of the main instruments of the NPCC is the 2008
National Plan on Climate Change (NPCC), which emphasized integration
between different spheres of government and laid the foundations for federal
climate governance, as pointed out by Santos (2021).

Another instrument of the NPCC is the National Plan for
Adaptation to Climate Change (PNA) launched in 2016. This plan
expanded climate actions in the country by addressing specific sectors, such
as water resources, health, agriculture, and cities, integrating principles of
sustainable development and climate justice. Currently, both the NPCC
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and the PNA are being updated. The new Climate Plan (2024-2035)
provides for national mitigation and adaptation strategies, with sectoral
plans and a cross-cutting approach that includes financing, a fair transition
and monitoring. Furthermore, also in 2024, the Ministry of Environment
and Climate Change (MECC) published Ordinance 1.256, offering
technical and financial support for the preparation of Municipal Plans for
Adaptation to Climate Change (AdaptaCidades), aimed at strengthening

action at the local level.

Nevertheless, a review of climate policies and the current Federal
Government’s commitment to the issue (Vilani; Ferrante; Fearnside,
2023) led to the presentation in 2024, during COP29, of a new Nationally
Determined Contribution (NDC), with bolder commitments for Brazil.
It includes targets to eliminate illegal deforestation by 2028, reduce GHG
emissions between 59% and 67% by 2035 and achieve carbon neutrality
by 2050. Despite criticism related to the concept of net zero emissions
(Bayrak; Marafa, 2016; Pajares, 2024; Smil, 2024), these targets represent
a significant advance in tackling climate change, especially in light of the
previous federal government’ legacy, which involved the dismantling of
organizations and the repeal of several environmental policies (Ripple ez
al., 2016, 2021;).

At the regional level, the state of Goids has a robust policy guided
by Law 16.497/2009, which established the State Policy on Climate
Change (PEMC), with principles and guidelines for climate mitigation
and adaptive action. However, it was only in 2021 that the State Plan
for Mitigation/Adaptation to Climate Change and Sustainability in
Agriculture was established as a legal instrument to reduce GHG emissions.
The Goids Carbon Neutral Strategy, launched in 2023, set targets of 25%
emission reduction by 2025 and 50% by 2030, and of neutralizing carbon
emissions by 2050. To this end, programs such as REDD+ Goids and PSA
Cerrado em Pé have contributed to the implementation of regulatory,
administrative, and financial structures for forest conservation and low-
carbon rural development. Another recent initiative is the Goids Resilient
Program, launched in 2024, which aims to improve the technical and
operational capacity of municipal civil defense organs, to ensure the
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integration of calamity risk reduction policies, and to foster community
participation and the adherence of local governments to the Federal
Governments AdaptaCidades.

At the local level, Goiania stands out for its Municipal Master Plan
(PDM), launched in 2007 and updated in 2022. This is a planning and
territorial organization instrument that incorporates guidelines for tackling
climate change, encouraging sustainable practices and clean technologies.
In 2011, the city also developed the Goinia Sustainable Plan, within
the scope of the Emerging and Sustainable Cities Platform of the Inter-
American Development Bank (IDB). Additionally, the city has policies
focused on urban mobility, sanitation, solid waste, and civil defense.
More recently, the Goidnia Resiliente Report (Novaes; Ramalho, 2024)
presented a diagnosis of the municipality’s vulnerability and exposure,
proposing guidelines to increase the municipality’s climate resilience,
including green infrastructure, water management, air pollution control
and climate financing mechanisms.

COMPARATIVE ANALYSIS OF SPANISH AND BRAZILIAN LEGISLATION

Climate legislation in Spain is integrated and clear, with specific
guidelines, whereas in Brazil it is fragmented, making implementation
and integration between different levels of government difficult (Neves;
Chang; Pierri, 2015). The National Policy on Climate Change (NPCC)
faces challenges, such as a lack of command and control instruments, as
well as the non-implementation of the Brazilian Emissions Reduction
Market, which was only regulated in 2024.

Spain also stands out for the implementation of well-funded
adaptation and mitigation programs, with a focus on nature-based
solutions and citizen participation. In Brazil, the implementation of
climate programs is hampered by a lack of resources and technical support
(Setzer; Macedo; Rei, 2015). Despite some progress in cities like Sao Paulo
and Rio de Janeiro (Martins; Ferreira, 2011; Di Giulio ez a/., 2018), local
climate governance needs to be strengthened, as emphasized by Jacobi
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(2023). Local governments play a crucial role in implementing climate
policies (Ryan, 2015), although they face limitations due to a lack of
adequate funding, human resources and the short duration of political
mandates (Leme, 2010).

In terms of mitigation strategies, Spain has adopted integrated
actions that combine mitigation and adaptation, such as climate
monitoring networks and coastal management. In Brazil, policies focus
on combating deforestation and renewable energy, with few adaptation
initiatives (Rodrigues, 2014; Chiquetto; Nolasco, 2024). Nonetheless,
both countries face financial barriers and political resistance, in addition
to a need for better intersectoral coordination.

INSIGHT FOR STRENGTHENING BRAZILIAN CLIMATE GOVERNANCE

The Spanish experience suggests that climate governance in Brazil
should be improved through unified and integrated legislation across different
levels of government, as proposed in the National Plan. Furthermore, it is
essential to implement climate adaptation strategies, especially nature-based
solutions as seen in Barcelona. Effectively implementing funding mechanisms
for climate actions is also crucial, given that the National Fund on Climate
Change still demonstrates an institutional weakness in mobilizing resources

(Lopes; Albunquerque, 2023).

Brazil needs to strengthen its administrative structures and the
technical and financial capacity of local governments in order to formulate
preventive and reactive action plans in the face of climate emergencies. Of
particular significance here are the initiatives of Goids Resiliente (state) and
AdaptaClima (federal). It is also vital to guarantee climate justice, in the
sense of ensuring the participation of civil society in the formulation of
climate policies. Moreover, it is necessary to invest in climate education so
as to raise awareness about the impacts of climate change and about the
need to adopt different habits (Rosa, 2021). Actions that reduce social and
economic inequalities, and democratize access to resources which increase
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the capacities of individuals and infrastructures should also be prioritized to
build more resilient cities and communities (loris; Irigaray, Girard, 2014).

CONCLUSION

Climate governance in Brazil and Spain reflects the commitment of
these two countries to mitigate and adapt to the impacts of climate change.
Although both Brazil and Spain have made significant progress in climate
policies, they face distinct challenges. Spain stands out for its integration
with European Union guidelines and multiscalar governance, whereas
Brazil faces the challenge of balancing ambitious goals with environmental
preservation and the promotion of socioeconomic development. Local
initiatives, such as those in Barcelona and Goiania, show that cities have
a vital role to play in building resilience and implementing innovative
solutions for the climate crisis.

The aforementioned laws and plans reflect multiscalar approaches,
integrating national, regional and local policies to address climate challenges.
A comparative analysis of these initiatives offers valuable insights for
improving Brazilian climate governance, inspired by Spanish best practices.
Areas of interest include cooperation between different government levels,
securing  climate funding, strengthening local governance, promoting
climate justice, as well as a sustainable and inclusive energy transition.
Adopting innovative solutions and promoting a greater integration between
administrative spheres are crucial steps to ensure a fair and resilient transition.
Dialogue between nations should be encouraged to share experiences and
address global climate challenges in a cooperative manner.
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About the European Union’s

Deforestation Regulation:
Sustainability Policy or Economic Protectionism?

Filipe Prado Macedo da Silva

Abstract: This chapter reflects on the European Union’s Deforestation Regulation (EUDR
- 2023/1115). Scheduled to come into force at the end of 2024, but recently postponed
to December 2025, its objective is to ensure that seven agricultural products and their
derivatives — beef, cocoa, coffee, palm oil, rubber, soybeans and timber — imported, processed
and consumed by the European Union (EU) shall not contribute to deforestation and forest
degradation worldwide. In practice, the EUDR will monitor the “most critical” agricultural
products, originating from third countries with a “high risk” of deforestation and forest
degradation, such as Brazil. Thus, this regulation is part of the new green paradigm of the
EU’s sustainable strategies, institutionalized in the European Green Deal. The problem is
that the EUDR raises ambiguities about its role in protecting the international environment
versus its role in geopolitical disputes involving economic protectionism. Using official
documents from the EU and environmental studies from multilateral organizations and
Brazilian entities, in addition to speeches by European authorities, this chapter demonstrates
that the EUDR is in fact more focused on environmental and sustainability concerns than
on protectionism. Therefore, in the case of Brazil, it may help transform the international
relations agenda and improve national tools to monitor and protect the country’s forests.

Keywords: European green deal; deforestation; forest degradation; European Union; forests.

INTRODUCTION - AN IMMINENT CLIMATE EMERGENCY

A large part of environmental legislation drafted in the 21st century
points to the same problem: greenhouse gas emissions are producing an
https://doi.org/10.36311/2025.978-65-5954-580-3.p55-66
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unprecedented international climate emergency. According to a report
by the World Meteorological Organization (WMO), greenhouse gas
concentrations in the atmosphere reached a new record in 2023 (WMO,
2024b). The consequence of this persistent accumulation of greenhouse
gases in the atmosphere is rising temperatures now and, inevitably, in the
future. Forecasts presented at COP29 have indicated that 2024 is on track
to be — the data have yet to be consolidated — the hottest year on record,
temporarily exceeding the 1.5°C limit of the Paris Climate Agreement
(UNEP, 2024; WMO, 2024a, 2024b).

In this context of increasing average temperatures since 1980, a
recent report by the Institute for Economics & Peace (IEP) revealed a
tenfold increase in the frequency of natural disasters since the 1960s, rising
from 39 global incidents in 1960 to 396 in 2019 (IEP, 2020; WMO,
2024a). Furthermore, the same IEP report (2020) noted an increase in the
intensity of natural disasters between 1990 and 2019. During this period,
9,924 incidents were recorded worldwide, meaning that over the course of
29 years, an extreme weather event occurred every 25 hours. Around 71%
of the climate emergencies between 1990 and 2019 were caused by floods
and severe storms. According to the IEP (2020), such extreme climate
threats expose around 80% of the world’s population (in 141 countries) to
economic and human losses.

Inlightofsuchaclimate emergency, itisworth asking which economic
sectors are responsible for global greenhouse gas emissions. Updated data
from the United Nations Environment Programme (UNEP) show that
four sectors are responsible for more than 60% of contamination, namely:
the energy production sector (26%); transport (15%); industry (11%);
and agriculture (11%) (UNEP, 2024). The first three sectors — energy,
transport and industry — generate atmospheric contamination through
the burning of fossil fuels. The agricultural sector, on the other hand,
contributes to greenhouse gas emissions through deforestation and forest
degradation, given that the burning of forest to submit areas to agricultural
use intensifies the increase in atmospheric contamination.

This chapter will focus on deforestation and forest degradation. It
is important to remember that forests are natural carbon reservoirs and
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that, therefore, deforestation and degradation release the carbon stored
in forest biomass into the atmosphere in the form of CO2. According to
the Food and Agriculture Organization (FAO), the world loses around 10
million hectares of forest per year. Between 1990 and 2020, around 420
million hectares were deforested and degraded worldwide (FAO, 2021).
This corresponds to 10% of the remaining forests in the world — an area
equivalent to more than 100% of the EU’s territorial extent and around
50% of Brazil’s territory (FAO, 2021; Silva, 2024a).

Another serious problem resulting from deforestation and forest
degradation is the loss of biodiversity, especially in so-called “primary”
or “pristine” forests, that is, those that have never been deforested and
have developed through natural processes, including natural regeneration.
Therefore, primary forests are unique, heterogeneous and irreplaceable,
housing around 80% of the Earth’s biodiversity. In this case, Brazil is one
of the three countries — along with Canada and Russia — that are home
to the largest area of primary forests in the world (FAO, 2021). In the
Brazilian case, the Amazon rainforest represents the largest primary forest
area in the world (FAO, 2021; Silva, 2024b). Planted forests, on the other
hand, have a different development in terms of biodiversity and have
ecosystems different from primary forests. It is in this context of imminent
climate emergency that the EU has stepped up its environmental concerns,
implementing a new sustainability paradigm: the ambitious European
Green Deal. Launched in December 2019, the European Green Deal aims
to make Europe the first climate-neutral continent by 2050. As such, it
acts as an institutional umbrella for the EU’s various green public policy
strategies and regulations. This includes the new EU Regulation 2023/1115
on “Products Not Associated with Deforestation” (EUDR). Thus, the EU
does not hide its interest in being a protagonist in the preservation of
forests worldwide and in being the “normative” leader in the international
system for promoting the global ecological transition.

In the next section, we consider the purpose and functioning of the
EUDR. We will assess whether it is likely to function as a new sustainability
policy or as a tool for economic protectionism. Finally, we will suggest
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some sustainable strategies that may improve Brazil’s relations with the
EU, while benefiting the economy and the environment on both sides.

THE EurorEAN GREEN DEAL: EU REGULATION 2023/1115

Several green policy strategies and regulations have already been
approved, and others are in the legislative debate stage in the European
Parliament, all of which can change the EU’s environmental regulations in
the coming years. These include EU Regulation 2023/1115 on “Products
Not Associated” with Deforestation (EUDR), approved by the European
Parliament in April 2023. It was initially expected to come into force at the
end of 2024, but the European Parliament recently approved an extension
to December 2025. This extension was due to requests from several global
partners, including Brazil under the Lula government (Brazil, 2024).
Additionally, some EU member states expressed concerns about their
preparedness to comply with the new environmental legislation (European
Union, 2024).

Although the EUDR is more recent, the first EU document with
the intention of protecting forests worldwide dates back to 2019. A
document titled “Stepping up EU action to protect forests worldwide”
by the European Commission initiated the debate and formulation of
the environmental regulation in all EU governance bodies, in addition to
including European civil society in the discussions. In November 2021
the European Parliament published the first legislative proposal. The
following year, in 2022, the proposal gained traction in the European
legislature, being promptly approved by all legislative committees it passed
through. It was at this point that environmentalists began to praise the
European initiative, whereas international agribusinesses pointed to it as a
protectionist attack.

In this scenario, how will the EUDR work? First, it is worth noting
that its objective is to ensure that agricultural products imported and
consumed by EU citizens do not contribute to deforestation and forest
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degradation worldwide, thereby reducing greenhouse gas emissions and
biodiversity loss (European Union, 2023). In practice, European operators
and traders will have to carry out due diligence in traceability and
geolocation, assessing the risk levels of their suppliers before placing fresh
agricultural products on the EU market or exporting processed (agro-
industrial) products. All 27 EU member states are to have authorities

designated to monitor products entering (fresh) and leaving (processed)

the EU.

However, will the EU monitor all products originating from
agribusiness? According to the European Union (2023), in Annex I,
only the “most critical” agricultural products shall be monitored, that is,
those that are responsible for the largest share of deforestation and forest
degradation driven by EU consumption. This decision was underpinned
by a scientific study, which concluded that in particular seven products
and their derivatives needed to be monitored in terms of production and
consumption, being beef, cocoa, coffee, palm oil, rubber, soy and timber
(see Table 1). It is important to highlight that the monitoring of these
seven products and their derivatives includes those produced and processed
within the EU, such as Irish cattle and Finnish timber.

Table 1 — Estimated Impact of EU Production and Consumption on
Global Deforestation and Forest Degradation, for Selected Products,

2019-2030
Agricultural Products and their Participation of Annual Estimative of Annual
Derivatives Impact (%) Impact (hectares)

Beef 5,0 12.400
Cocoa 7,5 18.600
Coffee 7,0 17.360
Palm oil 34,0 84.320
Rubber 3.4 8.432

Soy 32,8 81.344
Timber 8,6 21.328

Source: Pendrill, Persson, Godar and Kastner (2019); European Union (2023).
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The EU’s production and consumption of these seven agricultural
products translates into an annual forest impact of 248,000 hectares
between 2019 and 2030 (European Union, 2023). In the same sense, data
from the World Wide Fund for Nature (WWF) indicate that EU imports
are responsible for 16% of global deforestation (Deutsche Welle, 2024).
Table 1 shows the high impact on deforestation and forest degradation
of the production and consumption of, for example, palm oil (34%) and
soy (33%). Meanwhile, the lowest environmental impact is that of rubber
and its derivatives (3%). It is in fact based on these data that the EU will
regulate the intensity of inspections per product and producing country.
Most third countries will be classified as low risk or “no risk”, meaning that
they will be subject to little inspection.

Regardinge the intensity of inspections in high-risk cases, the level
of inspections and audits will reach up to 9% of European operators/
traders who purchase selected agricultural products from countries at high
risk of deforestation and forest degradation. It is important to highlight
that the attention of EU authorities will focus on five high-risk countries
— Brazil, Argentina, Paraguay (in South America), Indonesia (in Asia) and
Congo (in Africa) — i.e. the countries responsible for more than half of the
deforestation attributed to agricultural and pastoral expansion worldwide.
Moreover, in the Brazilian case there is an additional risk related to products
produced or extracted from indigenous lands (Silva, 2024a, 2024b).

With reference to sanctions for European operators/traders in cases
of violations, EU member states can apply different penalties, such as fines,
confiscation of products and revenues obtained from irregular sales, and
even the temporary prohibition of economic activities in EU territory. It is
important to remember that the EUDR established a deadline for products
not to be associated with deforestation: December 31, 2020. From that
date onwards, forests cannot be cleared of degraded, especially for the
production of the aforementioned seven critical agricultural products.
This includes deforestation and natural degradation unrelated to human
activities. Such areas should not be used for agricultural production, and
steps are to be taken to restore and manage them sustainably.
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SusTAINABILITY POLICY OR ECONOMIC PROTECTIONISM?

Faced with the imminent international climate emergency, we can
rest assured that the EUDR has a strong environmental focus, representing
a new sustainability policy aligned with the most diverse scientific
studies and ecological data about the impact of agricultural production
on the world’s forests. In this context, the EU has been praised for its
unprecedented initiative in combating deforestation and forest degradation
by environmentalists and international non-governmental organizations,
including in Brazil. However, the appraisal came with critical observations
that the regulations should reach beyond the Amazon, covering Brazilian
ecosystems like the Cerrado, the Caatinga, the Pantanal and the Pampa
(Deutsche Welle, 2024; Silva, 2024a).

In general, the harshest criticism of the EUDR originated from
the productive sectors and governments of the producing countries. In
practice, what is at stake are the extra costs of traceability and geolocation
of selected agricultural products, in addition to the limits indirectly
imposed on agricultural expansion into new lands (for example, those
previously covered by forests). Furthermore, they have claimed that the
EUDR violates free trade agreements and create new non-tariff barriers to
agricultural products from third countries, thus confirming its protectionist
bias. In Brazil, rural associations, cooperatives and producers have said that
the EU’s environmental regulations will result in an average annual loss of
US$ 15 billion in agricultural exports (Faverin, 2024).

However, the following four points affirm that the EUDR does not
have a protectionist bias and will not block agricultural produce from third
countries:

1. The argument that the EU will exceed its legal territorial limits
and impose its new environmental legislation on other territories
is mistaken (Silva, 2024a). In reality, the EU is legislating — with
environmental improvements — what enters the borders of its
27 member countries (article 1) (European Union, 2023). This
already occurs with products that are illegal or prohibited as
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per European legislation. Furthermore, the EU’s strictness in
agricultural imports has been known since the 1990s mad cow
disease. This means that the Brazilian cattle market, for instance,
already has expertise in the traceability of exported herds and is
able to adopt more sustainable practices;

The criticism that the EUDR violates the environmental laws
of third countries — in the Brazilian case, the Forest Code — is
incorrect, since Article 3 of the EUDR states that agricultural
products inspected by the EU must have “been produced in
accordance with the applicable legislation of the country of
production” (European Union, 2023). In Brazil, the problem
is that much of the deforestation in the Amazon, for example,
is illegal (above the 20% threshold set by the Forest Code) and
for the purpose of clearing pasture (90% for cattle). A similar
example is soy farming, which has been systematically advancing
towards the fringes of the Amazon rainforest in southern Pard.
Hence, it is products that already violate the environmental law
of the producing country which will be prevented from entering
the EU consumer market;

It is incorrect to state that the new EU regulation will hinder
or harm small agricultural producers. This is especially true
because, in general, small farmers do not export directly to
Europe, especially those of the seven mentioned products subject
to scrutiny. For example, in the case of Brazilian coffee, small
and medium-sized coffee growers are organized in cooperatives,
such as Cooxupé (from Minas Gerais), to carry out international
commercial operations. In this situation, the cooperatives have
the technical and financial conditions to prepare the path
for their members. Meanwhile, European micro-, small and
medium-sized (SME) traders who sell the inspected products
will have a longer preparation period (Article 38), as well as
simplified due diligence and verifications (Article 19);

Finally, according to economic literature, protectionism occurs
when a country, in order to protect its national production,
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creates barriers for foreign imports or blocks them altogether
(Krugman; Obstfeld; Melitz, 2015). This is not the case with
the EU’s environmental regulations, because with the exception
of cattle and timber, all other agricultural products subject
to inspection are not commercially produced by European

agribusiness.

CONCLUSION: SUSTAINABLE STRATEGIES

The EUDR appears to be an appropriate and necessary measure
in current times. Third countries and producers like Brazil can take
advantage of European legislation to push for changes in the international
relations agenda (external strategy), and to improve internal command
and control tools regarding forest management and sustainability (internal
strategy). The fact is that forest destruction, at the current rate, is harmful
to both exporting countries (e.g. Brazil, Indonesia and Ivory Coast) and
importers (the 27 EU member states) of the seven agricultural products
covered by the EUDR. Against this background, the short-term costs of a
new sustainability policy are always lower than the long-term costs of an

unprecedented climate emergency.

As for Brazilian foreign policy, a diplomatic strategy could be to
negotiate with the EU a financial counterpart to compensate for any
possible barriers to agricultural products associated with deforestation and
forest degradation. For example, the EU could return the value of barred
products by investing an equivalent sum in the protection of Brazilian
forests. This may be done through donations to the Amazon Fund, for
example. In addition, the Brazilian government and rural producers
should invest more in international missions to raise awareness and ensure
that goods produced legally are not confused with illegal produce. On the
national scale, improvements in public agricultural funding should favor
producers who 1) adopt more sustainable practices in accordance with
the Forest Code; 2) recover degraded lands, reducing the pressure on new

63



Diego Trindade D’Avila Magalhdes, Lais Forti Thomaz e
Marcelo Fernandes de Oliveira (Org.)

agricultural frontiers; and 3) incorporate new agroecological technologies
like tracking mechanisms.
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Abstract: In 2025 Brazil will host the 30th UN Climate Change Conference (COP30).
The transition to more efficient economic models that take into account health,
social justice, and environmental responsibility has become a global priority, both in
Brazil and Mercosur, as in the European Union. Entrepreneurial initiatives are being
articulated to promote new technologies and sustainable solutions with social impact.
In this context, the Social and Environmental Impact Business Incubator (Inyaga) at
the Federal University of Rio de Janeiro (UFR]J) has emerged as an integrative platform
for technological and sustainable innovation to support startups and entrepreneurs.
It promotes businesses with a social and environmental impact to solve complex local
problems, such as inequality in access to resources, climate change, pollution, soil
improvement, environmental monitoring, and social inclusion. With a multidisciplinary
and collaborative approach, Inyaga connects academics, managers, researchers, students,
and entrepreneurs to opportunities that promote innovation. It has also created links
with international partners like the University Institute of Lisbon (ISCTE) to foster
scientific and technological cooperation between the UFR] and ISCTE. As such, the

https://doi.org/10.36311/2025.978-65-5954-580-3.p67-78

67



Diego Trindade D’Avila Magalhdes, Lais Forti Thomaz e
Marcelo Fernandes de Oliveira (Org.)

organ reflects a willingness to build ties that strengthen innovation, sustainability and an
exchange of experiences and good practices between Brazil and Portugal, representing a
bridge for international academic and scientific exchange. This encourages the creation of
innovative solutions that can be replicated in different contexts, integrating local Brazilian
knowledge with international technological and methodological developments. Inyaga
values diversity in the inclusive and holistic way required to face global challenges. As
such, its collaboration with ISCTE is an example of a partnership that strengthens public
policies and creates sustainable solutions for the global challenges of the 21st century
through international cooperation.

Keywords: Sustainable solutions; environmental responsibility; entrepreneurs innovation;
UFR], Brazil-EU connection

INTRODUCTION

In the contemporary scenario, where Brazil will host the 30th UN
Conference on Climate Change (COP30) in Belém (PA) in November
2025, innovation and sustainability policies play a key role in addressing
the most urgent global challenges. The transition to development models
that integrate economic efficiency, health, social justice, and environmental
responsibility has become a priority on national and international
agendas. This movement is driven by issues such as climate change,
epidemics, increasing social inequalities, the pressure for greater economic
competitiveness in globalized markets, and the need to conserve natural
resources for future generations.

In Brazil and within the scope of Mercosur and the European
Union, initiatives focused on innovative entrepreneurship have emerged in
response to these demands. These initiatives not only promote the creation
of new technologies and solutions, but also seek to integrate sustainability
and the social impact of economic development.

According to the Global Entrepreneurship Monitor (GEM) (2021),
entrepreneurship in Brazil has shown significant trends towards innovation
and social impact, reflecting a transformation in the profile of emerging
businesses in the country. The report highlighted that entrepreneurial
initiatives are not only addressing economic demands, but are increasingly
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aligned with sustainable development goals, promoting solutions that
integrate technology, sustainability, and social benefits.

In this context, business incubators play a crucial role, acting
as true laboratories for the development of entrepreneurial ideas that,
besides being economically viable, are aligned with socio-environmental
transformation goals. Incubators are more than spaces for logistical and
technical support, and have traditionally been used to support startups
(Bergaman; McMullen, 2022; Capatina ez a/., 2023).

These spaces act as ecosystems that promote interaction between
entrepreneurs, academic institutions, public and private organizations,
as well as investors, creating an environment conducive to innovation
and interdisciplinary collaboration. It is important to highlight that the
primary goal of an incubator is to foster the growth of successful, financially
sustainable, and competitive companies in their markets. As such, they
ensure that these organizations continue to evolve even after completing
their incubation period (Dornelas, 2008; Bergaman; McMullen, 2022).
This initial support can be decisive for the consolidation of companies
that contribute not only to economic development, but also to the
construction of innovative social technological solutions aimed at global

demands (Chavez, 2016).

In this panorama, the Social and Environmental Impact Business
Incubator (Inyaga), linked to the Federal University of Rio de Janeiro
(UFR]), has emerged as a relevant example of how Brazilian institutions can
integrate technological innovation and sustainability into their practices.

Inyaga supports startups and entrepreneurs by promoting social
and environmental impact businesses. It focuses on solving complex, real,
and local problems, such as inequality in resource access, climate change,
pollution, soil improvement, environmental monitoring, and social
inclusion. Its model is based on a multidisciplinary and collaborative
approach, connecting academics, business managers, researchers, students,
and entrepreneurs to opportunities that promote innovation. Furthermore,
asargued by Sansone ez a/. (2020), public policies are essential to foster social
incubators, because they have the potential to support entrepreneurship in
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Brazil more effectively, thus contributing to the strengthening of the social
and environmental innovation ecosystem.

The main objective of this chapter is to analyze the performance of
Inyaga as a practical example of how innovation and sustainability policies
can be implemented in a national and global context. The analysis covers
its organizational structure, the support programs offered, and the impacts
generated in terms of socioeconomic and environmental development.
Additionally, it seeks to understand how Inyaga positions itself within
the Brazilian innovation ecosystem, investigating its relationship with
public policies that encourage innovation and international collaboration
networks.

DEVELOPMENT

OVERVIEW OF INNOVATION AND SUSTAINABILITY POLICIES

In Brazil, the formation of incubators is relatively recent compared
to the United States, beginning in the 1980s with the initiative of CNPq
(National Council for Scientific and Technological Development) to create
the first institutions to support innovative ventures in the country, located
in Campina Grande (PB), Manaus (AM), Sao Carlos (SP), Porto Alegre
(RS), and Florianépolis (SC). This decision led to the creation of ParqTec
- Sao Carlos High Technology Park Foundation - in 1984, where Brazil’s
first incubator was established (Anprotec, 2016).

However, it was only in 2004 that the National Science, Technology,
and Innovation Strategy (ENCTI) was created, with the publication of
Innovation Law No. 10.973 (Brasil, 2004). This law was an important
milestone for promoting innovation in the country, as it encouraged
actions like the creation and development of technological parks.

Regarding socio-environmental sustainability, society in 2024
had a dual perception (except for indigenous peoples and traditional
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communities): one of socio-historical origin and another of scientific
origin. Since the 1960s, urban populations have become increasingly
aware of the planet’s growing deterioration, due to issues like pollution,
environmental accidents, degradation of ecosystems and natural resources,
the limitation of these resources, accelerated and chaotic urbanization,
and anthropogenic disturbances. The scientific origin reflects actions to

capture knowledge about nature and its elements from natural sciences

(Chaves, 2015).

The European Union is recognized for its robust innovation and
sustainability strategies, with programs like Horizon Europe, which
integrates investments in green technology and social impact startups
(European Commission, 2020). In Mercosur, although there are joint
efforts such as the MERCOSUR Network of Business Incubators,
challenges to regional integration have limited the advancement of

transnational projects.

In this context, although it is evident that both Brazil and the EU
promote policies aligned with the seventeen Sustainable Development
Goals (SDGs) (UN, 2015), they employ different strategies. Whereas the
EU prioritizes regulatory harmonization and long-term funding, Brazil
faces structural challenges that require creative local solutions, such as
those proposed by Inyaga.

The scientific and technological partnership between the School
of Business and Accounting Sciences at the Federal University of Rio de
Janeiro (UFR]J) and the Instituto Universitirio de Lisboa (ISCTE) illustrates
how the exchange of knowledge and experience between institutions from
different countries can enhance local initiatives, thus strengthening the
impact of business incubators and contributing to the consolidation of a

global innovation environment.

Therefore, this chapter aims to reflect on the progress and challenges
faced by initiatives like Inyaga, exploring its transformative potential
in both the Brazilian and international contexts. The actions of Inyaga

consider socio-economic aspects and Brazil’s reality. Unlike European
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countries, Brazil faces a discrepancy in environmental and social realities,
which manifests in different understandings of territorial knowledge.

Forinstance, itisworth highlighting the interfaces between traditional
knowledge (indigenous peoples, quilombolas, traditional farmers, etc.),
scientific knowledge, and urban knowledge. In this regard, partnerships
through scientific and technological cooperation with developed countries
have proven to be a promising tool for reflecting on Brazil’s alignment with
the global sustainable development goals.

Soc10-ENVIRONMENTAL IMpaCT & RESULTS

The scientific and technological cooperation agreement between
UFR] and ISCTE reflects the parties willingness to build ties that
strengthen innovation and sustainability. It also allows for the exchange
of experiences and best practices between Brazil and Portugal, in which
capacity it serves as a bridge for academic and scientific exchange between

Mercosur and the EU.

This partnership not only strengthens Brazil’s innovation and
entrepreneurship capacity, it also positions the country as a relevant
player in the international sustainable development arena. The exchange
of knowledge and experiences facilitated by the agreement fosters the
creation of innovative solutions that can be replicated in other contexts,
thus expanding the reach of best practices. Moreover, by integrating local
Brazilian knowledge with international technological and methodological
advances, the agreement contributes to the appreciation of the country’s
cultural and scientific diversity, in addition to promoting a more inclusive

and holistic approach to global challenges.

Another relevant aspect is the creation of opportunities for young
researchers and entrepreneurs who, through this cooperation, gain access
to international cooperation networks and resources that enhance their
initiatives. The connection between Inyaga, the UFR], and ISCTE
exemplifies how cooperation between institutions from different countries
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can result in mutual benefits, while consolidating an environment
conducive to advancing science, technology, and innovation.

Inyaga operates as a business incubator focused on socio-
environmental impact. It has an organizational structure that prioritizes
interdisciplinarity and the integration of knowledge. Based on its mission,
the incubator organizes its support programs into three main pillars:
specialized mentoring; connections with national and international
innovation networks; and the promotion of sustainability. These pillars
enable entrepreneurs from various sectors to develop innovative and
sustainable solutions that address local and global demands.

The governance of Inyaga reflects a collaborative approach, involving
not only UFR] experts, but also external partners. This support network is
essential for creating a fertile environment for innovation, and it ensures a
convergence of resources and knowledge.

BraziL-EUROPEAN UNION CONNECTION: COOPERATION AGREEMENT WITH
ISCTE AND INTERDISCIPLINARY SUBJECTS

The Scientific and Technological Cooperation Agreement, signed
in 2019 between FACC/UFR] and the School of Sociology and Public
Policy at ISCTE aims to strengthen the academic and scientific exchange
between both institutions. The partnership facilitates joint participation
in research projects, the organization of scientific events, participation in
academic committees, publication development and, most importantly,
the creation and implementation of interdisciplinary subjects focused on
innovation and entrepreneurship.

The objective of the Agreement is to enhance the training of leaders
and equip them to tackle the complexities of contemporary challenges,
promoting sustainable practices and driving technological advancements
essential for national development. As part of this strategy, since 2023,
four subjetcs have already been implemented at UFR], as a direct result of
the cooperation between ISCTE and UFRJ:
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* Acquisition of Interpersonal Skills for Innovation and
Entrepreneurship

* Innovation and Technology
* Design Thinking for Innovation and Social Impact

¢ Innovation Indicators

Thesesubjectsnotonly providestudentswith essential complementary
training to face contemporary challenges, they have also contributed to
the establishment of a Laboratory of Transversal Competencies at UFR],
the latter being aimed at consolidating an institutional model focused on
higher education innovation. It is worth noting that new interdisciplinary
subjects are planned to further expand the initiative’s impact.

The knowledge and experience gained by students in these subjects
are further enhanced through their immersion in innovative environments
like Inyaga. In this context, Inyaga serves as an experimentation platform,
allowing students to engage with real-world challenges, apply classroom-
acquired knowledge, and develop practical experiences through projects
and internships.

With an organizational structure that prioritizes interdisciplinarity
and knowledge integration, Inyaga supports entrepreneurs through
three key pillars: specialized mentoring; connection with national and
international innovation networks; and sustainability promotion. These
pillars enable the development of innovative solutions aligned with both
local and global demands, strengthening the entrepreneurial ecosystem
within the university.

Inyaga’s governance reflects this collaborative approach, involving
not only UFR] experts but also external partners, such as ISCTE. This
cooperative network is essential for creating an academic and professional
environment conducive to innovation, fostering the convergence of
knowledge and resources, and driving the adoption of innovative practices
in higher education.
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INYAGA AS A MODEL FOR SOCIO-ENVIRONMENTAL IMPACT INCUBATORS

As defined in its statutes, Inyaga is an innovation unit at the UFR]

that promotes teaching, research and extension projects. Its main objectives

include identifying and supporting emerging ventures, while fostering a

culture of technological and social innovation, and creating a measurable

socio-environmental impact. This model stands out for integrating academics,

managers, entrepreneurs and investors into a collaborative ecosystem.

Among Inyaga’s programs, the following stand out:

Pre-Incubation Program: Structuring innovative ideas and
enabling their transformation into sustainable businesses.

Mentorships and Consultations: Continuous support in business
modeling, socio-environmental impact assessment, Technology
Readiness Level (TRL), intellectual and industrial property,
as well as strategic development, all focused on enhancing
innovative solutions.

Workshops and Training: Practical and theoretical workshops on
innovation, sustainability and entrepreneurship, contributing
to strengthening the capacities of incubated businesses and the
external community.

Connection with Investors: Building networks between
entrepreneursand investorsinterested in socialand environmental
impact, in addition to expanding fundraising opportunities for
impactful businesses.

Through this multifaceted approach, Inyaga has positioned itself as a

reference among socio-environmental impact incubators in Brazil. In this

capacity, it contributes to the consolidation of an innovation ecosystem

that prioritizes sustainable and inclusive solutions.
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INYAGA STRUCTURE AND (GOVERNANCE

Inyaga operates with a participatory governance structure composed
of three main bodies: the General Management; Advisory Board; and
the Technical Committee. This organization allows for decentralized and
inclusive management, promoting collaborative decisions able to meet the
demands of the innovation ecosystem and Brazil’s environmental needs,
aimed at sustainable development.

The Advisory Board, for instance, is responsible for deliberating on
strategic issues, including the selection of new members and performance
assessment. The Technical Committee acts as an advisory body, and analyzes
the technical quality of projects applying to the incubator’s programs. This
robust structure ensures that Inyaga maintains a standard of excellence in
its operations.

Inyaga, whose name means “Our Land” in the Brazilian Kaapor
indigenous language, stands out in preparing UFR]’s scientific environment
by furthering innovation research and commercial links with enterprises
and new businesses.

*  Mission: Contribute to building a more just and sustainable
world through the catalysis of technology-based businesses and
socio-environmental values.

* Vision: Become a reference as a catalyst for businesses capable of
causing socio-environmental impacts and innovative solutions
by 2030.

*  Values: Sustainability, ethics & respect, innovation, partnership
and entrepreneurship.

CONCLUSION

The academic integration between Brazil and the European
Union, exemplified by the agreement between UFR] and ISCTE, shows
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how international partnerships can drive sustainable development and
innovation. These collaborations are essential for strengthening public
policies and creating shared sustainable solutions for the global challenges
of the 21st century.

In conclusion, the cooperation between both institutions serves as
an example of how academic partnerships may contribute to sustainable
development and innovation. Moreover, Inyaga’s performance has been able
to stimulate interactions between researchers and the industrial sector at
the national level. Thus, Inyaga contributes to the development of strategic
innovations necessary for Brazil’s industry to gain a competitive edge, and
also promotes the sustainability of Brazilian cities as replicable models that
can be adopted by other countries through international cooperation.
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Final Considerations

This book has highlighted the main themes of each chapter and their
relevance in the context of Brazil-EU relations and the Jean Monnet Chair
at UFG, from the perspective of Lais Forti Thomaz, Chair Coordinator.
This conclusion addresses the main policy recommendations (policy
prescription) addressed to the EU, Brazil and the state of Goids. The
present recommendations result from the particular interpretation of each

chapter of this book.

First, the use of artificial intelligence in the service of environmental
protection is recommended, as it allows for the monitoring of
deforestation, pollution and climate change, among others (see chapter
by Oliveira and Flauzino). Data collection and analysis using Al could
provide more effective, faster and more accurate public policies in the face
of environmental problems.

Guidelines and regulations are recommended to ethically guide the
collection, storage and use of data. Additionally, the promotion of inclusive
and fair governance based on a collaborative and adaptive approach in
view of global standards and local needs is emphasized.

Secondly, a perspective that integrates economic, environmental and
local community approaches is recommended in view of the provisions on

https://doi.org/10.36311/2025.978-65-5954-580-3.p79-81
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trade and environmental protection contained in the agreements between
Mercosur and the EU (see chapter by Camargo and Hora). In this context,
at least at the diplomatic level, there was an understanding about the
need to combat deforestation, restore degraded areas and regularize the
protected territories of indigenous peoples.

In this case, Brazil adheres to the ILO Convention 169 and has
adopted a robust forestry code. This recommendation highlights the
possibility of benefiting agricultural exporters who respect the standards
and actively promote sustainability. Therein lies a potential for innovation
in cooperation with the EU in the areas of energy efficiency, water resource
management and genetic improvements, among others. However, not all
Brazilian exporters abide by these rules, and it is this group of producers
that the EU is concerned about with reference to Brazil.

Thirdly, it is recommended that Brazil pay attention to the
opportunities to achieve high standards of environmental preservation
supported by European funding for projects to promote sustainable
development (see chapter by Silva). In this sense, Brazil could, instead
of accusing the EU of economic protectionism under an environmental
pretext, highlight products and economic sectors that comply with both
national legislation and EU requirements. This reinforces the argument
that promoting environmental sustainability is also a way to foster
economic development.

Fourthly, recommendations directly related to municipalities
stand out: aligning local legislation and projects with national and global
guidelines and standards; as well as promoting the exchange of experiences
with a view to implementing these laws and projects (see chapter by
Nascimento and Martin-Vide). For example, both Brazil and Spain have
committed to mitigating and adapting to the impacts of climate change,
but nationally and locally, there are several layers that differentiate these
contexts. Sharing experiences has the potential to diagnose similar problems
and apply adaptive solutions.

In the fifth place, the report on the partnership between the Social
and Environmental Impact Business Incubator (Inyaga) of the Federal
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University of Rio de Janeiro (UFR]) and the University Institute of Lisbon
(ISCTE) reinforces the aforementioned recommendation (see chapter by
Silva et al.). In addition, it inspires an additional recommendation, which
concerns the interdisciplinary approach of projects in unison with the
private sector. It is worth noting, in this context, that actions to promote
innovation and sustainable development do not depend solely on the
State, and that it is crucial to stimulate businesses, especially those with a
high socio-environmental impact.

Finally, two recommendations present in all chapters of this book
stand out. The first is the centrality of local actors. The perspectives
presented in this work have emphasized the leading role of these actors,
the need to adapt to them, or both. The second relates to the centrality
of the EU as a global actor, which is indicated by its prominence in the
environmental agenda or by the capillarity of initiatives (programs or
projects) that involve cooperation at the national, regional or local level, as
well as between state and non-state actors.

Diego Trindade d’Avila Magalbies
Vice-Coordinator of the Jean Monnet Chair at UFG
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