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Paweł Wrona, Zenon Różański, Adam Duda and José Fernandes

Environmental Risk Issues at a Coal Waste Spoil Heap—Climate Change Concern
Reprinted from: Proceedings 2025, 113, 11, https://doi.org/10.3390/proceedings2025113011 . . . 56

Iván Tartaruga and Fernanda Sperotto

Innovations in Agri-Food Systems in Europe: Pathways and Challenges to Inclusion and
Sustainability
Reprinted from: Proceedings 2025, 113, 12, https://doi.org/10.3390/proceedings2025113012 . . . 60

Fernanda Sperotto and Iván Tartaruga

Charting the Landscape: Perspectives on Green Innovations in Agriculture
Reprinted from: Proceedings 2025, 113, 13, https://doi.org/10.3390/proceedings2025113013 . . . 65

José Manuel Gómez Giménez

Socio-Territorial Fractures and Multi-Scalar Cohesion Policies
Reprinted from: Proceedings 2025, 113, 14, https://doi.org/10.3390/proceedings2025113014 . . . 70

Miguel Castro

Landscape, Tourism and Storytelling
Reprinted from: Proceedings 2025, 113, 15, https://doi.org/10.3390/proceedings2025113015 . . . 76

Bruno Leitão and José Vieira

The Common Agricultural Policy Strategic Plan Should Be Oriented More to the North:
Analysis and Synthesis of the Manifestos of the Farmer Civic Movements in the Northern
Region
Reprinted from: Proceedings 2025, 113, 16, https://doi.org/10.3390/proceedings2025113016 . . . 81

João Ferreira-Santos and Lúcia Pombo

Education on Sustainable Development Through Built Heritage and Technology: The “Art
Nouveau Path” in the EduCITY App
Reprinted from: Proceedings 2025, 113, 17, https://doi.org/10.3390/proceedings2025113017 . . . 86

Andreia Rodrigues, Aldina Santiago, Domingos Xavier Viegas and José Luís Zêzere

The Role of Parish Councils in Georeferencing for Emergency Planning: Approach and Methods
Reprinted from: Proceedings 2025, 113, 18, https://doi.org/10.3390/proceedings2025113018 . . . 91

Madalena Cabeleira and Ana Paula Oliveira

Enhancing Climate Resilience Through Aligned Municipal Strategies
Reprinted from: Proceedings 2025, 113, 19, https://doi.org/10.3390/proceedings2025113019 . . . 96

Eunice Duarte, Diogo M. Pinto and Helena Pina

Railway Tourism and Sustainability in Águeda
Reprinted from: Proceedings 2025, 113, 20, https://doi.org/10.3390/proceedings2025113020 . . . 101

vi



About the Editors

Helena Pina

Helena Pina completed her degree in Geography at the University of Porto in 1982, followed

by a master’s in human Geography at the University of Coimbra. She earned her PhD in Human

Geography in 2004 from FLUP, with Distinction and Praise. In this context, she began her teaching

career in 1982 as a Trainee Assistant at FLUP, transitioning to Assistant after completing her

master’s degree. After completing her PhD in Human Geography with the thesis titled “The Alto

Douro, a contrasting space in mutation,” she began her role as an Assistant Professor in 2004,

achieving a permanent appointment in 2009. Throughout her academic career, she has shown a

high commitment to teaching and pedagogical innovation, focusing mainly on social and economic

geography, with special emphasis on the sustainable development of rural areas in Portugal. She

has recently been researching resilient landscapes and forest fires. In an innovative commitment,

she has taught, mostly as the course leader, subjects such as Rural Geography, Rural Dynamics in

the European Union, European Space Issues, and various Technical Seminars. She is a researcher at

the Centre for Geographic Studies and Spatial Planning (CEGOT); coordinating and/or participating

as a researcher in several scientific projects, such as AVODIS as C-IR, PCIF/AGT/0054/2017; and

currently coordinating the MONTTUR Project FLUP/PS-CPS/2024-81843, among other relevant

projects. She is a member of several Scientific Associations, as well as the Scientific and Editorial

Committee of several national and international reference magazines and publications. Her

experience also includes organising congresses and seminars and supervising (or co-supervising)

master’s dissertations and PhD theses. This involvement and diversity of initiatives, both academic

and professional, reflect her ability to lead and collaborate in multidisciplinary teams, addressing

complex sustainable development issues.

Felisbela Martins

Felisbela Martins holds a PhD in Education Sciences (Faculty of Psychology and

Educational Sciences University of Porto (FPCEUP) (2011)), a Master’s Degree in Educational

Sciences—Education, Development and Social Changes (FPCEUP) (1995), and a Bachelor’s Degree

in Geography (FLUP) (1979). Felisbela worked as a Guest Assistant Professor at the Department of

Geography Faculty of Arts and Humanities of the University of Porto (1998-2015) and was a Member

of the Secondary Education Department of the Ministry of Education and a Primary and Secondary

Teacher of Geography. She retired in March 2022.

Diogo Miguel Pinto

Diogo Miguel Pinto holds a degree in Geography (2016) and a master’s in Risks, Cities and

Spatial Planning (2020) from the University of Porto, where he also completed postgraduate studies

in Geographic Information Systems (2021). He later obtained a postgraduate diploma in Civil

Protection Law (2023) from the University of Lisbon. He completed the Specialisation Course

in Security, Defence and Climate Change (CESDAC 2025) and the XVI Civil Crisis Management

Course at the National Defence Institute (IDN). His academic background bridges geography, risk

management, and climate adaptation. He has worked as a geography technician and researcher at

several institutions. He is a collaborating researcher at the Centre for Studies in Geography and

Spatial Planning (CEGOT). His research focuses on rural innovation, sustainable development,

landscape resilience, wildfire risk, and civil protection. He has coordinated international initiatives

vii



such as the UNESCO World Heritage Volunteers “Guardians of the Douro”. He has also served

as an external evaluator for A3ES, a certified trainer (IEFP), and a member of several scientific

associations. He has authored and reviewed numerous scientific papers, book chapters, and

conference proceedings, and has participated in over 200 academic events.

André Samora-Arvela

André Samora-Arvela holds bachelor’s and master’s degrees in Landscape Architecture from

the Faculty of Science and Technology of the University of Algarve (UAlg); a postgraduate degree in

Territorial Management, specializing in Remote Sensing and Geographic Information Systems (GIS);

and a PhD in Climate Change and Sustainable Development Policies, specializing in Geography

and Planning, from the Faculty of Social and Human Sciences of the New University of Lisbon

(FCSH, UNL). André Samora-Arvela is currently an integrated member of the Information Sciences,

Technologies and Architecture Research Center (ISTAR) of the University Institute of Lisbon (ISCTE

-IUL) and member of the project “GreenCity4Aging: the effects of urban green streets on mobility,

social integration and ageism among older people” (Ref.ª 2022.03478.PTDC). He was a professor at

the Faculty of Arts of the University of Porto and an integrated member of the Center for Geography

and Spatial Planning Studies (CEGOT) from 2021 to 2023 as part of his post-doctorate; a collaborating

member of the Interdisciplinary Center for Social Sciences (CICS.NOVA), Faculty of Social and

Human Sciences (FCSH, UNL), from 2015 to 2021; and a collaborating member of the Center for

Research on Space and Organizations (CIEO), which was renamed the Research Center for Tourism,

Sustainability and Wellbeing (CinTurs), UAlg, from 2011 to 2021. His transdisciplinary vocation and

eclecticism are reflected in his participation in international and national projects within many fields,

including spatial planning; geography; landscape architecture; societal challenges of mitigation and

adaptation to climate change; community preparedness for risk; integrated management of rural

fires; space, active aging and ageism; sustainable development and globalization; sustainable tourism

development; tourist experience; geographic information systems; and methods applied to social

research.

viii



Editorial

Preface: XVIII International Seminars on Overarching Issues
of the European Area: “Building Sustainable and
Resilient Territories” †

Helena Pina 1,*, Felisbela Martins 1,*, Diogo Miguel Pinto 1,* and André Samora-Arvela 2,*

1 CEGOT, Faculty of Arts and Humanities, University of Porto, 4150-564 Porto, Portugal
2 ISTAR, University Institute of Lisbon (ISCTE-IUL), Av. Forças Armadas, 1649-026 Lisbon, Portugal
* Correspondence: mpina@letras.up.pt (H.P.); felisbela.martins@gmail.com (F.M.);

dspinto@letras.up.pt (D.M.P.); anesamora@gmail.com (A.S.-A.)
† Presented at the XVIII International Seminars on Overarching Issues of the European Area, Porto, Portugal,

23–26 May 2024.

1. Conference Background

In the wake of the pandemic and amidst ongoing global conflicts, our interconnected
world is grappling with significant challenges. Despite the immense threats and destruction
inflicted on our planet, numerous ecosystems continue to exist, albeit suffering from
critical biodiversity loss. It is common to observe dynamic, multifunctional territories
thriving in some ecosystems, juxtaposed with others in decline, where the balance between
development and sustainability is precarious. These regions bear the undeniable impacts
of climate change, particularly exacerbated by human activities and the ongoing war
in Europe.

Nevertheless, awareness of these pressing issues is growing. The environmental, eco-
nomic, and social consequences of these challenges have emphasised the urgent need for
action across multiple levels. As a result, strategies are being devised that prioritise inclusive
development, focusing not only on conserving landscapes and cultural heritage but also on
revitalising social structures. To achieve these objectives, the United Nations’ 17 Sustainable
Development Goals (SDGs), outlined in the 2030 Agenda, were defined as essential refer-
ences. These goals represent critical imperatives in the current context, where warfare in the
European region exacerbates social inequalities and environmental degradation.

2. Conference Theme and Topics

Emphasising SDG 11: Sustainable Cities and Communities, SDG 13: Climate Action,
and SDG 15: Life on Land, this edition of Proceedings is a key output from the XVIII
International Seminars on the Overarching Issues of the European Area, that took place
from the 23rd to the 26th of May 2024 at the Faculty of Arts and Humanities, University of
Porto, Portugal.

As part of the planet’s ecosystem, humanity has inflicted significant harm through
deforestation, habitat loss, and land degradation. Promoting sustainable use of ecosystems
and protecting biodiversity is not merely an agenda; it is fundamental to our survival.
Therefore, this Special Issue of Proceedings will centre on regional resilience, sustainable
development, and land planning and management, with a focus on the connections between
rural and urban areas in a changing climate.

This issue aimed to publish papers that explore key themes such as community re-
silience, strategic regional development scenarios, pathways for climate change adaptation,

Proceedings 2025, 113, 21 https://doi.org/10.3390/proceedings2025113021
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public policies for landscape planning, land-use change, and the essential factors of sus-
tainable tourism. Contributions from scientists, experts, and practitioners in fields such as
geography, risk and civil protection, land use and land cover, economics, rural and urban
landscape planning, climate change, environmental and social challenges, tourism, and
sustainable development constitute this Issue.

Many communications and posters were presented under the following topics:
(1) Society and culture; (2) Education and teaching; (3) Social and economic dimensions of
sustainability; (4) Population ageing and rural health; (5) Tradition, heritage, and tourism;
(6) Economy and sustainability; (7) Circular economy and waste management; (8) Green
technologies, energy, and innovation; (9) Entrepreneurship and digital transformations
in territories; (10) Urban–rural connections; (11) Resilience and transitions in rural areas;
(12) Sustainable agriculture and food systems; (13) Landscape and ecosystem management;
(14) Biodiversity conservation and sustainability; (15) Resource management and conserva-
tion; (16) Climate change, environment, and sustainable development; (17) Vulnerabilities,
risks and civil protection; (18) Environmental policy and governance; (19) Challenges of
European policy and spatial planning; and (20) European security and defence.

3. Conference Organisers

Organising institution: Faculty of Arts and Humanities, University of Porto, Portugal.

Honour Committee:

• José Luís Carneiro—Minister of Internal Administration, XXIII Constitutional Govern-
ment of Portugal

• Maria Leitão Marques—Member of the European Parliament, Brussels
• Frederico Francisco—Secretary of State for Infrastructure, XXIII Constitutional Gov-

ernment of Portugal
• Teresa Almeida—President, Commission for Coordination and Regional Development

of Lisbon and Tejo Valley (CCDR-LVT)
• António Ceia da Silva—President, Commission for Coordination and Regional Devel-

opment of Alentejo (CCDR Alentejo)
• Rui Moreira—Mayor of Porto
• Paulo Silva—Mayor of Mesão Frio
• Fátima Fernandes—Mayor of Montalegre
• José Manuel Gonçalves—Mayor of Peso da Régua
• Pedro Machado—Mayor of Lousada
• Miguel Nunes—Councillor of Lousada Municipal Council
• Isabel Ferreira Nunes—President, National Defence Institute (IDN), Portugal
• Maria Madalena dos Santos Alves—President, Foundation for Science and Technology

(FCT), Portugal
• Tiago Oliveira—President, Agency for Integrated Management of Rural Fires

(AGIF), Portugal
• Duarte Costa—President, National Authority for Emergency and Civil Protection

(ANEPC), Portugal
• André Fernandes—National Commander for Emergency and Civil Protection

(ANEPC), Portugal
• José Manuel Matias—Director Regional Adjunto, (DRAP-N), Portugal
• Pedro Moreira—President, Comboios de Portugal (CP), Portugal
• Rosário Alves—Executive Director, Forestis—Portuguese Forestry Association
• Luís Almeida—President, Vale do Douro Association
• Carlos Fonseca—Chief Technology Officer, FORESTWISE
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• Duarte Caldeira—President, Centre for Studies and Intervention in Civil Protection
(CEIPC)

• Paula Pinto—Director, Faculty of Arts, University of Porto
• Domingos Xavier Viegas—University of Coimbra
• Mary Cawley—National University of Ireland, Galway, Ireland
• Atanas Dermendzhiev—University of Veliko Tarnovo, Bulgaria
• Stella Dermendzhieva—University of Veliko Tarnovo, Bulgaria
• Ana Maria Bicalho—Federal University of Rio de Janeiro, Brazil
• Scott William Hoefle—Federal University of Rio de Janeiro, Brazil
• Ileana Constantinescu—Academy of Economic Studies, Bucharest, Romania
• Jerzy Makowsky—University of Warsaw, Poland
• Laura Sakaja—University of Zagreb, Croatia
• Borna Fuerst-Bjelis—University of Zagreb, Croatia
• Marta Arbinolo—OECD, France
• Fernanda Cravidão—University of Coimbra
• António Covas—University of Algarve
• Mercês Covas—University of Algarve
• Artur Cristóvão—University of Trás-os-Montes and Alto Douro
• Lúcio Cunha—University of Coimbra
• Luciano Lourenço—University of Coimbra
• Nicole Vareta—Centre of Studies in Geography and Spatial Planning, Portugal
• Hélder Marques—University of Porto

Scientific Committee:

• Adélia Nunes, University of Coimbra, Portugal
• Aleksandar Lukić, University of Zagreb, Croatia
• Ana Isabel Boura, University of Porto, Portugal
• Ana Paula Brandão, University of Minho, Portugal
• André Santos, Univ. Federal Rural Rio Janeiro, Brazil
• Andrews José de Lucena, Univ. Federal Rural do Rio de Janeiro, Brazil
• Annett Steinführer, Thünen Institute of Rural Studies, Germany
• António de Barros Cardoso, University of Porto
• Artur Costa, University Lusófona, Portugal
• Bruno Martins, University of Coimbra, Portugal
• Borna Fuerst-Bjelis, University of Zagreb, Croatia
• Brigite Botequim, Colab ForestWise, Portugal
• Célia Taborda, University Lusófona, Portugal
• Christine Fürst, Martin Luther University Halle-Wittenberg, Germany
• Cornelia Steinhäuser, Institute of Landscape Ecology, Germany
• Emmanuel Reynard, University of Lausanne, Switzerland
• Eric de Noronha Vaz, Metropolitan University, Canada
• Fátima Matos, University of Porto, Portugal
• Fátima Velez de Castro, University of Coimbra, Portugal
• Felisbela Martins, University of Porto, Portugal
• Francisco Antonio Navarro Valverde, University of Granada, Spain
• Francisco Proença Garcia, Portuguese Catholic University, Portugal
• Glória Teixeira, University of Porto, Portugal
• Hélène Roth, University of Clermont, France
• Hermínia Gonçalves, University of Trás-os-Montes and Alto Douro, Portugal
• Hossein Azadi, Gembloux Agro-Bio Tech, Universidade de Liège, Belgium
• Isabel Borges, Instituto Europeu de Estudos Superiores, Portugal
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• Jesús Rodrigo Comino, University of Granada, Spain
• João Luís Fernandes, University of Coimbra, Portugal
• Joaquim Esteves da Silva, University of Porto, Portugal
• Joaquim Mamede Alonso, The Polytechnic Institute of Viana do Castelo, Portugal
• Joaquim Sande Silva, Agrarian School of Coimbra, Portugal
• Jorge Queiroz, University of Porto, Portugal
• Jorge Ribeiro, University of Porto, Portugal
• Jorge Ricardo Pinto, Higher Institute of Business and Tourism Sciences Portugal
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Editorial

Statement of Peer Review †

Helena Pina 1,*, Felisbela Martins 1,*, Diogo Miguel Pinto 1,* and André Samora-Arvela 2,*

1 CEGOT, Faculty of Arts and Humanities, University of Porto, 4150-564 Porto, Portugal
2 ISTAR, University Institute of Lisbon (ISCTE-IUL), Av. Forças Armadas, 1649-026 Lisbon, Portugal
* Correspondence: mpina@letras.up.pt (H.P.); felisbela.martins@gmail.com (F.M.); dspinto@letras.up.pt (D.M.P.);

anesamora@gmail.com (A.S.-A.)
† All proceeding papers published in this volume were presented at the XVIII International Seminars on

Overarching Issues of the European Area, Porto, Portugal, 23–26 May 2024.

In submitting conference proceedings to Proceedings, the volume editors of the proceed-
ings certify to the publisher that all papers published in this volume have been subjected
to peer review administered by the volume editors. Reviews were conducted by expert
referees to the professional and scientific standards expected of a proceedings journal.

• Type of peer review: double-blind;
• Conference submission management system: Conference Email;
• Number of submissions sent for review: 23;
• Number of submissions accepted for publication: 21;
• Acceptance rate: 91.3%;
• Average number of reviews per paper: 0.5;
• Total number of reviewers involved: 12;
• Any additional information on the review process: Our approach to manuscript review

follows a double-masked process, ensuring that neither authors nor reviewers know
each other’s identities, thus minimising bias and promoting impartial evaluation.

Each paper submitted was evaluated by experts in the relevant field, based on the
following criteria:

Originality: Contribution to the existing body of knowledge, novelty of data, and innova-
tive approaches.
Relevance to conference themes: Alignment with the topics and objectives of the event
and proceedings.
Scientific and methodological rigour: Soundness of the research design, validity of the
methods, appropriateness of the analyses, and reproducibility.
Clarity and coherence of presentation: Logical flow, quality of writing, adequacy of
figures/tables, and whether results support conclusions.
Contribution to the field: Potential impact on theoretical, empirical, or applied research.
Quality of references: Proper citation and use of up-to-date and relevant literature.

Following the review process, decisions included acceptance, minor, or major revisions,
with final acceptance contingent on satisfactory response to reviewers’ comments. All
revised papers were re-evaluated before publication.
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Proceeding Paper

Rethinking Food and Farming in Europe †

Jean-François Hulot

Independent Researcher, 24100 Bergerac, France; jfhulot@me.com
† Presented at the XVIII International Seminars on Overarching Issues of the European Area, Porto, Portugal,

23–26 May 2024.

Abstract: Food security in Europe remains assured, but at too high an environmental cost.
The old agro-chemical model has proven inadequate to meet the multi-faceted challenges
of the 21st century. The most promising model must be sustainable and simultaneously im-
prove economic performance, environmental protection, and social impact. Agro-ecology
meets those goals, but its implementation would require a complete rethinking of EU
policies for agriculture and food. The Common Agricultural Policy must radically change
from quantitative to qualitative support and favour a demand-led rather than a supply-led
approach to reflect consumer needs, not only in food pricing terms but also in nutritional
and health aspects.

Keywords: common agricultural policy; farm to fork; agro-ecology; food systems; climate
change; biodiversity loss; food security; human health

1. Introduction

Agro-ecology requires a complete rethinking of agriculture and food systems in the EU.
The European Commission has already attempted to extricate the Common Agricultural
Policy (CAP) from its corporatist feature via the European Green Deal, by integrating the
entire food chain under a single strategy known as the “Farm to Fork” strategy [1]. It
fixed targets such as a 50% reduction in pesticides use, which became controversial and
was eventually opposed by the farming sector. Hence, the approach proved ineffective
even before concrete implementation took place. Yet climate and biodiversity challenges
remain more acute than ever. The CAP should be profoundly revised to help make food
and farming more sustainable.

2. The Food and Farming Issue Is Inextricably Linked to Geopolitics,
Environment and Climate Change

In 2005, the United Nations launched the concept of food security in its sustainable
development goals (SDGs), more specifically in SDG 2 “Zero hunger”, with the aim of
ending hunger and food insecurity in the world by 2030. Food security for a country’s
population is not only a precondition for its development but also a geostrategic asset,
strongly linked to preserving a country’s strategic independence.

Against this background, the EU occupies the position of the world’s leading agri-
food exporter, as well as importer. In 2022, the EU exported EUR 229.1 billion worth of
agricultural products and imported EUR 195.6 billion worth, generating a surplus of EUR
33.5 billion, a continuation of a robust and positive trend observed over the last 20 years
as observed in Figure 1 [2]. Food security is largely assured in Europe, in line with the
objectives assigned in 1962 for the CAP, which aimed at guaranteeing food supplies for
the European population. Yields steadily increased thanks to seed selection, investment in
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machinery and intensification of farming by making wide use of chemical fertilizers and
plant protection pesticides. Although this agro-chemical model has become the norm, it
has not been without damaging consequences for water, air, soil and biodiversity through
the pollution it causes (for example, contamination of water by nitrates, the residues of
nitrogen fertilisers) and the destruction it generates (such as the collapse of pollinating
insects due to the use of pesticides).

 

Figure 1. EU trade in agricultural products 2002–2022.

The European Environment Agency has identified agriculture as the main factor in the
degradation of biodiversity and the destruction of natural capital in Europe, despite efforts
to ‘green’ the CAP over the last 10 years [3]. Agriculture also has an impact on climate,
mainly due to methane emissions from ruminants, and nitrous oxide emissions from animal
waste and nitrogen fertilisers. The greenhouse gas (GHG) emitted from the agricultural
sector had fallen thanks to efficiency gains, but is now relatively constant, dropping by
only 2% since 2005. The EU agri-food system contributes 31% of EU total emissions.

3. The Real Economic and Strategic Priorities for Agriculture Have
Dramatically Changed over the Past 30 Years

The CAP has provided support to farmers since the 1960s, with the initial objectives
of boosting agricultural productivity, supporting an economically sustainable food supply,
safeguarding fair prices and ensuring reasonably good farm income in the EU. Over time,
priorities have evolved, placing increasing emphasis on supporting the provision of envi-
ronmental public well-being, addressing externalities and promoting rural development.
Despite the successive reforms the CAP underwent over the past 30 years in order to align
it to evolving objectives, it has not succeeded in reducing GHG emissions neither restoring
nor protecting its natural capital (soil, water, biodiversity).

While the CAP budget is still the EU’s biggest item of expenditure with about EUR
55 billion per year, farm incomes remain lower than in other sectors. Three quarters of
that budget is spent in the form of aid per hectare paid directly to farmers, forming the
so-called “1st pillar of the CAP”. This plays a vital role in determining farm income: direct
aid varies according to production type and to the size of the farm (the more hectares a
farm has, the higher the overall payment it receives from the EU budget) and can account
for up to 100% of farm income in certain regions. The original purpose of this direct aid
was to compensate for the fall in prices triggered by the 1992 CAP reform. In practice, this
maintains the unequal situation between EU Member States, leading to complex correction
mechanisms, particularly in favour of the Baltic States, and between large and small farms
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(20% of farms in the EU receive 80% of aid [4]. They also encourage the concentration of
farms and the continuation of unchanged agricultural practices.

The existence of substantial European subsidies is pushing up the price of agricultural
land and driving down the prices paid to farmers by cooperatives and by the processing
and distribution industries. Conversely, consumer prices are tending to rise, a sign that
the sector’s added value is in fact being captured by its downstream agri-food processors
and supermarkets. Some countries, such as France and Spain, are trying through national
legislation to pass on to primary producers a fairer share of the prices paid by consumers,
but without much success (“Egalim” laws I, II, III... and “Ley de la cadena”).

Today, agricultural production and environmental protection are often placed in
opposition to each other, even though any form of agriculture designed for the long
term needs healthy, functional ecosystems that respect natural cycles, inter alia water,
nitrogen, phosphorus and carbon. The challenge now is to reconcile agriculture and the
environment, both in practice and in people’s minds, as agriculture must do more to protect
the environment while adapting to a rapidly warming climate.

4. In the Future the European Food System Will Either Be Sustainable or
Rapidly Become Unviable

The world of agriculture has to face up to a series of challenges, which are equally
societal issues, around the question of food. These economic, strategic, environmental,
climatic and human issues go beyond the scope of the farming profession. It is the role
and responsibility of the political authorities to take a clear stand on the direction in
which society wishes to develop the agriculture and food of the future, since these bodies
have the power to legislate and to provide financial support or taxation to help achieve
societal objectives.

Europe needs to build on its assets, which are the excellence of its agricultural, food
and gastronomic products, as well as a tangible heritage (landscapes, soils and terroirs, rural
architecture) and intangible heritage (farming know-how, agronomic science, innovations,
flagship agri-food businesses, traditional products, chefs, etc.) of great value. While
developing and preserving these precious assets, we need to drastically reduce the impact
of agricultural production on the environment and, more particularly, on biodiversity, itself
a source of life. By the same token, climate change requires agriculture and food systems
to make a vital effort to adapt, so that it can continue to grow crops and produce food, as
affirmed by the heads of state and government at the COP 28 [5].

Because climate change and biodiversity loss are the biggest threats to food security,
the direction to be taken by agriculture is without doubt that of sustainability and resilience.
Legislative and budgetary means should support farmers to move confidently in this
direction. Laissez faire liberalism fosters doubt, uncertainty and market volatility. There has
never been a “green revolution” in agriculture in this context. There is always government
impetus and support when agriculture develops strongly, as history shows.

The best farming model with the capacity to simultaneously bring about economic
performance, environmental protection and social equity is agro-ecology. As this term may
designate a scientific discipline, a social movement or a set of agricultural techniques based
on agronomic science, we need to define what we mean here by agro-ecology. We retain the
definition given in a French agricultural law of 2014: “Agro-ecological production systems
combine economic and social performance, in particular through a high level of social,
environmental and health protection. These systems prioritise the autonomy of farms
and the improvement of their competitiveness, by maintaining or increasing economic
profitability, improving the added value of production and reducing the consumption of
energy, water, fertilisers, plant protection products and veterinary medicines, in particular
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antibiotics. They are based on biological interactions and the use of ecosystem services,
and the potential offered by natural resources, in particular water resources, biodiversity,
photosynthesis, soil and air, while maintaining their capacity for renewal in terms of
quality and quantity. They contribute to mitigating and adapting to the effects of climate
change”. The most successful agro-ecological systems are those developed by organic
farming, permaculture, agroforestry, conservation agriculture, and regenerative farming,
as well as several other environmental-friendly agricultural practices.

5. The EU Should Radically Turn Its CAP into a Transformative Policy
Supporting Farm and Food Innovations

The CAP should evolve more rapidly in the direction of sustainability, which means
rethinking the productivity model of development and opting for a radical shift to agro-
ecology. Farmers would move beyond their role as primary producers of agricultural
products and assume that of suppliers of public goods. This must be enshrined in European
regulations at the highest level, as well as in a governance model that attributes to the
regions the full capacity to finance and implement the optimal implementation of this
agro-ecological policy.

Our central argument for turning the CAP into a transformative policy consists in
radically reforming the way it delivers its support, together with other actions. As seen
above, the 1st pillar eventually supports the continuation of unchanged agricultural prac-
tices, when we need investments to finance the agro-ecological transition. Rent-seeking
mechanisms should be removed and the purpose of EU public aid to agriculture should
be reconsidered, so that it encourages investment rather than supplementing farms’ cash
flow. The so-called 2nd pillar of the CAP, also known as the Rural Development branch
of that policy, is precisely designed for financing physical and intellectual investment, for
supporting environmental and climatic measures and helping the results of research and
innovation to flourish among farms. Yet only a quarter of the CAP budget goes to the 2nd
pillar. This should become more important, to the detriment of the first pillar, i.e., direct aid.

The new CAP would no longer count two pillars, associated with two different finan-
cial regimes (the EU budget pays in full the expenditure for the 1st pillar, and the 2nd pillar
expenditure is co-financed between the European Commission and the Member States)
but support one single budget regime, entirely co-financed, and targeting sustainability,
climate adaptation, transformative innovation and agro-ecology. Hence, a sizeable source
of funding will serve the transition. Furthermore, sharing the financial burden will increase
the responsibility of all actors, while one single regime will mean simplification for national
and regional administrations.

Other actions should envisage a debt relief programme for farmers, a special pro-
gramme for favouring the entry of young people and women in the sector, a specific
approach to agriculture in the Free Trade Agreements, a remuneration for carbon storage
in soils, a ban on cages in animal rearing, a reconnection of animals and crops on the same
farm, budgetary and fiscal support to organic food and farming, using genome-editing
techniques with all due caution, a sufficient budget for research and innovation, openness
to bottom-up initiatives, on-farm employment, free training and advice, and many more
other actions. Each of these would merit further study and development.

At the other end of the food chain, consumer needs must be taken on board, not only
in food pricing terms, but also in nutritional and health aspects. It is only by encompassing
whole food systems that the transition to sustainability will succeed. The Farm to Fork
strategy has opened up a promising avenue in this direction, which needs to be pursued
with determination [6].
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Abstract: This study aligns with the Rural Pact’s Long-Term Vision for European Rural
Areas by encouraging multi-level collaboration and stakeholder engagement to address
rural needs. Using a Human Ecology perspective, it challenges rural stereotypes, promotes
spatial justice and aims to reduce rural–urban disparities by fostering social innovation
and youth entrepreneurship in rural areas. A thematic analysis of semi-structured inter-
views identified six key dimensions and their sub-dimensions within a transformative
social–ecological model. The notable sub-dimensions include “Local Experimentation
and Creativity” in Civil Society, “Higher Education Institutions and Lifelong Learning” in
Knowledge and Skills, “Formal Institutional Monitoring at the National Level” in a Political
and Institutional Context, and “Profiles—Young Age and Gender” in Entrepreneurship.

Keywords: human ecology; rural communities’ empowerment; rural pact; rural young
entrepreneur; social innovation; social–ecological systems; youth policies

1. Introduction

The European Union Rural Pact aims to amplify rural voices, elevate them on the
political agenda, foster networking and mutual learning, and support voluntary commit-
ments to advance the Long-Term Vision for European Rural Areas. This paper presents
the preliminary results from ongoing doctoral research on Human Ecology, which frames
itself as an “operational post-normal science” [1] (p. 13) to create a social–ecological
model to evaluate and operationalize social innovation’s role in boosting rural young
entrepreneurship in disadvantaged areas. It emphasizes the new legal figure of the “Rural
Young Entrepreneur” (Decree-Law n◦ 9/2019) and shares the vision of the recent OECD
report “Assessing the Framework Conditions for Social Innovation in Rural Areas”, which
underscores the need for innovative approaches to address rural challenges [2]. Social
innovation, a complex term with over 200 definitions, generally includes five elements:
social needs, innovative solutions, implementation, improvements, and collaborations [3].
We use the European definition of social innovation employed by the Social Innovation
in Marginalised Rural Areas (SIMRAs) project, which involves “reconfiguring social prac-
tices in response to societal challenges, enhancing societal well-being with civil society
engagement” along with that of [4], which considers social and political capacities for
citizen-led innovation. The key criteria for rural innovation investigated in this study
include knowledge exchange, place-based policies, and stakeholder influence, addressing
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the question: how can the relevance of social innovation be assessed and applied to rural
development, specifically to support young entrepreneurs in disadvantaged areas? The
role of the “Rural Young Entrepreneur” in this context is further analyzed. Building on
Nordberg’s [5] perspective on social innovation and spatial justice, this study views the
“capabilities of places” as assets, advocating for opportunities unique to each territory
beyond equal resource distribution. Recognizing the diversity within rural areas, tailored
interventions [6] and place-based strategies are essential for youth integration, economic
diversity, and digital connectivity [7]. This paper presents the preliminary findings from
stakeholder interviews conducted in person and online. A thematic analysis revealed six
core dimensions (deductively coded) and sub-dimensions (abductively coded), forming
part of a developing socio-ecological model that promotes a less anthropocentric approach
to social innovation. The model, called RuSTIC—Rural Social–ecological Transformative
Innovation Capabilities—draws inspiration from Huntjens’ concept of Transformative
Social–Ecological Innovation (TSEI) [8].

2. Materials and Methods

This study included 46 participants across four categories: young entrepreneurs,
professors/researchers, NGOs and local associations, and government entities focused
on social innovation and rural development. The participants were chosen through con-
venience sampling to capture a diversity of experiences across all of mainland Portugal
including the NUTS 2 regions (pre-2024). The semi-structured interviews, held in person or
via Zoom and lasting about 1.5 hour each, explored views on social innovation, rural young
entrepreneurship, the challenges to rural development, resource diversity, and the role
of Higher Education Institutions (HEIs) in promoting social innovation. The participants
also discussed the Portuguese “Rural Young Entrepreneur” statute’s potential to foster
social innovation, territorial cohesion, and well-being in rural areas. The interviews were
transcribed using TRINT software (free version), then were manually reviewed for accuracy
and analyzed via MAXQDA through a thematic content analysis. So far, 24 interviews
(5 young entrepreneurs, 7 professors/researchers, 7 NGOs, and associations, and 5 govern-
ment entities) have been analyzed, resulting in approximately 700 pages of transcripts and
around 4000 coded segments. The coding combined deductive elements from the European
Innovation Scoreboard report “How to measure social innovation” [9] with abductive
coding for the new sub-dimensions inspired by [10,11], yielding insights from both the
established frameworks and empirical findings.

3. Results and Discussion

In Figure 1, we present the six main dimensions and their observed frequencies across
all the coded segments. These dimensions encompass a total of 3904 coded segments,
representing 99% of the relative frequencies from the 24 interviews coded so far. The
remaining codes, outside of these main dimensions, such as “religion” and “critical mass”,
are less frequent. Although minimal in occurrence, these codes are acknowledged for their
broader relevance to this study.

Among the six identified dimensions, Civil Society stands out, underscoring the im-
portance of civil society participation as defined in the SIMRA project. In each of the four
most prominent dimensions, key sub-dimensions emerged including the following: “Local
Experimentation and Creativity” for Civil Society; “Higher Education Institutions and
Lifelong Learning” for Knowledge and Skills; “Formal Institutional Monitoring at National
Level” for a Political and Institutional Context; and “Young Age and Gender Profiles” for
Entrepreneurship. The preliminary results emphasize the essential role of civil society in
“Local Experimentation and Creativity”, which is supported by higher education, institu-
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tional monitoring, and diverse youth profiles in entrepreneurship. The findings highlight
the need for tailored support for young entrepreneurs, collaborative approaches, and fewer
bureaucratic barriers. The key factors for promoting social innovation include public poli-
cies, infrastructure, political support, sustainable agriculture, and adaptable funding. This
includes integrating the knowledge, skills, and technologies, especially digital tools, that
can attract young people to rural areas and enable remote work. Education and training, as
well as partnerships among universities, businesses, and social organizations, are crucial
for practical solutions and improving rural communities’ quality of life. Trust between
civil society, policymakers, higher education institutions, and support agencies is vital for
a sustainable transformation. Social innovation must also address the underlying power
dynamics to prevent local elite capture [12].

Figure 1. Elaboration performed in MAXQDA 24 Release 24.3.0 for this study: Six Main Dimensions
and Their Frequencies in Coded Segments.

4. Main Considerations and Future Actions

A collaborative network of critical academics, “organic” intellectuals, reflective ac-
tivists, and progressive policymakers working closely with local communities is essential
to address the rural challenges in Europe effectively, beyond single theories or temporary
ideas [13]. Addressing rural issues requires integrating urban and rural development,
utilizing regional strengths, and empowering local actors, as exclusively rural strategies are
insufficient in a post-urban context [14]. Furthermore, local rural sustainability initiatives
should prioritize social equity over mere economic growth and establish inclusive, locally
relevant goals [15]. This research aims to inform youth policies, keeping rural areas cen-
tral in the political arena and empowering young rural entrepreneurs to lead sustainable,
innovative community development aligned with the European Union Rural Pact.
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Abstract: Forest fires cause significant harm to ecological communities and society by
altering land cover changes, imposing economic burdens, and exacerbating global warming
and climate change. Based on burned areas and their land cover, this study analyzes the
burned areas in Portugal’s Guarda District. It examines the environmental and economic
impacts of the forest fires occurring in August 2022. The results highlight that 9.42% of the
Pinus Sylvestris, a native species of the Serra da Estrela Natural Park, was lost, alongside
other ecological damage, including a decrease in greenhouse gas (GHG) sequestration
capacity and soil degradation, which increases the risk of erosion and reduces the fertility
of the affected areas. The economic impact was also substantial, with significant costs
related to firefighting efforts, loss of timber resources, and adverse effects on tourism and
local livelihoods.

Keywords: forest fires; greenhouse gas emissions; territorial sustainability; land cover change

1. Introduction

Forests and soil are resilient and crucial carbon reservoirs. They absorb significant
carbon dioxide (CO2) emissions, contributing to the global carbon cycle. Forests, with
their microclimate regulation, influence temperature and humidity, and are essential for
mitigating climate change’s harmful effects [1]. In the summer, temperature differences can
increase by up to 10 ◦C between forests and adjacent urban areas [1,2]. The impact of such
forest fires is not limited to the environment, but also extends to substantial economic and
social repercussions. Despite the challenges, forests continue to thrive, occupying 43.5%
of Europe’s land area, increasing by almost 10% between 1990 and 2020 [3]. In Portugal,
forests are the primary land use, covering 36% of the territory [4]. Forests, having the
ability to act as carbon sources or carbon sinks, are a testament to their resilience. On the
one hand, forest carbon is released when trees burn or decay after dying, but on the other
hand, forest is also a carbon sink if it absorbs more carbon from the atmosphere through
photosynthesis than it releases [5]. In the world’s forests, over a trillion tons of CO2 is stored
in biomass [6], and EU forests absorb approximately 10% of the EU’s annual greenhouse
gas (GHG) emissions [1,3], highlighting their role in mitigating climate change [7]. The
amount of additional carbon that can be stored in forests depends on (1) how much society
is willing to spend to store more carbon and (2) how quickly the carbon must be stored,
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i.e., the faster the carbon is stored, the more expensive it will be [6]. Carbon sinks play an
essential role in the transition to climate neutrality in the EU [8], and, in particular, the
agriculture, forestry, and land use sectors can make an essential contribution in that context.
The Land Use, Land Use Change, and Forestry (LULUCF) sector, acting as a carbon sink, is
a central instrument to the EU’s overarching objective to reduce GHG emissions by 55%
to 57% compared to 1990 levels and achieve carbon neutrality by 2050 [8]. According to
Regulation (EU) 2023/839 [8], each Member State in the LULUCF sector must set targets to
increase GHG removals during the period 2026–2030, resulting in a target of 310 million
of CO2 equivalent of net removals for the EU as a whole in 2030, which would further
contribute to achieving the Union’s climate objectives. Forest fires also contribute to climate
change, releasing substantial amounts of CO2 and other GHG, intensifying temperature
rises and humidity decreases, and leading to more frequent and intense fires, compromising
the carbon neutrality targets for 2050 [8]. The total burned area in Continental Portugal
between 1st January and 31st August 2022, was 106,639 ha, 36% more than the annual
average for 2012–2021 [9]. According to [9], 2022, up to August 31st, was the year with the
sixth-highest number of fires and the fourth-highest value in burned area since 2012. The
resultant decline in Portugal’s forest area from fires could jeopardize the EU’s 2030 goal
to increase carbon sinks by 15%. Moreover, forest fires have far-reaching implications for
territorial sustainability, causing significant changes in land cover and soil structure, water
quality, geological hazards such as debris flows, landslides, and rockfalls, and post-fire
hydrological events, among others [10], profoundly affecting ecological, economic, and
social systems [11–13]. Supported by a literature review and using data on burned areas
and their land cover, this study seeks to provide insights into the consequences of forest
fires in the region. Thus, it presents a brief analysis of economic and environmental impacts
resulting from forest fires in the Guarda District in August 2022.

2. Materials and Methods

2.1. Study Area

The emphasis of the analysis is placed on the Guarda District (Figure 1), whose
territory suffered serious damage from the fires that occurred in August 2022. Guarda
District is a territory with 5535.31 km2, with mountainous relief, including part of Serra da
Estrela Natural Park, and has a population density of 25.83 inhabitants per km2.

 
(a) (b) 

Figure 1. Study area. Geographical framework of the Guarda District (highlighted in gray) in Portugal
(a); municipalities of Guarda District (b).
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2.2. Datasets
2.2.1. Land Cover

Land cover classes were analyzed, based on the Map of Land Use and Land Cover
2018 [14], to understand the changes in land cover and the impacts of forest fires in 2022. Ac-
cordingly, in 2018, the classes of wilds and forests prevailed with 334,192.13 ha, correspond-
ing to 60.4% of the territory—176,654.330 ha (31.9%) by the forest class and 157,537.83 ha
(28.5%) by the wild class. The resinous forest class occupied 15.1% (83,729.76 ha), distributed
by 14% (77,362.66 ha) Pinus pinaster, 0.1% (476.49 ha) Pinus pinea, and 1% (5890.61 ha)
other resinous (Pinus Sylvestris) classes. The hardwood forest (oaks, chestnut trees, holm
oaks, cork oaks, invasive) class covered 92,924.54 ha (16.8%), and Eucalyptus only 0.6%
(3383.41 ha) of the district area.

2.2.2. Burned Area/Land Cover

In August 2022, a large fire engulfed approximately 28,000 ha of the Serra da Estrela.
Between 2nd and 22nd August 2022, 20,618 ha of the Guarda District area was scorched [12],
causing significant changes in land cover. This area is a habitat for several protected
autochthonous species, whose environment, once damaged by fires, often faces irreparable
harm. Hence, the period from 2nd to 22nd August was selected for our analysis. Table 1
details the burned area by land cover type, focusing on forests and wilds classes.

Table 1. Burned area in Guarda District by forest class and wild cover from 2nd to 22nd August 2022.

Land Cover Classes Burned Area (ha) Percentage (%)

Pinus pinaster 2970.42 14.41
Pinus pinea 1.33 0.006

Other resinous 554.83 2.69
Hardwood forest 3213.62 15.59

Wilds 8741.95 42.40
Eucalyptus 662.19 3.21

Total 16,144.34 78.31
Source: [15].

3. Results and Discussion

Considering Table 1, 78.31% of the burned area in August 2022 was forests and wilds:
7402.39 ha (35.90%) of forest and 8741.95 ha (42.40%) of wild. The hardwood forest, with
3213.62 ha, corresponds to 15.59% of the area affected by wildfires. Also, the Pinus pinaster
had a significant burned area (2970.42 ha, i.e., 14.41%). The other resinous and eucalyptus
classes burned 2.69% and 3.21%, respectively, and Pinus pinea was the class with the smallest
burned area, 1.33 ha (0.006%). Considering the land cover area of each class in 2018, the
following were burned: 3.84% of Pinus pinaster, 0.28% of Pinus pinea, 9.42% of other resinous,
3.46% of hardwood forest, 5.55% of wilds, and 19.57% of eucalyptus. The Pinus Sylvestris,
classified as other resinous, is an autochthonous species from Serra da Estrela Natural Park,
which is threatened and at risk of extinction, highlighting its small area (1% in 2018) of
occupation in the district. The Pinus pinea, grown for its seed (pine nuts), also represents
an environmental and economic loss, even the tiny burned area. Wood is used for several
requests, with 3.84% of its burned area having negative economic impacts. Likewise, the
19.57% eucalyptus burned area presents economic losses. In addition, forest fires have a
significant environmental impact, not only for releasing amounts of GHG but also due to
the nature that dies and the loss of forests that no longer contribute to carbon sequestration
and sinking. It is estimated that a hectare of trees can contain around 50 tons of carbon,
approximately 180 tons of CO2 in the atmosphere [16], and sequester 1 to 2 tons of CO2
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annually [17]. Some forests can store up to 10 tons of carbon per hectare, while others store
much more, but according to these authors [16], the estimate of 50 tons per hectare would
be typical for a young forest. Thus, it is legitimately estimated that 7402.39 ha of burned
forest stopped storing 370,119.50 tons of carbon and sequestering 7402.39 to 14,804.78 tons
of CO2 from the atmosphere per year. The burned wild area also stopped contributing to
carbon absorption.

4. Conclusions

The 16,144.34 ha forest and wild areas burned in the Guarda District in August 2022
caused 9.42% of the Pinus Sylvestris, an autochthonous species from Serra da Estrela
Natural Park, to disappear, beyond other ecological damage, such as the contribution of
forest species to the reduction in GHG emissions. It was estimated that the 7402.39 ha of
burned forest could hurt the sequestering CO2 of around 10,000 tons. Furthermore, other
impacts occur at an economic and social level. Forest regeneration takes time, and full
recovery is difficult, especially for native species. The decline in the population of plant
species, particularly autochthonous species, is worrying, damaging the balance of habitats
and ecosystems and the environment in general. Thus, this study provides some warnings
about the consequences of forest fires that can present challenges to the sustainability of
the territory, aspiring to facilitate a balanced coexistence between society and nature in
this ecosystem.
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Abstract: Tourism and climate change exhibit a binomial relationship, in which the former
contributes to and is affected by the latter. In this context, the vulnerabilities of the tourism
sector to climate change are assessed, focusing on cities in Portugal and Brazil, based on
a literature review. A literature review was conducted using the keywords “tourism”,
“climate change”, “Brazil”, “Portugal”, and their derivatives in Portuguese on Web of
Science, Scopus, and Google Scholar databases. In both countries, extreme rainfall events
cause delays or interrupt travel, and affect infrastructure, equipment, and services for
tourists. In addition, heat waves and droughts have caused thermal discomfort and water
shortages for residents and tourists. Adaptation and mitigation strategies are therefore
urgently needed in both territories.

Keywords: tourism; global change; climate resilience; review

1. Introduction

Tourism and climate change have a binomial relationship, with tourism being both
sensitive to and responsible for climate change [1,2]. Rising temperatures, rising sea levels,
and the occurrence of extreme weather events have a negative impact on the tourism
sector, reducing visitor numbers, altering visitor flows, fragmenting the length of stays, and
increasing operating costs, especially for air conditioning in accommodation [2,3]. Nev-
ertheless, tourism is responsible for about 5% of global greenhouse gas (GHG) emissions,
with air transport being one of the main sources of emissions [4,5]. In this context, climate
change is the greatest challenge for sustainable tourism in the 21st century [6].

Despite growing recognition of the need for sustainable tourism practices, significant
vulnerabilities and knowledge gaps remain [7,8].

Therefore, this literature review assesses the vulnerability of the tourism sector to
climate change, focusing on cities in Portugal and Brazil. The study is derived from an ongo-
ing research project that aims to contribute to climate change resilience by proposing a local
governance agenda for several cities in Brazil, Mozambique, Portugal, and Spain, funded
by the Brazilian National Council for Scientific and Technological Development (CNPq).

Research on the impacts of climate change on tourism, particularly in urban areas, still
has significant gaps that hinder effective adaptation and mitigation strategies. These gaps
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include a lack of comprehensive analyses across different regions, a limited understanding
of the impacts of extreme weather events, and a lack of integrated assessments at the
destination level [9]. In addition, there is an urgent need for decision-relevant information
and tailored climate services [10].

2. Materials and Methods

To carry out the study, papers and other scientific works were consulted on the Web
of Science, Scopus, and Google Scholar portals, using the keywords “tourism”, “climate
change”, “Brazil”, “Portugal”, and their derivations in Portuguese, with the Boolean
operator AND, and without restriction on the type of work or period of publication.

3. Results and Discussion

The Intergovernmental Panel on Climate Change’s (IPCC) Sixth Assessment Report
(AR6) paints a clear and alarming picture, at the 99% confidence level, that human activities
have undeniably caused the planet’s temperature to rise, leading to rapid and widespread
changes in the atmosphere, oceans, ice sheets, and living systems [11].

Portugal is expected to experience a decline in tourism due to rising temperatures,
making it one of the European countries with the greatest decline in tourism over the
coming decades (third place), with a 5% decline in coastal regions [12].

The implementation of structural measures and effective collaborative planning for
urban tourism adaptation to climate change by 2050 is essential, with the need for govern-
ment and community guidance in defining adaptation proposals, especially in key areas
for sustainable practices: energy-focused hotel solutions, green infrastructure development,
and stakeholder network participation [13]. In addition, another important action is the
ability to map risk areas, with an example of a methodology capable of assessing outdoor
thermal comfort in the tourist city of Porto—Portugal [14]. Other major cities in Portu-
gal are suffering from the worsening of extreme phenomena, such as heatwaves, which
are becoming more frequent and intense (Figure 1A), or with flooding and waterlogging,
affecting the city of Lisbon (Figure 1B).

Despite the studies presented for urban areas with higher temperatures exacerbated
by Urban Heat Island (UHI), the literature reviewed indicates that sun and beach tourism
in Portugal is particularly vulnerable to climate change [2,6–16], and this is also a major
concern in the case of Brazil, where 69% of national and international tourist flows are
directed to coastal regions [17–19].

The Brazilian cities with the highest tourist demand (e.g., Rio de Janeiro, Salvador,
Recife, Natal, Florianópolis, and Balneário Camboriú) face aggravated challenges due to
the greater frequency and intensity of extreme precipitation events that cause sudden sea
inundations, floods, and landslides [17–20], as illustrated in Figure 1C.

  
(A) (B) 

Figure 1. Cont.
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(C) (D) 

Figure 1. Some evidence of climate change in tourism sector in Portugal and Brazil. (A) Heat waves
during the summer in Lisbon—Tower of Belém. Source: CNN Portugal (2024) [21]. (B) Flooding in
a central area illustrates the risks of climate change. Source: A Mensagem (2022) [22]. (C) Waves
invade the shore of Rio de Janeiro (RJ/Brazil) during a sea rebound on 6 November 2023. Source: O
Globo (2023) [23]. (D) Porto Alegre Airport (RS/Brazil) closed after the flooding of Lake Guaíba in
May 2024. Source: CNN [24].

In general, in both the Portuguese and Brazilian cases, adverse climatic events can
cause disruptions and closures of roads and airports, delaying or interrupting travel [2,3]
and affecting infrastructure, facilities, destinations, and services for tourists [5,20,25–29].
In addition, heat waves and droughts are becoming more frequent and intense, causing
thermal discomfort and water shortages for residents and tourists [3,5,18,28].

4. Conclusions

Since climate change is no longer a future scenario, but a daily reality on a global scale,
adaptation and mitigation strategies are urgently needed to protect local populations and
the tourism sector. Some measures have been implemented in European cities, such as the
strategy of adaptive architecture and climate refuges for tourists, already implemented
in Porto [21], and with the prospect of being adopted in Lisbon. However, mitigation
and adaptation actions and measures are still in the early stages of development in Brazil,
especially those that consider the tourism sector, activities, and destinations.
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Abstract: Since the late 20th century, wildfires have increasingly disrupted ecosystems, par-
ticularly in Mediterranean-climate countries like Italy. This trend is linked to agroforestry
and the abandonment of grazing activities, which is worsened by climate change. This
study examines the knowledge within Italian society, using data from a survey conducted
as part of the European FIRE-RES project, with 152 answers, mainly from northern Italy.
The research explores traditional practices, identifies knowledge gaps, and proposes a
program to enhance community resilience and to mitigate the impact of wildfires through
preparedness and adaptation measures. Results show that, despite a strong cultural connec-
tion to the use of fire in Italy, there is a significant gap in public knowledge and readiness
to address wildfire incidents among the population. This shows the need to develop educa-
tional programs to improve community awareness and adaptive measures to mitigate the
impact of wildfires.

Keywords: wildfire risk; education and awareness; community preparedness; survey

1. Introduction

In recent years, the Mediterranean region of Europe has faced significant changes in
fire regimes, leading to more frequent, severe, and extensive wildfires [1,2]. These wildfires,
which cause damage to forests, human lives, and properties, have become increasingly
frequent, severe, and extensive. The region’s unique climatic and biophysical characteristics
make it particularly vulnerable to wildfires, especially during the hot and dry summer
months, when vegetation becomes more fire prone [3,4]. International reports from the
Intergovernmental Panel on Climate Change (IPCC) [3] and the European Forest Fire
Information System (EFFIS) [5] indicate that rising global temperatures and prolonged
summer droughts have exacerbated this hazardous situation. In this scenario, Italy, as one
of the Mediterranean countries, is particularly sensitive to these events.

The shift in fire patterns is driven not only by climatic factors, but also by socioeco-
nomic dynamics that have evolved over recent decades in the Mediterranean Basin [3–5].
A significant factor is the migration of the Italian population from rural to urban areas,
resulting in major land use changes. Abandoned agricultural and grazing lands have been
replaced by shrubs and forest, creating landscapes with continuous fuel sources. This fuel
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continuity, characterized by tall grasses and scrubland, has contributed to the severity of
recent wildfire seasons in Italy [6–8].

2. Materials and Methods

To understand public knowledge and the perceptions of wildfires in Europe, an
extensive international survey was conducted as part of the FIRE-RES project. This survey
was translated into Italian to encourage participation from Italian residents.

Developed using Google Forms, the survey was open from November 2023 to the end
of March 2024. It featured a variety of question formats, including multiple-choice ques-
tions, tick-box grids, and checkboxes, with an estimated completion time of nine minutes.
The survey comprised 24 questions divided into five sections: respondent characteristics,
use of fire in daily life, proximity to wildfires, knowledge about wildfires, and the fire cycle.
The snowball sampling methodology [9] was employed to disseminate the survey, through
which existing contacts identified further potential participants.

The sample purpose was not intended to be representative of the Italian population,
but aimed to explore the general knowledge and perceptions of the respondents to support
the development of an international educational platform on wildfire-related topics.

Participants were asked to agree to the terms of the study, ensuring that their data
remained anonymous in compliance with GDPR rules (EU data protection).

The answers were analyzed using frequency and descriptive statistics (measures of
central tendency as means, variances, standard deviation, percentage values, frequency
analyses, ANOVA, and chi-square analysis) using Excel and R.

3. Results

A total of 152 answers were collected and analyzed. The general profile of the intervie-
wees revealed a fairly balanced gender distribution, with 57% aged between 18 and 34 years.
A significant portion of the respondents (89%) were from Northern Italy. Additionally,
67% of the respondents were employed, and the majority (82%) lived in urban areas or
rural–urban interfaces.

The initial results indicated some interest among the Italian population in the topic,
though a significant portion (above 80%) lacked adequate knowledge on prevention, self-
protection, firefighting, and post-fire restoration measures, feeling ill-prepared to face
extreme events.

The survey revealed that the use of fire in cultural festivities remains deep-rooted in the
Italian tradition. Events such as Epiphany bonfires, la ”Ndocciata d’Agnone”, New Year’s
Eve celebrations, and Easter and Christmas bonfires showcase the enduring connection
between fire and festivity in Italy.

In daily life, fire is primarily employed for cooking (49%), personal use, such as
smoking and candlelight (22%), and barbecuing (15%).

The study revealed a moderate interest regarding wildfires, with many individuals
reporting seeking information over the past year (54%).

Students reported a statistically significant difference (0.000042) regarding the preva-
lence of slash–burn activities and other uses of rural fire in their localities compared to the
other groups. Regarding the interest in fire and wildfires, the employed group showed
statistically significant differences (0.000029) compared to the other three groups.

In most of the topics explored, perceptions and experiences were similar across differ-
ent groups, regardless of their demographic or geographical categories.

28



Proceedings 2025, 113, 5

4. Discussion

The data provided a comprehensive insight into the perceptions and behaviors of the
Italian respondents towards fire use, cultural traditions, and wildfire awareness. Despite
a cultural connection to fire, there is a significant gap in public knowledge and readiness
concerning wildfires, which coincides with Spano et al.’s study [10]. Additionally, the
regional concentration of respondents from Northern Italy may reflect regional cultural
practices and awareness levels, suggesting that future studies could benefit from broader
geographical representation to capture nationwide trends.

The numerous traditions of using fire in cultural festivities referred to by the respon-
dents underscore the historical and social importance of fire. This cultural attachment to fire
may influence public attitudes toward fire use and safety, suggesting the need for culturally
sensitive approaches when designing educational campaigns about fire safety and wildfire
prevention. Additionally, the findings indicate that fire remains an integral part of many
Italians’ daily routines. The reliance on fire for cooking and personal use suggests potential
areas for targeted campaigns and interventions to promote fire safety behavior practices
and to reduce fire-related risk practices when using fire for these activities outside.

There is a clear need for targeted educational campaigns to improve knowledge about
wildfires and the fire cycle, aligning with the results of the Ivčević et al. study [11]. These
campaigns should be widely disseminated and tailored to different demographic groups
to maximize reach and impact. Campaigns should also take into consideration where
the target audience lives, in such a way that the language and fire risk behaviors are
adjusted to the public’s reality [12]. Initiatives could include community-based programs
and workplace training sessions to enhance accessibility and relevance.

The existing literature reinforces these findings, advocating for educational programs
that cater not only to different age groups, but also to local community needs [13,14].
Addressing these gaps in future fire education materials is essential for better public
preparedness and awareness [15].

5. Conclusions

This study underscores the urgent need for improved wildfire education and preparedness
in Italy. Despite a strong cultural connection to the use of fire, there is a significant gap in public
knowledge and readiness to address wildfire incidents, also referred to by the respondents.

Socioeconomic factors, such as rural depopulation and changes in land use, increase
the vulnerability of certain regions and elderly people to wildfires. Combined with climate
changes, these factors have led to more frequent and severe fire events. Additionally, the
fragmentation of traditional fire-related practices and knowledge poses a challenge to
effective wildfire management.

To address these issues, the next steps should include the development and imple-
mentation of educational initiatives, such as FIRE-RES’ proposed Fire Education Platform.
This platform will serve as a repository for best practices, resources, and data to support
ongoing education and community awareness efforts.

Future research should focus on longitudinal assessments of the effectiveness of these
educational interventions. Moreover, integrating traditional knowledge with modern wild-
fire management practices can foster a comprehensive approach to wildfire risk reduction,
enhancing community resilience and preparedness.
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Abstract: The aim of this study is to identify and characterize gullies considering their
morphological and topographical aspects and determine the factors that control vegetation
regrowth (VR) in gullies in Alva Basin after the wildfire of 2017. The use of hierarchical
clustering identified two groups of gullies. Multiple regression produced three models
(R-Square = 81.3%) for gullies group 1, considering the explanatory factors mean width,
slope, and burn severity. Group 2 also produced three models (R-Square = 71.8%) but
considering the explanatory variables mean width, slope, and flow accumulation. VR
mainly depends on post-fire recovery strategies for vegetation, the remaining soil, and
site humidity.

Keywords: vegetation regrowth; gullies erosion; sustainability; mediterranean environ-
ment

1. Introduction

Gullies contribute very effectively to soil loss and degradation in various areas around
the world, e.g., [1]. They are especially effective in certain geomorphic units in arid and
semiarid regions, examples of which include the Mediterranean environment. Several
studies show that wildfires are responsible for burning extensive areas of scrubland and
forests every year, contributing to physical soil erosion, soil degradation, and the presence
and formation of gullies. Nevertheless, gullies are sometimes seen as productive hotspots
of high biodiversity, playing an important role as an ecological corridor [2]. They are
sometimes sediment containment areas, especially when occupied by vegetation. Knowl-
edge of how vegetation recovers along gully channels is therefore particularly interesting,
especially in Mediterranean regions that have suffered various forest fires that led to highly
degraded soils. This research therefore aims to answer the following objectives (R):

R1: To identify and characterize gullies considering morphological and topographical aspects.
R2: To determine the factors that control vegetation growth, considering a substantial

number of geo-environmental factors, including topographic, hydrological, and environ-
mental ones. The stepwise multiple regression (SMR) was used.
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2. Materials and Methods

2.1. Study Area

The study area is located in the municipality of Oliveira do Hospital (center of Por-
tugal), more specifically on the right bank of the Alva River. From a lithological point of
view, it is essentially composed of granitic rocks with a predominance of coarse-grained
porphyroid granite of a calc-alkaline nature and sometimes with megacrystal orientation.
The climate of the region is temperate with mild, dry summers and rainy winters. The
municipality’s area is often affected by forest fires, the most notable in the last decade
being the great forest fire of 2017. It started on 15 October and burned an area of 7600 ha
of woodland, and it was followed by storm Ana on 10 December 2017, which caused
abundant heavy rainfall. According to DGT (2022) [3], the forest is formed mostly by pine
trees (52% of the study area) and broadleaf trees (13% of the study area). The pine trees
correspond to cultivated forests of Pinus pinaster. In addition, invasive forest species like
Acacia dealbata, Ailanthus altissima, occupy 7% of the study area.

2.2. Data Collection

A digital elevation model (DEM) of the study area was created based on contour
lines with an equidistance of 10 m. Then, the following topographic parameters were
determined: altitude (A), slope (S), aspect (As), topographic ruggedness index (TRI),
curvature (C), and flow accumulation (FA). The Normalized Difference Vegetation Index
(NDVI) was derived to investigate the post-fire regrowth dynamics of vegetation. Burn
severity (BSaf) was also computed. Before performing model processing, the variance
inflation factor (VIF) was used for multicollinearity tests, which avoids model variables
with the high correlation being simultaneously substituted into the model processing.
Landsat 8 OLI/TIRS images with a spatial resolution of 30 m were used to characterize
vegetation regeneration (VR) after the fire. Two images were acquired for the pre- and
post-fire period, respectively, 28 September 2017 and 30 October 2017. Another five images
were included (15 September 2018, 18 September 2019, 4 September 2020, 30 September
2021, and 26 September 2022). The Normalized Difference Vegetation Index (NDVI) was
used to analyze VG and the Normalized Burn Ratio (NBR) was used to estimate fire severity
(Bsaf). The gullies were identified based on the 2018 orthophotograph provided by the
Directorate-General for Territory with a spatial resolution of 25 cm. Overall, 38 gullies were
vectorized, and four elements of morphological characterization were calculated, namely
total length (L), mean width (mW), maximum width (MaxW), and plan area (Pa).

2.3. Statistical Analysis

Hierarchical clustering (HC) was used to detect homogeneous groups for the 38 gullies
identified. Stepwise multiple regression (SMR) was used to identify the determinants of VR in
the fourth year after the fire based on 10 independent variables. The TRI variable was removed
after applying the VIF. The other variables were integrated and progressively removed.

3. Results

HC identified two groups of gullies based on the five homogeneity parameters Pa,
MaxW and mW, S and L. The most important morphological and topographical character-
istics of GG1 and GG2 are given in Table 1.

Table 1. Descriptive morphological characteristics of GG1 and GG2.

Pa (m2) MaxW (m) mW (m) S (0) L (m)

GG1 1597.0 10.6 5.9 21.6 81
GG2 663.0 7.8 4.0 19.6 146.0
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The vegetation in the gullies takes 4 years to reach NDVI values close to those recorded
before the 2017 fire, although they are slightly lower (especially in GG2) (Figure 1).

Figure 1. NDVI variation for GG1 (A) and GG2 (B) (adapt. [4]).

Considering the 11 variables, SMR produced a solution with three models to explain
NDVI Af4y. Regarding GG1, the multiple regression produced three models with an
R-square of 81.3%, considering the variables mW, S, and BSaf (Table 2).

Table 2. SMR for overall GG1 considering NDVI Af4y.

Model Variables
Partial

R-Square
Model

R-Square
Unstandard Standardized t p

1 mW 0.584 0.584 0.145 0.546 3.915 <0.001

2
mW

0.195 0.779
0.087 0.753 6.575 <0.001

S −0.061 −0.543 −4.867 <0.001

3

mW

0.034 0.813

0.081 0.705 2.705 <0.001

S −0.049 −0.439 −3.847 <0.001

BSaf −0.041 −0.252 2.321 0.026

Note: The following covariates were considered but not included: L, MaxW, Pa, Rd, A, As, FA, TRI and C. mW is
mean width, S is slope and BSaf is burn severity after the fire.

Considering GG2, the multiple regression produced three models with an R-Square of
71.8% considering the variables mW, S and FA (Table 3).

Table 3. SMR for overall GG2 considering NDVI Af4y.

Model Variables
Partial

R-Square
Model

R-Square
Unstandard Standardized t p

1 mW 0.558 0.558 0.221 0.701 7.347 < 0.01

2
mW

0.117 0.675
0.042 0.685 7.397 < 0.01

S 0.030 −0.203 −2.189 0.033

3

mW

0.043 0.718

0.400 0.400 3.945 < 0.01

S 0.313 0.313 2.915 0.005

FA 0.266 0.266 2.611 0.012

Note: The following covariates were considered but not included: L, MaxW, Pa, Rd, A, As, TRI, C and BSaf. mW
is mean width, S is slope and FA is flow accumulation.

4. Discussion

Wildfires have a serious impact on the physical, chemical, and biological properties of
soils, which is mainly because the soil is heated and secondarily because of the burning of
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plants. In the gullies, the NDVI takes 4 years to reach values of vegetation cover close to
those recorded before the 2017 fire albeit they are slightly lower (especially in GG2). Other
studies of post-fire VR estimated from spectral data in Mediterranean pine forests have
recorded similar results. After a disturbance such as a wildfire, herbaceous, perennial, or
evergreen plants are the first to become established [2]. This should explain the significant
increase in NDVI in the first two years after the fire regardless of BSaf. The increase in
NDVI from the third year after the wildfire may be associated with the expansion of Erica
and Ulex, species that are particularly resistant to wildfires, with new shoots emerging
from the rhizomes shortly afterwards. Overall, after 4 years, the highest VR values occur in
the widest gullies (mW), which were distributed over lower altitudes (A) and with higher
AF values. The area and greater water availability in these gullies are the main drivers
of faster vegetation regrowth. This short-term VR will help to reduce soil erodibility [5]
and increase the soil’s organic carbon content, thereby improving aggregate stability [6].
Considering VR by gully group, it can be seen that in addition to area, S and BSaf are also
important driving forces in GG1, which is made up of the largest gullies in the study area.
The results indicate a significant negative relationship between VR and both S and BSaf,
indicating that vegetation grows more in areas that are less steep and less affected by fire.
In the case of the smallest gully group, GG2, in addition to mW, factors such as S and
FA play an important role in VR. This suggests that VR occurs more quickly in gullies on
steeper slopes, which favor a greater convergence of water into the gullies. These results
once again reinforce the importance of greater water availability in VR.

In our work, although the results indicate NDVI values that are similar after four years
to those recorded pre-fire, this does not mean that there have been no qualitative changes
in the vegetation and soil.

5. Conclusions

The use of hierarchical clustering (HC) identified two groups of gullies. The first
group (GG1) includes gullies with higher values of PA, MaxW, mW and S. The second
group (GG2) includes gullies with higher values of L. The vegetation in the gully channel
recovered mainly in the two years after the wildfire. In the following years, growth was at
a slower rate until it reached similar values in 2021, which was four years after the wildfire
that affected the entire study area, eliminating all vegetation. With regard to GG1, multiple
regression produced three models with an R-Square of 81.3%, considering the explanatory
factors mW, S, and BSaf. For GG2, multiple regression produced three models with an
R-square of 71.8%, considering the explanatory variables mw, S, and FA. The results of the
study are in line with the evidence that post-fire VR mainly depends on post-fire recovery
strategies for vegetation, the remaining soil, and water availability.
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Abstract: Philharmonic bands constitute a vital element of Portuguese culture, playing
a central role in cultural dynamism, particularly in the country’s peripheral spaces. The
central objective of this exploratory study is to analyse the impacts of the COVID-19
pandemic on Portuguese philharmonic bands. To this end, a questionnaire was created and
distributed among philharmonic bands in Portugal, and so far, 350 responses have been
obtained. The first results reveal enormous challenges for the survival of these associations
given the withdrawal of a significant number of members, who are now disengaged and
unmotivated, which is reflected in the associations’ performance, recruitment and financial
stability. The results also highlight the strong need for institutional support and new
strategies for the sustainability and continuity of these associations.

Keywords: cultural sector; philharmonic bands; COVID-19; impacts; Portugal

1. Introduction

Philharmonics bands are a vital element of Portugal’s cultural landscape, playing a
central role in boosting cultural initiatives. Their influence on the communities in which
they operate is profound, not only due to the variety of activities they promote and make
available to the public but also due to their educational role over the centuries [1–4].
Furthermore, they enrich the social and cultural fabric of localities, fostering interaction
and social relations between their members [5–8], and are therefore a crucial element of
social cohesion in rural areas [9].

The COVID-19 pandemic has posed unprecedented challenges for diverse sectors of
society, including cultural and social institutions such as marching bands. In Portugal,
these bands are deeply rooted in the musical, educational, cultural and ethnographic land-
scape [10–12], contributing significantly to the dynamism of local communities, especially
in rural areas [13]. This exploratory and unprecedented study aims to understand the
pandemic’s fundamental social, technical–musical and economic impacts on Portuguese
philharmonic bands. By examining these results, we can identify the key areas that call for
support and propose strategies to ensure the sustainability of these cultural institutions,
which often represent the only cultural and social pillar of localities in the interior of the
country, generating a cultural dynamic in settlements which, without them, lose much of
their cultural and recreational dynamism [14].

These associations are an impressive element of organising Portuguese society [14];
with the pandemic, they were forced to stop their activity between March 2020 and the
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second half of 2021. This total stop in activity was a serious problem from the point of
view of the financial sustainability of the associations, as they found themselves unable
to participate in traditional pilgrimages, their primary source of income. In this context,
from an economic point of view, multiple problems emerged in numerous associations, or
pre-existing ones worsened, as in many cases, public support was reduced and insufficient.
In addition to this problem, there are others related to sociability given the lack of interest
of some musicians in returning after an interruption of almost three years. Thus, many
associations also face problems from a human resources point of view, with the shutdown
caused by the pandemic allowing them to cut from or “bond” with the institution.

2. Materials and Methods

This exploratory investigation was based on applying a semi-structured online ques-
tionnaire aimed at philharmonic bands in Portuguese territory after evaluating two philhar-
monic bands to improve the survey. The questionnaire addressed three fundamental areas:
social impacts (participation, social interactions and the recruitment of new members),
musical and artistic impacts (quality of performances, adaptation to new rehearsal and
performance formats) and economic and financial impacts (financial stability, dependence
on institutional support and financing strategies). The questions were structured to cover
distinct roles within associations, such as musicians, leaders and conductors, to capture a
broad and diverse view of the effects of the pandemic. The questionnaire was distributed
to all bands in Portugal, resulting in 350 responses. The data collection process ensured
representation of the country’s different regions (Figure 1), in addition to allowing a com-
prehensive territorial analysis of the effects of the pandemic. The questionnaire, in a mixed
approach, included several multiple school questions and open-ended questions, thus
allowing data related to the complexity of the problems to be obtained.

Figure 1. Distribution of responses by municipalities (source: authors).

3. Results and Discussion

Although the questionnaire is comprehensive, only a few results, the most significant
ones, are analysed in this article. Thus, the responses correspond to 51.1% (N = 179) from
musicians, 40.6% (N = 142) from association directors and 8.3% (N = 29) from conductors.
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The geographical distribution covers the mainland and islands of Portugal (Azores and
Madeira), exceeding a hundred municipalities.

3.1. The Social Impacts of the COVID-19 Pandemic on Philharmonic Bands

The COVID-19 pandemic has had a significant impact on marching band member
participation. Of the respondents, 309 (88.3%) agree that the pandemic negatively affected
the participation of musicians. However, 41 (11.7%) totally or partially disagree with this
statement. Regarding re-recruiting new musicians, 95 respondents (27.1%) agreed that
the pandemic made this process difficult, and 93 (26.6%) partially agreed. Only 49 (14%)
disagreed, and 14 (4%) totally disagreed.

Regarding the social interactions between band members, 96 respondents (27.4%)
agreed that there were substantial changes, while 85 (24.3%) agreed that the changes
were partial. Only 32 (9.1%) disagreed, and 39 (11.1%) totally disagreed. The withdrawal
of members during the pandemic was confirmed by 80 respondents (22.9%) who fully
agreed and 95 (27.2%) who partially agreed. Only 64 (18.3%) disagreed, and 25 (7.2%)
totally disagreed. Thus, it is confirmed that the COVID-19 pandemic profoundly impacted
Portuguese philharmonic bands, affecting participation, the recruitment of new musicians,
social interactions and the adaptation of new members.

3.2. The Musical and Artistic (Technical) Impacts of the COVID-19 Pandemic on
Philharmonic Bands

The pandemic significantly affected the quality of artistic works, particularly in the
preservation of performance standards, due to health restrictions, which resulted, for
example, in a lack of rehearsals. Consequently, there was a drop in the musicality and
cohesion of the groups. In fact, 21.1% (N = 74) of those interviewed positively agreed
that their quality was greatly affected. In comparison, 18.9% (N = 66) stated that it was
greatly affected, and 5.4% (N = 19) completely agreed that the pandemic affected the artistic
quality of their association. In turn, 20.9% (N = 73) reasonably disagreed on this issue,
another 20.9% (N = 73) stated that their bandwidth was little affected, and only 12.9%
(N = 45) of those interviewed said that the pandemic did not affect their artistic quality in
any way. Regarding the mandatory cancellation of events, the results showed that 43.7%
(N = 153) of the respondents confirmed that many events were postponed or cancelled due
to COVID-19 restrictions, for 28.3% (N = 99), all of them were cancelled, and 14% (N =
49) indicated that some events were cancelled. In comparison, 14% (N = 49) reported that
few events were affected. These cancellations have not only harmed the bands’ musical
performance but also their financial stability, as events are crucial sources of revenue.

The data analysis reveals that the COVID-19 pandemic has substantially impacted
marching bands, affecting their artistic qualities. Continuous support strategies that allow
them to resume their creative and cultural activities fully should be initiated.

3.3. The Economic and Financial Impacts of the COVID-19 Pandemic on Philharmonic Bands

Concerning the financial sustainability of philharmonic bands, the results demonstrate
that despite them suspending activities, the majority were not at risk of closing their
activities, at 70.3% (N = 246). However, 13.1% (N = 46) felt this risk. The rest were unable
to answer this question, at 16.6% (N = 58). The aim was also to ascertain the financial
difficulties these institutions faced due to the pandemic. The results demonstrate that it was
difficult for them to pay off their expenses since there were no sources of income for 54.7%
(N = 192) of those surveyed. On the other hand, around 32.6% (N = 114) of them considered
that the difficulties in paying expenses during this period increased the financial fragility
of their bands.
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4. Conclusions

The present study demonstrates that Portuguese philharmonic bands faced notable
challenges during the COVID-19 pandemic, impacting member participation, recruitment,
artistic quality and the financial stability of these associations. Institutional support and
the development of new financing mechanisms are crucial to these cultural institutions’
survival and continued growth. Recognition of the importance of marching bands is
required, as they are cultural pillars and inducers of social inclusion and community
dynamism, especially in rural, more peripheral spaces.

To ensure the sustainability of marching bands, it is essential to implement public
policies that provide financial, continuous and consistent support to these associations. This
includes creating specific financing lines for cultural activities, promoting musical training
programmes and encouraging collaboration between bands and other cultural institutions.
Population participation also needs to be increased by instituting awareness campaigns,
community events and volunteer programmes, strengthening the ties between the bands
and the community and supporting each other. Furthermore, the integration of young
musicians and the diversification of activities offered by marching bands can attract new
members and guarantee the continuity of the musical traditions of this intangible heritage.
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Abstract: This paper focuses on one of the instruments provided by the municipal sphere
to solve problems in integrated territorial public policies, namely the Strategic Urban De-
velopment Plan (SUDP). Considering the starting question, “What lessons can we draw for
the construction of governance models in the territorial development processes of historic
city centres in low-density cities?”, the following objectives were defined: understanding
territorial and multilevel governance; capturing the contribution of governance types
to the SUDP in Trás-os-Montes, Bragança; analysing the case study through the anchor
projects carried out; and understanding the involvement of municipal technical managers
in its implementation.

Keywords: governance; territorial; multilevel; cities; historic centre; regeneration; strategic
urban development plan

1. Introduction

The plurality of studies on the development of territories reveals their constant trans-
formation based on the economic, social, and political processes that shape and surround
them. The territorial scale has become a priority, especially in the political-institutional field,
where the surrounding space and geography have emphasised planning at the government
level, providing a turning point in public policies. The territorialisation of public policies,
namely territory-centred policies, has become a paradigm to be followed. It is based on
the need to know and exploit the potential knowledge of a territory and to invest and
build institutions through a process involving local actors. Thus, these policies coincide
remarkably with those focused on people (people-based policies).

This paper studies an integrated territorial strategy, namely the Strategic Urban De-
velopment Plan (SUDP) carried out in the Bragança municipality, the northern interior of
Portugal, more specifically, in its historic centre. Once some of the interventions under the
SUDP in Bragança were completed, we sought to understand the interventions carried
out, reflecting on the governance practises used and trying to respond to the multiple
uncertainties that revolve around territorial development. In scientific terms, expanding
the understanding of urban development processes in historic centres is urgent. Therefore,
we established the territorial and multilevel governance model’s influence in Bragança as
an object of investigation.
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2. Territorial and Multilevel Governance: Concepts and
Assessment Dimensions

Territorial governance is defined as a form of “territorial collective action, based on the
openness and transparency of the process itself, co-operation/coordination between actors
(horizontally and vertically), and on a more or less explicit framework of subsidiarity” [1]
(p. 35). This means territorial governance mechanisms must involve not only the commu-
nity and local organisations but also public and private organisations with the power to
influence innovation, such as universities, businesses, and non-governmental organisations.
Territorial governance, therefore, depends on the capacity to organise the joint work of
these actors in the territory. Thus, the territorial approach to development is required in
governance dynamics and understanding the multilevel governance process associated
with the territory. The authors warn that multilevel governance must be complemented by
“concern about the understanding of territorial arrangements” [2] (p. 51).

There is evidence of three dimensions in territorial governance: the strategic dimen-
sion (related to the objectives and strategies of partnerships), the operational dimension
(the organisation and management of the structure), and the relational dimension (lead-
ership and participation in the partnership) [3]. Figure 1 presents a set of dimensions
summarising territorial governance’s analytical components and which were applied to
this methodological proposal.

Figure 1. Evaluating the dimensions of territorial governance. Source: [4].

3. Methodological Background and Case Study Context

In the present research, we decided to implement a qualitative methodology in a
scientific context. A territorially based instrument was studied, reflected in the SUDP
(Table 1). Data collection was conducted in July 2022 and between March 2023 and May
2023, including an analysis of secondary sources extracted from municipality reports,
national and regional statistics, and opinion pieces. We decided to select three interviewees
based on their proximity criteria to the object of analysis. The interviews were semi-
structured and addressed to the Director of the Department of Municipal Services and
Construction (DMSC), the Director of the Logistics and Mobility Division (DLM), and
the Director of the Construction Division (DC). The three interviews were encoded from
I1 to I3.
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Table 1. Methodological framework.

Paradigm Phenomenological and Interpretative Nature

Methods Qualitative method, case study

Data collection
Techniques

Interviews with those who assumed leadership
roles in the implementation of the SUDP
Documentary analysis of secondary sources,
program guidelines, instruments, and reports

Analysis Techniques Discourse analysis
Case SUDP (six regional cases)

Own elaboration.

The analysis of the interviews valorised discourse analysis. The subsequent analysis
was based on the municipality’s technical documents, online news about the works in
progress in the city, and the assessment and perspectives of three experts responsible for
the design, instruction, execution, and management of the operations/projects.

4. Results and Discussion

According to [3], the management of the development of historic centres can be
based on a triangle of efficiency–sustainability–cohesion. This triangle challenges the
urban system, emphasising the need to rethink territorial and multilevel governance
models, understood as the system of relationships between institutions, organisations,
and individuals, ensuring collective choices and their implementation [3]. Multilevel
territorial governance will require the creation of structures and, above all, rethinking
the relationships between existing structures. Table 2 shows that the discussion of the
results considers the dimensions of actors, powers, and relationships; decision processes;
and policy coordination [4]. Each of the dimensions has several criteria, and each of the
requirements was analysed about its intensity of influence (X—weak to XXX—strong). This
table format was chosen for better interpretation.

The authors propose an evaluation matrix on territorial and multilevel governance
based on analysing three dimensions: strategic, relational, and operational [3]. The co-
ordination of policies and instruments was decisive for analysing the strategic dimension.
The intervention of the MB was prioritised in terms of promoting the economic sector,
in articulation with urban regeneration projects. It is understood that, as a public entity,
the municipality must create conditions for the economic function to settle and develop
sustainably. Incorporating a young population in the centre will generate specific needs
that must be met to convert it into a set of desirable places to live for an extended period.
In this sense, incorporating public spaces, mobility, local commerce, and public services
is essential. However, the three interviewees mentioned the lack of private initiative as a
negative aspect of the UDP interventions. In the relational dimension, the three interviewees,
regarding the complementarity and involvement of actors in the development of the SUDP
partnerships, believed that this involvement occurred and the partnerships were efficient.
At the local level, key public and non-profit organisations, the Higher Education Institution,
residents, and retail businesses were involved. Real-time contact platforms were created,
receiving communications and alerts from those sharing the spaces and encouraging par-
ticipation. In the operational dimension, the municipality considered that the guiding vision
of the SUDP would have to focus on investments that promote economic dynamics and
services, adequately complemented by urban regeneration and public space actions such
as those associated with mobility.
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Table 2. Results of the evaluation of the territorial and multilevel governance of the SUDP.

Dimensions Criteria SUDP

Actors, powers, and relationships

Distribution of responsibilities and competences XXX
Relation integration XXX

Decentralised integration XXX
Active participation in civil society XX

Flexibility of actors and institutions in the face of change X

Decision Process

Representativity XXX
Democratisation of decisions X

Data collective responsibility, with actors contributing to common ends XXX
Actions legitimised by cooperation, negotiation, and sharing XX

Network governance XX

Policy Coordination

Decentralisation of policies XXX
Horizontal integration XXX

Vertical integration XXX
Effectiveness and focus on results XXX

Territorial Governance

Embracing a variety of interests XXX
Maximising the effects of policies on society and territories XXX

Interaction and collective learning XX
Actors as subjects of collective action XXX

Focus on improving social cohesion and socio-economic development XXX
Territory as a reference framework, with the potentializing of territory XXX

Multilevel governance outcomes
Horizontal integration (inter-organisational agreements) XXX

Horizontal integration (social actors) XXX
Vertical integration (intergovernmental agreements) XX

(X—weak influence to XXX—strong influence), Own elaboration.

5. Conclusions

This article makes several main contributions. Firstly, it is expected that the knowledge
from the study will be helpful and fruitful for municipal actors, serving for the development
of other strategic urban development processes. The comparative analysis highlights three
common topics: development and territorialization based on local problems with integrated
intervention, multi-institutional coordination, and horizontal and vertical communication.
Secondly, this work was intended to aggregate the practical and scientific components,
strengthening the knowledge of territorial development. The last contribution is related to
the conviction that this work has shown that the territories and their municipalities will find
development opportunities, whether through municipal projects or public policies reflected
in community territorial development instruments. Finally, applying the governance
assessment tools to several historic centres of low-density cities covered by the SUDP
would be a challenge for the future.
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Abstract: Creating resilient communities globally is critical amid increasing disaster risks.
The “Resilient Cities” program (RCP) is pivotal in mitigating these risks. Bairro Encosta
Luz was surveyed to assess risk awareness among RCP communities, revealing significant
gaps in respondent knowledge. Nearly half lacked preparedness training, compounded
by vulnerabilities, such as advanced age and limited educational levels. Addressing these
gaps is vital, necessitating policies and tools for risk management and social and structural
adaptation within Bairro Encosta Luz.

Keywords: resilient cities; community resilience; vulnerability; risk management;
mitigation

1. Introduction

Constantly changing global dynamics, marked by social and economic transfor-
mations and the increase in disasters, fueled by climate change [1], present challenges
to communities worldwide. As a result, building resilient communities in the face of disas-
ter risks becomes imperative on a global scale. Among the strategies devised to mitigate
these risks is the establishment of the “Resilient Cities” program (RCP) [2,3]. By 2023,
Portugal boasted 54 cities enrolled in the RCP. However, does mere participation in the
RCP prepare the city’s community to face these risks? Therefore, the objective of this work
was to assess the level of awareness of RCP communities regarding the risks they face.
A community (Bairro Encosta Luz) from an RCP city—Odivelas—was selected as a case
study.

2. Methodology

2.1. Study Area

The study area, Bairro Encosta da Luz (BEL), is located within the municipality of
Odivelas (Figure 1). Odivelas, one of the 18 municipalities comprising Lisbon, the capital
of Portugal, is a participant in the United Nations’ “Resilient Cities” program [3]. Covering
an area of 26.4 km2, the predominantly urban municipality of Odivelas comprises seven
parishes (Figure 1). Odivelas ranks as the 15th most populous municipality on mainland
Portugal, with 148,034 inhabitants, 47.1% of whom are male and 52.9% female [4].
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Figure 1. Map of Portugal highlighting the municipalities of Lisbon (A) and a detailed view of the
municipality of Odivelas with its respective parishes (B). Source: adapted from dreamstime.com.

According to the Municipal Emergency and Civil Protection Plan of Odivelas [5],
the region is vulnerable to various natural hazards, including floods, wildfires, droughts,
intense rainfall, heatwaves, earthquakes, geomorphological incidents, cold snaps, and
cyclones/hurricanes. Additionally, anthropogenic risks such as industrial accidents, the
transportation of hazardous materials, and nuclear, radiological, biological, or chemical
threats, along with domestic accidents like gas leaks, are considered significant. These risks
are detailed on the Odivelas Municipal Council website [6], serving as a crucial information
resource for the population.

2.2. Data Collection

To evaluate the strategies and measures implemented by the community of BEL in
preparing for and responding to disaster risks, a population survey was conducted. The
survey, designed using Google Forms®, comprised 32 questions: 25 closed-ended and 7
open-ended, divided into two primary areas: Vulnerabilities and Risk perception.

The survey was carried out in person, utilizing a door-to-door approach, from 19
to 22 September, 2022. A total of 93 responses were collected, representing 1 response
per residence and accounting for 60.78% of all residences. The collected data underwent
statistical analysis using Microsoft Excel® and the Statistical Package for the Social Sciences®

(SPSS) version 28 for Windows. Descriptive statistics, including absolute and relative
frequencies, were employed to analyze the survey responses.

3. Results and Discussion

The survey results are summarized in Table 1, with the percentages reflecting the most
frequently selected responses. Analysis of these responses allows for several considerations
that can be inferred about the demographic profile, residents’ perceptions of their geo-
graphic environment, the community’s assessment of political interventions, and necessary
improvements to enhance resilience in their community.
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Table 1. Summary of key responses from the survey carried out in the Bairro Encosta da Luz.

Variable Bairro Encosta Da luz Responses

Sociodemographic

Sex Male (55.91%)
Age >61 years old (46.27%)
Education Basic Education 1st cycle (40.85%)
Professional situation Employee (36.56%)
Type of habitual residence Villa (72.04%)
Housing typology T3 (43.01%)
Accommodation type Owner (55.91%)
Family type Nuclear-couple and children (32.26%)
Average number of household residents 2.97
Residence time 27 to 37 years (29.03%)

Perceptions

Opinion on neighborly relations Good (54.84%)
Security actions/courses No (55.91%)
Participation in local initiatives No (90.32%)
Who to contact in case of emergency 112 (73 responses), Firefighters (22 answers)
Main risks in the area Fires, Landslides, Earthquakes
How do you consider the area in relation
to the risks of extreme events Safe (62.37%)

Opinion on the municipality’s
performance Weak (33.33%)

Improvement measures Urban/land cleaning, Legalization of the
neighborhood

Analyzing the results presented in Table 1 regarding sociodemographic variables
reveals the following trends:

• The population is predominantly male (55.91%) and aged over 61 years (46.27%);
• The majority of the community has completed Basic Education—first cycle (first to

fourth year—40.85%), likely attributed to the aging demographic, as many individ-
uals left school early to enter the workforce and support their families, prioritizing
livelihood over education;

• A segment of the population remains active and employed (36.56%);
• Villa ownership is prevalent in BEL, with T3 housing being the most common type

(43.01%);
• The nuclear family structure, consisting of a couple and their children, is predominant

(32.26%);
• BEL has an established community, with residents living in the area for 27 to 37 years.
• Regarding the analysis of the perceptions of the studied population, the following

results were obtained (Table 1):
• The BEL population reports positive neighborhood relations, which are crucial for

forming resilient communities;
• There is a notable lack of preparation and participation in actions or courses related to

risk and safety situations;
• In an emergency, residents would contact 112 and/or the fire department;
• The main risks identified were fire, landslides, and earthquakes; despite these risks,

residents perceive their community as safe from extreme events;
• The population views the municipality’s performance as weak, contributing to a

persistent disconnect between residents and local political authorities;
• To enhance community resilience and preparedness, residents emphasize the impor-

tance of cleaning streets and land.
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The characterization of BEL as an area of illegal origin adds a critical dimension to the
study’s context. Beyond the natural risks inherent to its location, the community faces legal
and administrative challenges that impact its resilience. The process of legalization could
be a key factor in enhancing the community’s long-term security and resilience.

4. Conclusions

It is evident that while progress has been made in implementing local risk reduction
policies and strategies by “Resilient Cities”, there remains significant scope for improve-
ment, particularly in strengthening collaboration between residents and the responsible
entities within the territory.

Overall, the BEL community in Odivelas municipality, Lisbon district, demonstrates
a limited perception of disaster risks. This is evidenced by inadequate identification of
primary risks in the region and a notable gap in preparedness for risk and emergency
situations. And, also, in identifying the improvement measures necessary to enhance a
more resilient and risk-prepared community: they pinpointed the necessity of street and
land maintenance.

Furthermore, there is a prevalent perception of ineffective political performance con-
tributing to a disconnect between local authorities and residents. It is crucial for decision-
makers to maintain a continuous commitment to their communities. Likewise, entities
responsible for community participation and intervention must refine operational proto-
cols through drills and exercises to bolster response effectiveness during crises. These
findings underscore the need for tailored approaches to fortify community resilience and
readiness for risk situations, recognizing the unique characteristics and requirements of
each community.

It is concluded, therefore, that the studied community faces elevated risk exposure due
to factors such as an aging population, population density, outdated urban planning, and
an underdeveloped safety culture. Although adherence to the “Resilient Cities” program
(MRC2030 program) was seen as beneficial for preparing the municipality and community
to cope with risks and extreme events, it is crucial to emphasize the importance of specific
and adapted approaches to strengthen community resilience and improve preparation for
risk and emergency situations. Enhancing conditions in this community is paramount not
only for authorities but also for residents themselves, who bear responsibility for their own
safety and that of their neighbors.
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Abstract: This document presents the initial developments of a research work on sustain-
able housing and tourism beyond the urban centers of Lisbon and Porto’s metropolitan
areas. The preliminary data are taken from the last three Portuguese censuses carried out
in the first two decades of the 21st century, in 2001, 2011 and 2021. Maintaining the balance
between housing and tourism is a challenge in the governance of these two major cities.
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1. Introduction

The recent transformation of both Lisbon and Porto’s city centers has been subject
of significant social debate, mostly between 2010 and 2020—a decade marked by higher
touristic pressure [1]. The urban evolution and socioeconomic shift in Porto, as well
as in downtown Lisbon, have been the focus of the recent literature on the subject [2].
Nonetheless, the transformations beyond central areas remain unaddressed and need to be
considered in terms of sustainable development.

Before the COVID-19 health crisis, there was a huge transformation in these two major
Portuguese cities, causing conflicts that affected the urban environment, social and eco-
nomic activities, housing, citizens and neighborhoods. International tourism has become a
key economic element for the metropolitan governance and, possibly, it will become even
more relevant in the coming years. This research investigates the case studies of Lisbon
and Porto to understand how the balance between housing, tourism and services beyond
the central areas is contributing to preserving urban identities and improving sustainable
development and governance.

In the present decade, the return of tourism, with visitors attracted by the cultural
heritage, has brought challenges to both metropolitan areas. In addition, previous re-
search has shown that some residents have negative perceptions of tourism and the urban
landscape [3]. Therefore, it is important to be prepared and manage integrated urban
changes through national, regional and local housing policies to ensure a more sustainable
method of development, either in Lisbon or in Porto.

The need to balance housing and tourism to solve these kinds of problems links to the
idea of shared cities and places that are appropriate for both local inhabitants and tourists.
This emerging concept in the field of urban planning represents a contemporary business
model, referred to as a shared economy. A larger-scale approach may improve the quality
of services in the public realm, for example, through the application of new technologies,
which will enable greater access to goods and services, extending the benefits to a wider
range of territories and communities.

Proceedings 2025, 113, 10 https://doi.org/10.3390/proceedings2025113010
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This paper emerges from an embryo project funded by the research center CIAUD,
with a combined methodology using quantitative data and foresight studies, and can be
used as an important tool to understand the future impacts of the increase in specialized
sectors and its clear impacts on housing for both landowners and tenants. In the framework
of the sustainable development goal for cities and communities (SDG nº 11), it is suggested
that a shared economy may reduce conflicts and extend its positive effects to a metropolitan
area. This goal is connected to the Portuguese competitiveness strategy, especially regarding
the exploration of cultural heritage, and also links to regional development strategies: the
domain of symbolic capital, technologies and tourism services in the North, and the
intention to reinforce the Lisbon brand on a larger regional scale.

2. A General Overview

Through an analysis of the last three Portuguese censuses, it is possible to observe
the population growth that has occurred in the two metropolitan areas of Lisbon and
Porto in the first decade of the 21st century; however, this growth was more significant
in the case of Lisbon (4.9% on the north bank of the Tagus River and 9.1% in the Setúbal
Peninsula) than in the metropolitan area of Porto (only 1.7%). Despite the huge variation at
the municipal level, in both cases, there was a loss of residents in central cities, almost 10%
in Porto and less than 3% in Lisbon, which contrasts with the strong increase in peripheral
municipalities; for example, the populations of Cascais and Maia increased by 21 and 12%,
respectively.

Between 2001 and 2011, the increase in dwellings was very high and quite homo-
geneous at the metropolitan level, between 15 and 17%, with the same municipalities
mentioned above showing the greatest variation, as well as Matosinhos in the Porto
Metropolitan Area. The global financial crisis that occurred at the end of that first decade,
particularly in Portugal due to the intervention of the Troika in the forced reduction in
sovereign debts, led to an abrupt fall in these indicators in the second decade. In parallel
with the large reduction in new housing construction, the phenomenon of global tourism
emerged, boosted by “low-cost” travel, which revolutionized the real estate markets in the
urban centers of Lisbon and Porto. This had known consequences at various levels, includ-
ing environmental, social and, naturally, economic factors, with the escalation of prices and
the replacement of housing (and inhabitants) with this new type of local accommodation.

In the second decade of this century, the decline in residents was accentuated not only
in the central cities of both metropolitan areas but also in Maia, Matosinhos and Oeiras. The
local population migrated to the regional outskirts in a centrifugal movement contrasting
the invasion of tourists, with residents “passing through” the historic areas of Lisbon and
Porto. The increase in the number of dwellings between 2011 and 2021 is residual, with
only a 2.2% increase, on average, in the Setúbal Peninsula, a minimal increase in the Porto
Metropolitan Area (1.2%) and a miniscule increase, on average, in Greater Lisbon (0.4%).
The growth in some municipalities was not enough to satisfy the population’s demand,
and central cities even experienced a reduction in the total number of houses precisely as a
result of the excess of local accommodation.

This phenomenon leads to the concept of a shared city, one that is shared not only
between inhabitants and tourists but also by immigrants who come due to the growth of the
service economy for foreigners; as such, new urban policies are required. Following on from
this introduction, we will discuss the possible spatialization of tourism decentralization in
the two metropolitan areas.
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3. An Approach to the Cities of Lisbon and Porto

The demand for tourism is centered on historical and heritage areas that present
signs of identity and cultural diversity. In the case of the metropolitan area of Lisbon,
the heritage is mixed in the central parishes and along the estuary up to Belém and then
along the waterfront of Oeiras and Cascais, areas which benefit from an important railway
connection enabling daily movements of commuting workers and tourists, such as between
the town of Sintra and downtown Lisbon. The central municipality has taken advantage
of major international events to promote the capital abroad but is slow to implement a
program with an integrated vision to combat the problems of a shared city. Following the
consolidation of the new neighborhoods, proposals for further housing construction are
debatable and immigration pressure requires urgent measures to ensure the quality of the
urban environment.

On a smaller scale, it is possible to understand the potential development of the
Alcântara area, which appears to mediate different heritage zones, striking a balance be-
tween central density and modern identification. It is an essential area for urban mobility
and is able to solve social and housing needs through a concerted program that regulates
tourism. The parish has a moderate ratio of local accommodation in relation to hous-
ing (5%), as does its neighboring parishes of Ajuda and Campo de Ourique. However,
its geographical constraints require special attention to be given to the environmental
sustainability of the urban proposals [4].

This ratio of pressure from local accommodation on services like water for housing
is also unequal in the cities of Porto and Lisbon. In the five central parishes, the index is
above 15%, which prevents new registrations, but in the other ten parishes, there is still a
possibility for tourist growth until this “numerus clausus” value is reached. In the general
perspective of the Porto case study, the specialization of heritage is also aligned with what
happens in the capital region. Given the smaller separation between the banks, the central
heritage area extends immediately to the south side of the river but also extends towards
the sea and the neighboring municipality of Matosinhos, with peripheral spaces of great
cultural interest.

By looking closer, we can see how contemporary heritage emerges in the western part
of the area through the architectural works of Pritzker Prize winners and in the urban parks
of Serralves and the city, extending to the coast of Matosinhos. The Porto City Council is
now developing, in this sense, a strategy that aims to disperse tourist flows through the
implementation of six “territorial blocks” in the downtown area and historical center [5].
The so-called “Boavista, Campo Alegre and Marginal” area is located there, situated in
the Lordelo do Ouro and Massarelos union of parishes between the center and the mouth,
where there are still relevant social challenges. The ongoing projects for urbanization and
mobility, if implemented in the articulated way, constitute an opportunity for territorial
cohesion between the resident population, services and tourist regulation, utilizing the
logic of a shared city.

4. Brief Conclusions

The data initially analyzed have demonstrated the evolution of the number of residents
in the main municipalities of metropolitan areas in the last two decades, accompanied by
a drastic reduction in the construction of new housing, in contrast to the increase in local
accommodation and the massive presence of tourism in the urban center. By disaggregating
the indicators at the scale of parishes, the difference is accentuated; for example, in the case
of the city of Porto, the number of inhabitants only increases beyond the main circular road
in Aldoar, Paranhos and Ramalde.
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The “expulsion” of the local population from central parishes is even greater in the
case of Lisbon, with losses of more than 20% of residents in Baixa, Misericórdia and Santa
Maria Maior, almost 6500 inhabitants, in the last ten years. The dynamics of tourism that
cause this substitution is reflected in the real estate distribution, which also has worrying
consequences for the wave of immigrants who have arrived to work precariously in services
without urban quality in the high-density areas of the Arroios parish.

This problem is being faced in several European cities, with measures and urban
policies being implemented, sometimes causing mass disruption, such as the policy recently
announced in Barcelona to eliminate local accommodation in a couple of years. In the
central municipalities of these two metropolitan areas, there are efforts to limit the number
of registrations in the most pressured parishes, but the integration of other planning and
mobility actions is necessary in order to avoid the mischaracterization of cultural identity
and public space.

At the national government level, it is not yet possible to understand the effects of
the “More Housing” and “Build Portugal” programs, which seem to be facing imple-
mentation difficulties given the complexity that is inherent in purely financial and fiscal
measures without spatialization. But there is no doubt that the procedural simplifica-
tion of urban legislation can produce results and should be extended to planning and
construction regulation.

In terms of this study, Lisbon and Porto are expected to develop new strategic plans,
preferably aligned with urban and mobility options, in coordination with the municipalities
in their metropolitan area. This is a process that will have to respond, in addition to the
usual sectoral studies, to proposals integrated into the economic, social and environmental
dimensions of housing and tourism.
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Abstract: The aim of this study was to identify potential factors related to weather changes
and their impact on the coal waste spoil heap. Risk analyses were performed for selected
sites using an “if–then” method for the construction of future scenarios, and a risk evalua-
tion matrix for each predicted scenario was determined. The results showed that some of
the factors may be ambiguous. For instance, more intense rainfall may cool the material
in the heap and reduce the fire risk. On the other hand, it can lead to surface erosion and
oxygen access to the material, which may increase the fire risk.

Keywords: spoil heap; climate change; fire risk

1. Introduction

Climate projections for Europe under different Representative Concentration Path-
ways (RCPs) provide valuable insights into potential future scenarios. Three parameters
are crucial temperature, wind velocity, and precipitation. Meinshausen et al. [1] highlight
that under RCP2.6, the global mean surface temperature increase by 2100 could be around
1.5 ◦C, while under RCP8.5, it could reach 4.5 ◦C relative to pre-industrial levels. Further
elaborating on temperature projections, increases ranging from 0.9 to 2.2 ◦C for RCP4.5 and
1.4 to 2.7 ◦C for RCP8.5 are indicated to occur by the mid-century, focused around 2055
compared to baseline (1981–2020). The North Atlantic atmospheric circulation patterns,
such as the North Atlantic Oscillation, East Atlantic, and Scandinavian patterns, have been
identified as influential on the European wind climate at seasonal to inter-annual scales,
especially over Western Europe [2]. It has been suggested that the frequency of extratropical
cyclones in Northern Europe will align with changes in the storm track regions, leading to
alterations in the wind climate [3].

For Poland, according to RCP4.5, the average annual temperature in Poland will
increase by 1.3 ◦C during the current century. According to RCP8.5, the upward trend in
average annual temperature is much stronger. Considering projections of precipitation
in Poland for the RCP4.5 and 8.5 scenarios, in both cases, the trend is upwards, and rain
intensity may be increased.

Coal waste spoil heaps result from mining activity, and they are the subject of wide
research, especially due to environmental issues [4]. A spoil heap influences the atmosphere,
water, and soil, and the process is expected to be significantly long-term.

Proceedings 2025, 113, 11 https://doi.org/10.3390/proceedings2025113011
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Considering future variations in the three crucial meteorological parameters, the
influence of climate change on a spoil heap is shown below. An increase in air temperature
increases the fire hazard (caused by the spontaneous combustion of coal). Stronger winds
make it easier for oxygen to access a spoil heap, which intensifies the self-combustion risk.
In addition, stronger winds make dusting and gas emissions more intense. Floods due to
runoff from abandoned spoil heaps during heavy rainfall events are expected. Therefore, it
is anticipated that this risk will increase due to climate change. Furthermore, it will be a
particular issue in those geographical areas where mines are still active, or where closure
has occurred recently, so remediation measures such as vegetation, which could mitigate
against runoff, are not yet sufficient [5].

However, an analysis of some important factors indicates that their change may have
an ambiguous impact on the environmental hazard associated with the heap and crucial
examples have been demonstrated in the text.

2. Materials and Methods

Risk identification is the generation of a complete list of risks based on those events
or effects that might create, enhance, prevent, degrade, accelerate, or delay the achieve-
ment of objectives that are established in the context. In health and safety terms, these
events are hazards; in environmental terms, they are impacts [6]. Climate risk management
is an approach which looks specifically at climate risks as part of a comprehensive risk
management strategy. The risks range from extreme weather events, such as storms and
floods, to slow-onset environmental changes such as increasing sea levels and desertifica-
tion. Risk management in mining areas, especially connected to extreme weather events,
allows decision makers to develop specific actions (strategies) that are relevant to safe and
economical operating conditions in situations of exposure to a defined hazard, which is
often detrimental or harmful [7].

Based on work carried out in the TEXMIN project and a review of the scientific data,
we identified climate risk factors (water, temperature, pressure) directly related to climate
change and the occurrence of extreme climatic events. The SWIFT technique was used
(“IF” and “THEN” formula). Then, the factors were defined with reference to mining coal
mining spoil heaps. An example of a selected factor set for a coal waste heap around south
Poland is shown in Table 1. It shows various perspectives for a single risk factor.

Table 1. Various perspectives for a single risk factor.

Factor Direction of Change Risk Impact

Rainfall Increase IF rainfall increases, THEN increased water
erosion may appear at the surface of a spoil heap

Increase in the number of gaps and gullies at the
surface leading to more intense oxygen access

Rainfall Increase IF rainfall increases, THEN increased water
erosion may appear at the surface of a spoil heap Cools down the burning waste

Temperature Increase IF temperature increases, THEN an increased
risk of spontaneous combustion is expected

Increase in the number of fire accidents and
increased rate of gas emissions

Then, a risk matrix was developed for the years 2020 and 2050 (considering the worst
RCP 8.5 scenario). The risk matrix was based on a common combination of probability
and consequence [8]: Probability is assigned in the range 1–5, where 1 is rare, 2 is unlikely,
3 is possible, 4 is likely, and 5 is almost certain. The consequence values are also in the
range 1–5, where 1 is negligible, 2 is minor, 3 is moderate, 4 is major, and 5 is catastrophic.

Risk is set in the range between I and V, where I is very high, II is high, III is medium,
IV is low, and V is irrelevant.
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3. Results and Discussion

The example of the analysis and the results are given in Table 2. The selected example
due to rainfall shows that a single risk factor should be considered in different aspects. The
example due to temperature is clear and one-dimensional.

Table 2. Examples of an ambiguous impact on the environmental hazard—risk evaluated for 2020
and 2050.

Risk Factor
Probability in 2020

(1–5)
Probability in 2050

(1–5)
Consequence Risk in 2020 Risk in 2050

IF rainfall increases, THEN
increased water erosion may

appear at the surface of a
spoil heap

3 5
3—for increase in gaps and

gullies at the surface leading
to more intense oxygen access

III II

IF temperature increases, THEN
increased risk of spontaneous

combustion is expected
3 5

3—for increase in the number
of fire accidents and increased

rate of gas emissions
III II

These results lead to the following observations and conclusions. The variations in
risk for the two most important factors, temperature and rainfall, are presented. In both
cases, the change in the probability of occurrence in the 2020 and 2050 stalemates was
analyzed. The probability in 2020 was determined as possible, and in 2050, as almost
certain, in accordance with the predicted RCP scenarios.

Although the factor of rain is crucial and strong water erosion is expected, it can also
be expected that very intense rainfall may lead to the partial cooling of the material on the
heap (Table 1). Therefore, for this factor, the consequence was assumed to be moderate.

For temperature, the consequence was also determined to be moderate as a change in
mean annual temperature of a few degrees Celsius is expected.

However, the most important conclusion resulting from the analysis presented in
Table 2 is that in the case of both factors, the risk is expected to increase from III (medium)
to II (high).
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4. Różański, Z.; Wrona, P.; Pach, G.; Niewiadomski, A.P.; Markowska, M.; Wrana, A.; Frączek, R.; Balcarczyk, L.; Quintana, G.V.;
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Abstract: Optimal functioning of agri-food systems is essential for food security and
sustainability. In this sector, Europe faces many issues, such as promoting sustainable
and healthy food production in the context of social and economic inequalities. To deal
with these issues, we propose a conceptual framework relating to the idea of a regional
innovation system considering power relations, called the hierarchical regional innovation
system (HRIS). This framework is based on the concepts of eco-innovation, inclusive
innovation, and transition as its theoretical foundations. The findings show that the
framework can be helpful in European rural contexts.

Keywords: agri-food systems; inclusive innovation; sustainability; hierarchical regional
innovation systems; European Union

1. Introduction

Agriculture plays a pivotal role in ensuring food security and environmental sus-
tainability. As the primary source of food production, it holds the key to providing safe,
nutritious, and ample sustenance which is necessary for healthy living. However, it also
contributes significantly to global greenhouse gas (GHG) emissions, accounting for 26% of
the total [1]. In light of this dual role, experts, notably the EAT-Lancet Commission [2], ad-
vocate prioritizing healthy diets and sustainable food production as fundamental planetary
goals. In this way, many world institutions are striving to resolve this problem through
means such as the Sustainable Development Goals—2030 Agenda/UNO, the Paris Climate
Agreement/UNO, and the Intergovernmental Panel on Climate Change. Furthermore,
some frameworks highlight the relevance of relationships in this field, such as the food–
energy–water nexus [3], which shows the synergies and trade-offs of these three elements,
as well as their social and environmental effects, and serves as guidance for cross-sectorial
development policies.

In the European Union, there are many challenges in the agri-food context. For ex-
ample, there is urbanisation, globalisation, individualisation of human nutrition, land
grabbing, international migration affecting European agriculture, alternative protein pro-
duction, and so on. However, the main question lies in searching for sustainable and
healthy food systems. Failure to do so will result in a global risk to humankind [4]. It
is necessary to consider the projected population growth for the upcoming decades, a
predicted global burden due to unhealthy and unsustainable food production with impacts
on GHG emissions, nitrogen and phosphorus pollution, biodiversity loss, and water and
land resources.
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Related to the abovementioned issues, Europe faces another challenge because of
the megatrends affecting food demand and production, such as emerging consumption
patterns, technological change, and competition for natural resources [5]. This context
leads to rising social and spatial inequalities in rural areas where many people (mainly
farmers) are frustrated with the sustainable and technological policies enforced in their
territory, creating large contingents of discontent [6]. Meanwhile, this is in part fed by the
production and type of innovations intended for use in the agriculture sector as part of a
high-tech and industrialist-centric pattern.

Addressing these imperatives demands a multifaceted approach encompassing social
and technological innovations in agricultural practices. Concurrently, recent agricultural
protests in Europe against specific environmental sustainability policies underscore the ur-
gency of understanding the underlying causes of discontent within the farming community.

This study provides a conceptual framework for analysing the problems related to
environmental and socioeconomic unsustainability in producing innovations in European
agri-food systems, showing at the same time the troubles and solutions for different regional
contexts in this sector. Drawing upon the theoretical framework of the hierarchical regional
innovation system (HRIS) [7], this study endeavours to understand these complexities
through the lens of economic geography and innovation studies.

2. Conceptual Framework

Studies on varieties of capitalism have established patterns and relationships between
national institutional frames and forms of economic activity [8]. This approach stresses
the two main types of varieties: the liberal market economies, found in countries such
as the USA or UK, and the coordinated market economies, found in Germany or the
Nordic countries. This national-scale framework is a regional version based on the regional
innovation system approach [9]. Thus, geographers have created the entrepreneurial
regional innovation system and the institutional regional innovation system, i.e., the
regional variants of liberal and coordinated market economies.

However, a specific kind of variety of capitalism is relevant to this proposal: the
hierarchical market economy variety [10]. Built on Latin American countries, this variety
expresses realities in which social and economic inequalities are extreme. Beyond the
unevenness, these nations are characterized by diversified business groups within their
economies, strong participation by multinational companies, atomistic labour relations,
and low educational and professional skill levels.

Based on this variety of capitalism, the HRIS approach was created to consider in-
equalities and power relations in the innovation process in regions [7]. It uses a concept
and a perspective. On the one hand, the inclusive innovation notion defines those in-
novations that satisfy the needs of poor or marginalised groups [11,12]. In some cases,
these groups develop social or technical innovations. On the other hand, the geography
of sustainability transitions [13,14] is a territorialised approach to studying transitions.
It is a robust improvement over the multi-level perspective [15], a typical approach for
transition trajectories of niches, regimes, and macro-trends. Furthermore, this kind of
regional innovation system incorporates the idea of eco-innovation [16], i.e., novelties that
entail concerns about their environmental impacts and trying to avoid or minimise them.

The HRIS can predominantly highlight two development trajectories underpinned in
(ex)inclusion processes (Figure 1). First, it prioritizes inclusivity at its core. Here, inclusion is
fundamental to addressing innovations through sustainable and inclusive processes based
on more equal terms. The second, in contrast, does not consider inclusion to be central;
rather, growth has a strong profit direction. Both trajectories are established in a context of
(in)justice and (in)equality defined by power relations and groups engaged in confrontation.
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Nevertheless, these settings can lead to some trade-offs or contradictions in themselves.
Meanwhile, a more expressive economic dimension (profit-driven) can drive uneven
development. On the contrary, a more just process can lead to lower economic growth
(because of a non-economic rationale). Thus, this problem can be solved by combining
market and embedded relations (economic plus social dimension).

 

Figure 1. Two development paths that are differentiated by the effectiveness of inclusion [7] (p. 7).

The three main concepts—inclusive innovation, eco-innovation, and territory (HRIS)—
are interconnected. First, inclusive innovations underline the differing inclusion levels
in the trajectory, from a simple intention to a change in society’s mindset (pro-inclusion).
Second, the notion of eco-innovation can show, in the context of innovation, niches where
entrepreneurs connect resources and business opportunities to sustainable transitions.
Third, the HRIS has the role of uncovering relations and place-specific powers that can
stimulate or hinder transitions in sustainability.

3. Discussion and Conclusions

The approach presented here can benefit the European agri-food sector. Our findings
reveal a deepening rift characterized by economic and technological exclusion, particularly
among European family farmers. This exclusionary trend exacerbates rural discontent
and has broader societal ramifications, including the proliferation of anti-environmental
populism in urban centres [17]. Spatially, rural regions are increasingly experiencing
destructuring through processes of territorialization, deterritorialization, and reterritorial-
ization [18].

One major cause of these issues is the focus on technological innovations in Europe,
where social and economic inclusion is often overlooked in both private and public sectors,
despite community policies such as the New Green Deal and the Smart Specialization
platform, which aim to foster a smarter, more inclusive, and greener Europe.

Thus, the HRIS framework is suitable for addressing rural problems. Farmers often
remain outside the scope of innovations from multinationals, not only in agriculture but
also in commercialization, transportation, and other areas. Additionally, the average farmer
has a lower education and skill level compared to urban workers. Therefore, inclusive
development processes are fundamental to improving economic competition conditions
for these populations, leveraging their specific cognitive assets for social and technical
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innovations. This study highlights the importance of understanding regional innovation
systems, especially regarding inclusion in less innovative regions in both developing and
developed countries [19]. Consequently, this understanding can inform and improve
policies that leverage regional assets more effectively.
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Abstract: Concern over the impacts of climate change has significantly increased. While
these effects are evident across various contexts, this study focuses on how the scientific
literature has addressed the role of green innovations in agriculture. A bibliometric analysis
was conducted to understand the structure and evolution of this topic over time. The
results confirmed a recent increase in scientific publications and highlighted new research
directions, such as identifying the agricultural subsectors most positively impacted by
green innovations.

Keywords: eco-innovation; sustainability; scientific mapping

1. Introduction

The effects of climate change are already being felt in all economic activities. In
agriculture, the increased incidence of extreme events and the excess and scarcity in water
availability have reduced crop expectations and heightened concerns about food security.
In addition to hunger affecting about 10% of the world’s population, growing urbanisation
further reinforces the need to promote changes in the agri-food system [1]. Providing the
right technologies to ensure economic, social, and environmental sustainability is crucial for
the new agri-food system. The development and dissemination of green innovations aimed
at agricultural activities need to contribute greatly to the transformations that the agri-food
system needs. These innovations are significant for activities in agriculture because they
can mitigate and even nullify the harmful effects of production or consumption on the
environment [2,3]. In this context, this study’s objective was to analyse how the scientific
literature has addressed the role of green innovations in agricultural activities. It is essential
to highlight that most studies on green innovations (environmental innovations or eco-
innovations) examine industries. For this purpose, a bibliometric analysis was conducted
based on articles published on green innovations and agriculture. In addition, we identified
the most eco-innovative agricultural activities. This article is organised as follows: Section 2
deals with the methodology applied in the analysis; Section 3 presents the results; and,
finally, Section 4 presents the conclusions of the study.

2. Material and Methods

In this study, we examined scientific articles, through a bibliometric analysis, that
addressed green innovations in the context of agricultural activities. We collected data from
the Scopus database (28 March 2024). The screening included the terms “green innovations”
and “agricultural” (including synonyms of these expressions) in the titles, abstracts and
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keywords. This resulted in the collection of 569 studies published between 1976 and 2024.
We used the Biblioshiny package and Bibliometrix (R software, version 4.4.1.) to measure
bibliometric parameters [4]. The research was carried out in two stages: 1st, we elaborated
on relational co-citation analyses to detect the theoretical–methodological connections
that guide a given research field; 2nd, we performed scientific mapping to observe the
conceptual structure behind producing these studies and their thematic evolution according
to the research area [5]. To achieve this, we constructed an adjacency matrix and considered
two network indices: centrality (which indicates the number of connections that a node
establishes in a network) and density (which reveals the proportion of connections). The
intersection of these measures resulted in a diagram segmented into four quadrants: the
upper-right quadrant represents motor themes (i.e., the most developed and important
themes for the research field, characterised by high centrality and density); the lower-right
quadrant represents fundamental and transversal themes (which are highly important
and linked to other themes in the area but still underdeveloped); the lower-left quadrant
represents emerging or declining themes (underdeveloped themes with few connections to
other themes, presenting low centrality and density); and the upper-left quadrant represents
highly developed but isolated themes [4].

3. Results

We identified 569 studies published between January 1976 and March 2024 that address
the theme of green innovations from the perspective of agricultural activities. Overall,
scientific research on this theme has grown significantly in the last four years.

Five articles represent the most referenced contributions. The first is a study by
Mirabella et al. [6], which analysed the problem of food manufacturing waste and defended
the potential of industrial symbiosis to recover waste resulting from food processing. The
second study, by Matos and Hall [7], analyses a case study on agricultural biotechnology
using the life cycle assessment approach. Padel [8] investigated studies that analysed
organic farms in several countries. Notarnicola et al. [9] examined the environmental
impacts of food consumption and identified that the agricultural phase is the stage that
has the highest impact on all types of food analysed. Finally, Geels et al. [10] discussed
the sociotechnical dynamics of low-carbon transitions and highlighted that agriculture
activities are part of a very dispersed regime.

Figure 1 presents the evolution of this conceptual field through keyword co-occurrence,
subdivided into five periods. Between 1976 and 2010, articles addressing green innovations
in agriculture highlighted terms like “innovation”, “green innovation”, and “sustainable
agriculture”. From 2011 onwards, new words emerged, such as “sustainable development”,
“transition”, “biofuel”, and “food security”. Specifically, in the 2015–2018 period, terms
like “climate change”, “sustainability transition”, “circular economy”, and “biotechnology”
appeared. In the last two segments, it is essential to note the appearance of terms associated
with significant actions to mitigate climate change, such as the Sustainable Development
Goals and sustainability-oriented innovation.

The synthesis of the thematic map indicates, through the arrangement of keywords,
which themes are motor, basic, emerging/declining, and niche themes. As emphasised in
Section 2, the intersection of relevance parameters (centrality) and development (density)
allows us to identify whether a keyword is related to a more developed field of research
(motor themes), is a more transversal term linked to fundamental themes (basic themes), is
a term with little development but connected to other research areas (emerging/declining
themes), or is a niche theme, i.e., is highly developed but is at a stage of little connection
with other themes. Themes guiding studies on green innovations and agricultural activ-
ities address aspects related to precision agriculture and the supply chain (Figure 2). In
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turn, “green innovation”, “sustainable development”, “climate change”, “sustainable”,
and “sustainable agriculture” were transversal topics linked to fundamental themes. In the
quadrant of niche themes, we observed five terms being analysed more in isolation, such
as “competitiveness”, “absorptive capacity”, “corporate social responsibility”, and “bio-
fuel”. Finally, “absorption” appeared to be underexplored, while “agricultural innovation”
seemed to be an expanding term closely related to niche themes.

 

Figure 1. Evolution of the conceptual field of and scientific articles on green innovations
and agriculture.

 

Figure 2. Thematic map according to of scientific articles on green innovations and agriculture.

Beyond scientific mapping, we aimed to identify, through keywords, the activities
explored in studies on green innovations and agriculture. In this examination, we identi-
fied five categories. The main one encompasses techniques and specific cultivation and
exploration segments, such as organic agriculture, organic food, aquaponics, agroecology,
bioeconomy, bioenergy, bioplastics, biotechnology, and urban agriculture. The second main
category is food production. This category includes aquaculture (salmon, fish farming,
and seafood), land cultivation (bananas, cereals, chilli, cocoa, coconut, coffee, legumes in
general, lettuce, rice, sugar, sunflower, tea, yeast, soybean, and sorghum), animal farming
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(honey, goat, and sheep), and industrial processing (meat, wine, and oil palm). The third cat-
egory relates to renewable energy production, such as biofuels (biogas, biomass, biodiesel,
and agrofuel). The fourth group is associated with raw material extraction (bamboo, cotton,
and wood) and industrial activities (except food and beverages) such as pulp and furniture.
Finally, the fifth group relates to agritourism activities (hotel and rural tourism).

4. Conclusions

This study aimed to analyse how the scientific literature has addressed the role of
green innovations in agriculture. The results indicated that, although most articles on
the topic are not recent, there has been a rapid growth in the number of publications
since 2021. This increased interest in the topic is mainly related to the intensification of
climate disturbances and corresponding actions and policies to mitigate their impacts.
It was interesting to observe the evolution of the topics analysed in the scientific litera-
ture on green innovations and agriculture and to verify their diversity and relevance.
Between 1976 and 2010, the topics guiding the studies were mainly focused on just
three themes—sustainable agriculture, innovation, and green innovation—but from 2011
onwards, new concerns and perspectives began to guide research, such as a focus on food
security, circular economy, and biotechnology. Similarly, the thematic map indicated that
research on green innovations and agriculture has focused on topics such as precision agri-
culture and the supply chain (motor themes), climate change and sustainable agriculture
(basic themes), corporate social responsibility and biofuel (niche themes), and agricultural
innovation (emerging themes). Another relevant result of this study was the mapping of
the activities analysed in the studies, such as specific cultivation and exploration techniques
and segments, food production, and renewable energy generation. These subsectors, which
are directly or indirectly related to agriculture, are the most prone to and/or demanding of
green innovations. In future research, we aim to deepen our analysis by selecting articles
that have analysed case studies of green innovations in agriculture.
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Abstract: Current sociodemographic, economic, and ecological dynamics present substan-
tial challenges across Spanish territories. In response, there is a critical need to bolster our
capacity for evaluating public policies, enhance the production of actionable data to inform
policy design, and reinforce socio-territorial cohesion from a multi-scalar perspective. This
approach is pivotal in improving coherence in the pursuit of shared objectives such as
equity and sustainability.
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1. Introduction

The recent COVID-19 pandemic has sparked widespread discussion about territorial
divides in Spain. Much of the country is grappling with depopulation stemming from
outdated economic development models [1] (pp. 58–61). Furthermore, efforts to rejuvenate
these regions often rely heavily on commuter mobility, dominated by private vehicles [1]
(pp. 78–83). Conversely, escalating inequalities, housing accessibility issues, and residential
segregation in major urban areas underscore the repercussions of draining extensive rural
territories, thereby undermining broader territorial cohesion [1,2]. These dynamics are
emblematic of contemporary economic development, which frequently yields zero-sum
effects, underscoring the enduring relevance of dependency theory. Behind these trends lie
urbanization processes that have not been effectively planned or guided [3].

Looking ahead, projections indicate mounting challenges. Rural areas are expected to
face an old-age dependency ratio exceeding 85% within the next two decades [1] (p. 87),
a demographic imbalance that demands correction. Meanwhile, urban areas face bleak
prospects in the medium and long term without substantial international immigration.
Urgent measures are needed to secure greater stability and socio-economic quality for
younger segments of society. This approach represents the most viable and socially accept-
able means to enhance work–life balance and align actual fertility rates with desired levels
among women. Addressing these intertwined challenges requires an integrated approach,
bridging fragmented knowledge and public policies. Understanding their interconnected
synergies is crucial for effective governance and planning, minimizing contradictions in
public interventions amid constraints on resources, and reinforcing the principle of policy
coherence [2].
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2. Methods

This paper analyses the repercussions of a tripartite analytical and conceptual model
(social, economic, and environmental system), understood as a dystopian ideal type against
which future scenarios will be proposed and corroborated using available data for the Span-
ish case. The consequences derived from these scenarios will entail a series of challenges
for which planning and governance should be prepared.

• Social System: Characterized by intersectional stratification, the analysis examines
a dystopian scenario marked by escalating inequality, potentially leading to socio-
political instability and insecurity. In this context, there would be a significant rise in
territorial disparities, residential segregation, and socio-spatial distancing, severely
limiting access to opportunities and aspirations for vulnerable groups. Public poli-
cies would be challenged to foster equity and socio-territorial cohesion across multi-
ple scales.

• Economic System: Defined by global capitalism, the analysis presents a dystopian
model of unconscious developmentalism that fails to justify its role in meeting human
needs. This scenario forecasts increasing market tensions and ongoing challenges
in housing accessibility, particularly in regions with concentrated job opportunities
like agglomeration economies. Amidst growing inefficiencies in meeting basic needs,
discontent, uncertainty, and perceptions of relative deprivation would persist. Public
policies would face the imperative of demonstrating efficacy in improving overall
quality of life.

• Ecological System: Characterized by a planetary biosphere with predominantly finite
resources, the analysis highlights a dystopian scenario of ongoing ecological degra-
dation due to inefficient utilization of limited resources and non-circular metabolic
processes. Public policies would confront the urgent necessity of promoting a just
ecological transition, emphasizing the transformation of unsustainable mobility and
transportation models.

3. Results: Challenges and Contradictions

3.1. Socio-Territorial Scenarios and Their Consequences

The demographic transition, facilitated by technological and ideological advance-
ments, has reshaped humanity’s population dynamics from high birth and mortality rates
to lower birth rates and increased longevity. This transition unfolds in three phases: initially,
high birth rates persist due to declining mortality; in the intermediate stages, birth rates
gradually decrease while longevity temporarily mitigates losses; and in the final stages,
despite low birth rates, losses remain manageable until the exit of baby boom cohorts,
often supplemented by significant immigration. In this contextual framework, our welfare
provision systems have been designed to be linked to economic and demographic growth.
The former could lead to unsustainable long-term outcomes with the current model of
consumption and waste, and the latter will ultimately conclude once all societies complete
the demographic transition. The challenge here is determined by the importance of long-
term socio-historical cycles. Not all societies have experienced development produced
by successive ideological and technological revolutions equally. They did not all start at
the same time, nor did they begin from the same initial stage or have the same structural
starting conditions. Additionally, the speed of induced changes has not been equivalent,
nor have the contextual variables or relational structures of interdependence with other
actors been comparable [2] (pp. 74–79).

This results in enormous territorial imbalances both between and within countries.
In Spain’s case, most of its population exhibited all the structural characteristics of the
Ancient Regime until the early 20th century. From then on, its development model and
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population growth in the initial and intermediate phases of the demographic transition led
to a consequent concentration of this increase in human capital in major metropolitan areas.
For instance, the territory occupied by the six largest metropolitan areas in Spain (Madrid,
Barcelona, Valencia, Seville, Málaga, and Bilbao) housed 2.5 million inhabitants in 1900 (15%
of the total population), while in 2021, they accommodated 18.2 million people (40% of the
total population) [1] (pp. 134–135). The opposite side of this concentrated urbanization is
the gradual and continuous depopulation of large territorial areas coinciding with regions
of difficult terrain, historical socio-political borders, or areas of significant past extractive
value. Today, 85% of Spanish territory faces depopulation dynamics, many in contexts of
very low density, and the challenge of structural and migratory over-aging. The overall
Spanish population is aging due to the final phase of the demographic transition and
the inability of public policies to bring actual fertility rates closer to the desired rates
(which, according to CIS surveys, are around the replacement level). This territorial
imbalance (Figure 1), along with the differential prospects across various urban regions, is
already producing geographies of discontent, translating into different partisan versions of
nationalism, regionalism, and localism [2] (pp. 293–438).

  
(a) (b) 

Figure 1. Territorial imbalances in Spain: (a) Urbanization gradient; (b) Urban versus rural.

Major metropolitan areas reproduce models of residential segregation, polycentric de-
centralization, suburbanization, and increased private vehicle use, exacerbating inequality
and socio-spatial distancing [4]. Urban markets’ inaccessibility due to rising housing costs
forces families to peripheral areas, perpetuating socio-labor conditions that undermine
work–life balance, particularly for disadvantaged groups [5]. Immigration, driven by de-
mographic needs, reinforces global labor hierarchies within Spanish urban systems, further
widening inequality and spatial disparities. The National Institute of Statistics forecasts that
the Spanish population could exceed 54 million in 50 years [6], comprising 40% children
of Spanish parents, 20% second-generation immigrants, and 40% international migrants,
underlining future demographic complexities. Furthermore, while the richest quintile of
the global population holds 83% of the wealth and only has 14% of the young population,
the poorest quintile holds only 1% of the wealth but has 25% of the young population. This
generational replacement suggests an increase in inequalities and the convergence of these
two worlds in global cities. All this foresees an amplification of ‘neighborhood effects’,
meaning a positive feedback loop in the social reproduction of inequality conditioned by
the environmental characteristics of primary socialization.

Undoubtedly, this will create socio-political conflicts with unpredictable outcomes.
Ignoring these issues will not prevent us from having to face them. Building fully demo-
cratic and intercultural citizenship requires civic education in values, social consensus,
sufficient resources, and highly innovative political management. Various studies indicate
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that inequality in Europe has been rising since 1980 [7], approaching levels seen before the
two world wars.

3.2. Tension in Urban Markets: The Housing Problem

Against this social backdrop, the rise in housing prices and rents in the country’s
largest cities has accelerated extraordinarily since the COVID-19 pandemic [5]. In rural
Spain, over 50% of the housing stock is either vacant or used as holiday homes. In the
metropolitan region of Madrid (Figure 2), this percentage represents only 15%, indicating
congestion due to incomparable differential demographic growth. The same occurs with
the island territories and the Mediterranean arc, further pressured by tourism and the
pursuit of profit through domestic savings and international investment. This situation
presents a dichotomy: to invest in new models of territorial rebalancing or address the
residential emergency in urban areas where the situation is truly urgent. What is clear so
far is that market solutions have been ineffective, and social discontent among younger
generations and the most vulnerable groups continues to grow.

  
(a) (b) 

Figure 2. Metropolitan Area of Madrid: (a) Extent; (b) Core residential segregation patterns.

3.3. Transport and Mobility: Technology as an Unsustainable Incrementalist Escape

Transport emissions in Spain, comprising 30.7% of total emissions, have risen due to
increased passenger and freight mobility, briefly interrupted by the 2008 economic crisis
and COVID-19 pandemic. This is not merely contextual; in the current climate emergency,
CO2 emissions have once again reached record levels globally.

Since 1950, Spain’s urban peripheries have seen rapid population growth, driven by
unsustainable car-dependent models. Economic concentration and global pressures have
strained urban centers, exacerbating housing crises without effective policies. The prolif-
eration of road infrastructure and private vehicles has further complicated metropolitan
mobility, neglected public transport, and increased vehicle use.

The democratization of the automobile and the improvement of road infrastructure,
resulting in a network explosion, have led to dynamics of extended urbanization, subur-
banization, and changes in the location of economic activity, significantly complicating
the needs and patterns of metropolitan mobility. All this has occurred in the absence
of territorial planning at the scale of physical transformation processes. Consequently,
successive mobility surveys show that private vehicle use continues to rise [4].

Furthermore, we lack sufficient data to evaluate whether the ongoing ecological transi-
tion models are as equitable as they should be. It is crucial to understand the demographics
of populations that have received public funds for energy efficiency improvements in their
homes or for the acquisition of electric vehicles. Despite this, the number of cars in Spain
continues to increase, and they are becoming older and more polluting. We cannot burden
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the costs of the necessary ecological transition on the most vulnerable groups, many of
whom were expelled from central areas. This would be unacceptable for a democratic soci-
ety and could potentially lead to reactionary movements capable of generating significant
socio-political instability.

4. Discussion: Complex Context and Opportunity

The Spanish public agenda presents a unique opportunity to analyze the socio-
territorial repercussions of economic planning policies within the framework of regional
decentralization, which, despite fostering high levels of well-being, has also revealed
significant challenges. The restructuring of the interurban system and the decoupling
of territorial dynamics from governance have created eco-social issues: the expansion of
metropolitan peripheries highlights deficiencies in affordable housing and job stability for
younger households, fosters residential segregation, and exposes the lag in adapting public
transport to new commuting patterns, leaving ecological transition measures inefficient
and generating social discontent among those displaced from central areas. Simultaneously,
rural depopulation and the decline of inner urban centers perpetuate extractivist and hyper-
productive economic models that, despite emphasizing environmental and heritage value,
exacerbate negative externalities and seasonal commuting. Housing shortages and the
lack of stable employment in rural areas further compound these issues. To address these
crises, the urgent implementation of public policy evaluation methodologies is essential,
integrating social, territorial, and ecological dimensions to overcome the current lack of
reliable data and avoid ineffective decision-making.
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Abstract: When landscapes tell stories about people, the physical context, and how they
become part of the identity of the inhabitants, the land acquires meaning for tourists due to
their authenticity. Monument Valley and Alentejo are places where identity and landscape
are crucial for touristic activity. It remains to be seen whether the future is massification or
whether it will be able to maintain a balance between landscapes, culture, and sustainable
tourism. From a Humanistic Geography point of view, we have conducted research based
on in-depth interviews that show an unstable balance between a way of life and having
economic income.

Keywords: tourism; storytelling; landscape; Monument Valley; Alentejo

1. Introduction

A key aspect of the success of tourism is the landscape and the experiences it provides.
The landscape’s ability to tell the visitors a story, valuing the populations that frame
the destinations, completes the attraction of those regions. Landscapes are not static
photographs; they tell the story of people and their relationship with the physical context.
When landscapes become identity for populations, they also acquire meaning for tourists
due to their authenticity.

We focused on two regions, Monument Valley, USA, and Alentejo, Portugal, where
the identity of the populations, the physical context, and their history are responsible for
the sustainable development of the tourist activity.

Using a perspective linked to Humanist Geography as a theoretical framework, we
developed a set of interviews with privileged actors of these two destinations to try to
understand how the tourist phenomenon is accepted in these territories.

2. Brief Theoretical Framework

The concept of landscape appeared by the end of the 15th century and was essentially
related to rural, bucolic, and natural places. Nowadays, landscape has a double meaning.
On the one hand, we can define it as a portion of the Earth’s surface that people contemplate,
made up of natural and/or human elements; on the other hand, the concept is more
complex; the [1] European Landscape Convention (2000:2) defines it as “part of the territory,
as perceived by populations, whose character results from the action and interaction
of natural and/or human factors”. Quoting [2] Barata Salgueiro, “If the starting point
is an objective observation of a portion of the Earth’s surface, the need to explain the
visual elements transports us to cultural aspects, territorial organization, or other equally
significant aspects”.
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We align our methodology with the Humanist and Culturalist Schools, which look
at reality in an individualized way and within a cultural context. These schools state that
the concept of landscape is not only a cultural product but also the result of an individual
experience, which comes from the senses, the way we feel and connect with the space that
surrounds us. The subjective, sensorial, and individual elements make people build their
relationship with the area where they live. The landscape influences the behavior and way
of life of a population; the territory acquires multiple meanings, like a sense of belonging
and a collective and individual (hi)story; the landscape also becomes an identity. In this
approach, we highlight [3,4] Yi - Fu-Tuan.

Monument Valley and Alentejo are demonstrations of this symbiosis between space
and people, and both are isolated spaces. Our aim here is to attest the following statements:

− The landscapes where the Navajo and Alentejanos built their way of life are closely
linked to the construction of the identity of these populations;

− The culture of these people only acquires meaning in a specific territory;
− Isolation causes an intimacy with space that leads to the construction of a world view

inseparable from the man/space relationship;
− Tourism is an activity that allows for the maintenance of particular cultures.

3. Methodology

In this investigation, we adopted a qualitative approach based on interviews with
privileged resident observers and actors with influence in the territory, in addition to
bibliographical research and direct observation. The qualitative research and content
analysis allow us to see extracts from conversations and interviews: [5] ((. . .) “causal
explanations (...) of objects, events or situations not necessarily considered representative”,
making them advantageous because of the fact that “relationships can be established in
many and varied situations” According to [6] Krippen-droff (2004), content analysis is an
investigation technique that allows for validating information obtained through multiple
resources, whether texts (books, newspapers, or interviews) or the meanings that we can
extract from the narratives that express the visions of the actors interviewed.

We conducted eight interviews (4 in Monument Valley and 4 in Alentejo) with tour
operators, tour guides, wildlife photographers, and prominent members of the community;
we also consulted storytelling books by members who are unanimously considered to be
guardians of traditions by the council of elders of the Navajo people.

In the interviews and documents, we were privileged to see the messages and re-
flections related to the concept of topophilia and sense of place, expressed by [3,4] Tuan.
Refs. [7,8] Haesbaert (2003, 2004) also states that territoriality is based on the emotional
and affective relationship that the individual establishes with the territory on a daily basis;
from this relationship, a sense of place is and becomes identity.

In the case of the Navajo people (Diné, as they call themselves), the connection to
territory is intensely experienced and very clear in the interviews, as well as in the narrative
of John Holiday [9]. One of the memories that persists is the “Long Walk”. Between 1863
and 1866, the Diné were forced to leave their territory to Bosque Redondo. The US military
coerced men, women, and children to walk 400 to 725 km (depending on the route) from
their homeland. Despite the iron fist to which they were subjected, after many revolts, they
managed to return. According to them, the Navajo people emerged from the lower world
to its current territory (Dinétah), the place on Earth where the people and the “Holy People”
interact. It is this relationship that still sustains and bases their culture and way of life.

The interviews show that even though they returned to their homeland, there was a
modification of the traditional form of life. This fact led to a disruption of the social pattern
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and opened up the door for an assimilation of cultural traits of a white and capitalist
America, leading to a hybrid cultural path, although with a Diné identity.

In Alentejo, the reality of the traditional way of life and the landscape that shaped it
are still present. The region is one of the poorest and isolated of Portugal. For decades,
these people were exploited by the Terratenientes, who owned thousands of hectares and
forced the workers to put up with hard work, from sunrise to sunset, for little money, under
the harsh southern sun. Their diet was poor and based on dry bread, wild herbs, eggs, and
some animal fat. The extensive peneplain of Alentejo calls for calm, and the gastronomy,
somewhat modified, but not too much, is a hymn to the survival capacity of the people.
They also have a unique musical expression (Cante), World Heritage by UNESCO, which
reflects the sadness of their landscape and depicts everyday scenes of an experience of the
past, but that still fits in its surroundings.

These people have a strong attachment to their origin and way of life, which is
embedded in the landscape. They have a feeling of topophilia and sense of belonging,
which is something that amazes tourists and is appreciated and valued. Tour operators
condense the story of the territory and emphasize the quietness and immensity of the
landscape, where everyone has time to calmly enjoy the peace, soft light, wine, and
gastronomy, or just to be with the family.

4. Results and Discussion

Geographically, in their specific territorial contexts, the two regions are isolated and
forgotten by the policies of regional and central governments. The isolation of these spaces
in relation to the national whole is accentuated. The dimension of the USA in relation to
the Navajo Nation is more significant than in Alentejo, but both have a landscape, origin,
and geostructural dynamics that are different from the rest of the national territories, which
makes them unique in their contexts.

The isolation of these spaces led to the genesis of different cultures and ways of life in
relation to the rest of the countries. Although the Navajos people have a specific culture and
way of life, they have some common traits with other native Americans tribes; however,
they are distinctive enough not to share a single cosmogony and beliefs. In fact, the Navajo
cosmogony comes from the landscape itself.

From the interviews, literature review, and direct observation, the main ideas that
emerge are related to a strong feeling of belonging and topophilia. Ways of life and
traditions only acquire meaning in these landscapes’ contexts. Those who move away
from these territories due to isolation and lack of economic and work opportunities remain
linked to their place of origin and are, in a way, ambassadors and promoters of their cultural
traits and landscapes.

Diné interviewees assume two positions with points of contact, but with significant
differences. The elderly feel that “they were not able to do a good job on passing on the
traditions to the younger ones”. Young people and adults feel discouraged, unable to be
Navajo but not feeling like Americans either. In the reservation, unlike other American
citizens, they do not have the same opportunities of getting a job or having access to
housing, water, electricity, or education. They feel discriminated again and complain of
having been exploited by uranium mining on their lands without having received proper
compensation. The government of the Navajo Nation does not fulfill the expectations of
the majority of the population, getting lost in bureaucracy that increases distances between
Dinè and their representatives. From the central government, through the BIA (Bureau of
Indian Affairs), they do not receive answers to the widespread poverty of the population
living in their territory. Tourism, while not being a solution to their problems, manages
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to provide some employment and visibility to these people and their heritage, attracting
attention to their reality.

In Alentejo, the situation is different. The territory and population, although with
levels of development below the national average, have undergone positive changes that
raise the standard and quality of life not comparable to the reality of the past. Tourism
has not only been a path to economic growth and improved standards of living but it has
also contributed to the maintenance and appreciation of traditions and ways of life. The
region has managed to obtain significant gains from tourism and simultaneously preserve
its cultural heritage, having been considered Intangible Heritage of Humanity by UNESCO
(the Cante Alentejano, Figured in Clay of Estremoz, the production of rattles, and, in
another field, the Alqueva Dark Sky Reserve).

In both regions, tourism has been growing and providing increased visibility to these
territories. Tour operators have constructed a narrative based on lifestyles, traditions,
and landscapes that appeals to the unique and, in some way, exotic nature of the regions
within the national whole. If in the Navajo territory the regional government and tourist
operators have managed to maintain a relatively balanced tourist flow, with the persistence
of the traits that make them unique, in the case of Alentejo, due to the smallness of the
national whole, tourist flows have been increasing due to the national and international
dissemination of the history of a population still linked to tradition and framed in a calm,
peaceful landscape.

5. Conclusions

The culture, history, and way of life of the populations that inhabit the territories in
question are a result of the isolation and the landscape, which became identity for them.
Outside their territory, all the references disappear due to the absence of geographical
contexts.

The Diné population feels somewhat abandoned and with no government support.
In Alentejo, however, there is a general appreciation of its culture and heritage.
Tourist activity could end up being a sword of Damocles. If, on the one hand, it allows

for the maintenance of these realities, on the other hand, a lack of moderation of the tourist
load could jeopardize these unique people’s way of life and their territorial framework.

The main conclusion is that both populations show a deep sense of belonging and a
topophilia connection to their territory of origin.
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Abstract: Farmers are an important and fundamental professional class on which the food,
health and well-being of all citizens depend. Recently, and similar to what has happened in
other European countries, in Portugal there were also demonstrations of civic and sponta-
neous movements of farmers dissatisfied with the current Common Agricultural Policy
Strategic Plan (PEPAC), with the excessive bureaucracy and with the increase in the costs
of production and unfair competition from agricultural products from other countries,
especially from outside the European bloc, which do not meet the same production re-
quirements and which are available to consumers. This work consists of a synthesis and
reflection on the reasons, arguments and demands made by civic movements of farmers in
the northern region of Portugal (NUT II). Among the most frequent allegations was the
need to consider specific aspects of the northern Portuguese region, small family farming
and some specific sectors. Although the factor that triggered farmers’ indignation was the
reduction in support payable under eco-schemes, the consideration of the common land
areas for subsidies and for certification in organic farming (in the mountain region), the
installation of anti-hail towers in the fruit growing area and compensation for increases
in energy and animal feeding costs are among the most frequently mentioned reasons for
which farmers require answers.

Keywords: agriculture; strategic plan for the Common Agricultural Policy; north of
Portugal; farmer civic movements

1. Introduction

In a period of pandemic (January 2020 and May 2023) and the context of war in Ukraine
since February 2022, with an impact on the prices of production factors and agricultural
products, the new Common Agricultural Policy (CAP) for 2023–2027, with application
starting in January 2023, was seen early on as a reinforcement of fair, sustainable and
competitive agriculture that was considered greener.

In October 2023, discontented European farmers started their protests against the
new CAP (2023–2027), first in the south of France (Occitania), spreading to the rest of the
country and moving on to other Member States such as Poland, Belgium, Germany, Italy,
the Netherlands, Romania, Spain and Portugal [1,2]. This discontent and unrest may well be
associated with a regional development trap (decline in economic growth, employment and
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productivity relative to their neighborhood regions) leading to the increase in Eurosceptic
parties [3].

Reflection on the reasons for these protests, particularly those relating to the regional
reality of the NUT II north of Portugal, was based on the interpretation of manifestoes and
information conveyed by civic movements of farmers and then om analyzing, synthesizing,
interpreting and decoding the reasons and origins of the problems that led them to hold
demonstrations in February 2024.

Independent of agricultural organizations, the civic movements of farmers brought to
the streets hundreds of farmers dissatisfied with the first steps of the Common Agricultural
Policy Strategic Plan (PEPAC). This plan began to be implemented at the beginning of
2023 and up to the end of the year, few answers were given to the problems of agricul-
tural professionals. For the farmers, the PEPAC did not consider the specificities of the
northern Portuguese region, small farmers, family farming, mountain farming and sectors
experiencing cash flow difficulties or in need of investment.

2. Methodology

The proposed theme has a strong empirical component, so the information used (tele-
vision reports, farmer movement manifestos, magazine/newspaper articles and opinion
articles) was analyzed, synthesized, interpreted and decoded to build a plan that makes it
possible to satisfy the farmers demands and their movements and maintain the essential
course set by the PEPAC.

The objectives of carrying out this work were to synthesize and reflect on the reasons,
arguments and demands made by the civic movements of farmers in the north region,
who expressed their dissatisfaction with the current PAC (2023–2027). It should be noted
that the focus of analysis is on occurrences recorded only in the NUT II north of Portugal,
as these cover specific aspects of regional agriculture and are important for CCDR Norte
to incorporate into CAP review proposals. However, the interpretation of the facts is
transversal to regions and Member States, given that the main arguments come from the
rules imposed above all by Regulation (EU) 2021/2116 of the European Parliament and of
the Council of 2 December 2021.

In the analyzed period, four farmers protests occurred in the northern region, one on
February 2nd (Lamego) with about 300 farmers [4], two on February 6th (Valença and Vila
Real) with about 200 farmers each [5,6], and one on February 7th (Macedo de Cavaleiros/
Carrazeda de Ansiães) with 300 farmers [4].

3. Results and Discussion

The cut in support for eco-schemes was the reason for the greatest discontent ex-
pressed by Portuguese farmers. However, this reason was often associated with increased
production costs, which meant that many farms had their economic viability called into
question (Table 1). Without the ability to increase the prices of agricultural products, and
with margins already strangled by distribution and the reduction in consumer purchasing
power, the cuts in direct support were, for many farmers, the overflowing of the cup.

Unfair competition and lack of market regulation: One of the aspects most mentioned
by farmers and even publicly recognized by the Prime Minister of the XXIV Constitutional
Government lies in the entry of agricultural products from outside the European Union,
which do not comply with the same agricultural production rules and workers’ conditions
and rights. Part of the problem with these products entering the market is the lack of regu-
lation and the ease and economic interest of agri-food distribution and retail companies in
acquiring these agricultural products in other geographies. Still regarding market regula-
tion, farmers demand a greater balance of margins between production and distribution,
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reflecting in a more equitable and fair way the distribution of value, among all operators in
the agri-food chains, and favoring dignified remuneration for farmers, for the goods they
produce and the ecosystem services they provide.

Table 1. Aggregation of the reasons presented and summary of the origin of the problems.

Reasons Source of the Problem

Cuts in subsidies Reduction in payments for agri-environmental measures
Decrease in profitability Increase in production costs (fuel, energy and animal feed)
Excessive bureaucracy Increased requirements in animal registration and health
Excessive bureaucracy Need to fill out field notebooks
Excessive bureaucracy Difficulties in obtaining activity licensing
Excessive environmental demands Increase in environmental rules with Farm to Fork and Green Deal
Subsidies and eligibility Reduction in the eligibility of common land areas for CAP support
Subsidies and eligibility Allocation of support based on surface area, which is damaging for small farms
Subsidies and eligibility Need for support to implement anti-hail towers (Carrazeda de Ansiães)
Lack of market regulation Value chain with unfair valuation of primary production
Lack of renewal of human capital Low attractiveness of human resources for the sector
Unfair competition Entry of competing products from outside the EU that do not respect the same rules

Source: [1,2,4–8].

Eligibility and cuts subsidies: Given the need for a more regionalized PEPAC, farm-
ers, especially those who practice agriculture in mountain areas and small family farms,
consider the distribution of support unfair, stating that their farms do not fit into the
measures created and that they receive little or no benefit from the CAP. They emphasize
that their agricultural production systems fall within environmentally friendly production
systems, but due to the rules currently in force, they are not eligible for support. Regarding
reasons associated with support, the main factor that triggered farmers’ discontent was
due to the cut in eco-schemes, namely organic farming (35%) and integrated production
(25%), and delays in payment deadlines. The INE (2023) highlights a sharp decrease in
other production subsidies (–47.3%) related to the payment schedule, which would last
until June 2024.

Decrease in profitability: Farmers strongly emphasize that they continue to sell
their products at low prices and that consumers purchase them in markets and large
supermarkets at significantly higher prices. At the same time, production costs have
increased (especially energy, fertilizers and concentrated food for cattle), unbalancing the
treasury of their farms and putting at risk the livelihood and dignified life of them and
their families.

Excessive environmental demands: The strategy associated with the European Eco-
logical Pact (Green Deal), which aims at an ecological transition with the objectives of
reducing CO2 emissions by 55% by 2030 (compared to 1990 levels) and decarbonization by
2050, is contested by farmers who feel unfairly compared to other more polluting sectors,
namely industry and transport, and have greater support for the ecological transition. As
Rodríguez-Pose and Bartalucci (2023) [9] suggest, some regions are more exposed than
others to the major shifts prompted by the Green Deal.

Lack of renewal of human capital: The renewal of human capital is associated with
two aspects, on the one hand the attractiveness of the profession for young people and the
necessary support for the installation of young farmers, on the other the valorization of the
sector in society and the role of agriculture in supplying goods for consumption essential
to human life and health.

Actions and Changes Introduced to Satisfy Demands

Between March 7th and April 8th, the European Commission invited farmers to
respond to a survey on the administrative simplification of the CAP, in order to identify the
sources of administrative burden and complexity arising from the rules, as well as other
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rules applicable to food and agriculture. Results were expected to be published by October
2024, clarifying the sources of complexity for farmers.

As this is a problem that affects a fundamental issue for society, human nutrition, the
Government is committed to the stability of supplies and prices of agricultural products,
simultaneously with the adaptation of national plans to initiatives and European strategies
on agriculture, the environment, climate change and living and working conditions. It is
natural that there will be new and rapid developments on the topic, and in this sense, new
and important actions and solutions may emerge after the conclusion of this work.

After the meetings of the farmer civic movements and until the end of the mandate
of the XXIII Constitutional Government, some actions and changes were implemented to
respond to their demands (Table 2).

Table 2. Actions and changes introduced.

Reason Action/Change

Excessive environmental demands Partial derogation from the rules on fallow land (BCAA 8 standard)

Decrease in profitability Credit line with subsidized interest of EUR 100 million (Treasury Line–agricultural sector) to
support treasury costs to finance activity

Cuts in subsidies Changes to payments for agri-environmental measures and eco-schemes, reinforcement of
EUR 60 million

Inaccessibility to subsidies Creation of a “Temporary Compensation Measure” to boost farmers’ access to eco-schemes

Lack of market regulation Meeting of the Platform for Monitoring Relations in the Agro-Food Chain (PARCA)
22 March 2024

4. Conclusions

Farmers, like what other professionals demand on the streets (teachers, doctors, nurses,
security forces, etc.), want in the present context and time an improvement in their living
and working conditions, with justice and a decent income. It is curious and welcomed that
the spontaneous civic farmers movements, created from informal groups and organized
through social networks in favor of a common good, organized themselves and raised
public awareness and that of the government, placing the topic of agriculture and the rural
world on the media agenda.

At a time when Portugal was in a pre-electoral campaign phase, without resorting to
the organizations that represent them, these civic movements of farmers had a prominent
and negotiating position, presenting directly to the Minister, who heard and sought to
respond to their aspirations.

The environmental, social and economic importance of agriculture in Portugal, with
the occupation of around 40% of the territory, a gross added value of 1.7% of Gross
Domestic Product (GDP) and an agricultural population that represents 5.7% of the resident
population [10], goes far beyond these numbers; it constitutes security for independence
and sovereignty, a pillar of its cultural identity and indispensable interconnection with
other sectors.
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Abstract: The value of cultural heritage for sustainable development has been acknowl-
edged since the mid-20th century. Built heritage plays a key role in preserving identity,
memory, and, currently, aiding education through mobile technology. The integration of
education, heritage, and technology presents opportunities for innovation and originality,
which are crucial for engaging students in sustainability. This paper focuses on the devel-
opment of the “Art Nouveau Path” mobile game within the “EduCITY” app, which has
been designed to promote Education for Sustainability. The game explores Aveiro’s Art
Nouveau heritage and its alignment with nature and environmental concerns.

Keywords: sustainable development; key competences for sustainability; EduCITY; mobile
game; Art Nouveau built heritage; Art Nouveau Path

1. Introduction

In the context of the current global focus on sustainability, new entities are emerging,
emphasising the significance of cultural heritage in fostering sustainable development.

The recognition of cultural heritage’s importance, particularly in preserving identity
and memory, has grown since the mid-20th century [1]. Technological advancements,
particularly in mobile technologies, have expanded the potential for exploiting cultural
heritage for educational purposes. This is exemplified by the development of “Art Nouveau
Path”, a Mobile Augmented Reality Game (MARG) in the “EduCITY” application, which
aims to enhance Education for Sustainability through Aveiro’s Art Nouveau built heritage.

This paper is divided into four sections. The first and second, Introduction and
Methodology, respectively, inform the reader about the paper’s structure and research
methods. The third section is devoted to contextualising this research and the development
of the MARG “Art Nouveau Path”. The final sections, which constitute a kind of conclusion,
set out the future work that will be carried out.

2. Methodology

Considering the nature of this paper, a narrative review of the literature was conducted.
This comprehensive review had a main purpose: to create a knowledge base capable of
inspiring and guiding future work in these specific thematic areas.
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3. Context

3.1. The EduCITY Project

The EduCITY Research and Development project (https://educity.web.ua.pt/, ac-
cessed on 6 May 2024) is grounded on the premise that sustainable cities and communities
can be developed through the use of digital technologies as agents of change, with the
aim of fostering awareness of issues concerning sustainable development. In this con-
text, the EduCITY project aims to promote the urban space as a space for sustainable
dynamics by facilitating a smart educational city environment using a mobile application
(https://educity.web.ua.pt/app.php, accessed on 6 May 2024), which stores mobile games
based on challenges that include, among other educational multimedia content, educational
content in augmented reality (AR).

The EduCITY games can be developed and played collaboratively by the school pub-
lic, as well as by locals and even tourists. These mobile educational games comprise an
exploration of the surrounding environment through an interdisciplinary lens, which is
facilitated by pre-defined routes that allow users to explore the urban space and beyond.
One of EduCITY’s potential features is the ability for any citizen to co-create games and
educational resources, including those in AR. In this way, in addition to fostering sustain-
ability literacy, EduCITY also advocates for the advancement of digital literacy and skills.
This is predicated on the engagement of individuals with the objective of actualizing the
need to change habits and awareness towards effective sustainable development [2,3].

3.2. The Role of Built Heritage in Education

The concept of built heritage encompasses tangible heritage, such as historic buildings
or structures and cultural sites, including heritage landscapes. It provides a source and
testimony about human history and development [4]. However, it should be noted that
built heritage not only represents the past, but also the present, and is configured as a
bridge to the future. Consequently, built heritage enables the exploration of various dimen-
sions of human development, encompassing cultural and artistic perspectives, technical
considerations, and ethical and social dimensions [4]. These diverse interpretations offer a
potential resource for educational purposes, including direct applications in History and
Art History, Citizenship, and Education for Sustainable Development.

4. The Mobile Game “Art Nouveau Path”

The development of an MARG involves the integration of diverse areas of knowledge,
with an emphasis on the significance of contextual learning. This approach is crucial
for a comprehensive understanding of complex phenomena, including those related to
sustainability and sustainable development. In this context, it is vital to adopt a multifaceted
perspective when examining the myriad phenomena that surround us, leveraging existing
resources, such as built heritage. This will demonstrate the potential for collaboration with
other fields and areas of knowledge.

4.1. The Role of Art Nouveau in Education for Sustainability

Art Nouveau, as an artistic movement, thrived during a relatively brief period between
the late 19th and early 20th centuries. This style is often regarded as a comprehensive
art form that encompassed various media, including architecture, painting, sculpture,
decorative arts, graphic arts, textiles, fashion, and jewellery [5,6].

Art Nouveau emphasised a deep connection to nature as a counterbalance to the
increasingly mechanised world. According to Walter Benjamin, Art Nouveau interiors
provided a sanctuary from the rapid urbanisation and noise of cities while also seeking to
blur the distinction between art and technique. This movement utilised technical aspects
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to elevate artistic forms, resulting in stylised designs that could serve both functional and
decorative purposes [7].

The defining characteristics of Art Nouveau products include flowing lines reminiscent
of natural elements such as water and plants, as well as motifs inspired by fauna and
representations of femininity. Moreover, the regional variations in Art Nouveau reflect the
influence of local environments on artistic creations. This thematic and formal diversity
underscores the movement’s relevance to contemporary sustainability issues, emphasising
the significance of local environments as sources of inspiration and the fusion of academic
expertise with traditional craftsmanship [5,6].

The collaboration of local artisans and artists enabled the integration of academic
knowledge from disciplines such as architecture, engineering, and sculpture with in-
digenous skills and techniques. This blending of expertise contributed to the distinctive
semantic and visual grammar of Art Nouveau products, setting them apart from those of
other contemporary styles such as Art Deco.

These connections allow us to state that Art Nouveau, as an artistic movement, permit-
ted the inclusion of various strands, or ’regionalisms’, which, while enriching the stylistic
variety, were founded upon the relationship between the ’object produced’, the local envi-
ronment, and the various agents of the same environment where it was produced. This
not only addresses the issue of environmental sustainability but also the holistic concept
of sustainability, as recognised by all, in relation to the interconnectivity between the
environment, society, and the economy.

4.2. The “Art Nouveau Path” Towards Education for Sustainability

The MARG “Art Nouveau Path” employs AR content in conjunction with other
multimedia content and has yet to be implemented. This game is predicated on the premise
that built heritage can serve as a space for learning and training [1]. Furthermore, it is based
on the recognition of the potential of AR in the context of mobile learning and situated
learning [8]. In addition to these considerations, it is important to note that built heritage
plays a vital role in developing key competences for sustainability-related education.

The MARG “Art Nouveau Path” incorporates challenges that integrate AR educational
resources, simulations, 3D animations, and various information points. The façades of
buildings and other monuments become natural markers, allowing users to walk through
the streets and squares of Aveiro’s historic city centre and discover the educational content
that these buildings ’hide’ using a mobile device with the EduCITY app installed.

The development of this MARG adheres to the principles of design-based research
and encompasses multiple iterations of improvement. The game is currently undergoing
evaluation by a panel of experts in the fields of education and multimedia. The research and
creation of this game are part of a doctoral research project whose objective is to contribute
to the advancement of key competencies for Education for Sustainability through the
valorisation of local built heritage [8].

To achieve this objective, the game will be implemented through a sequential explana-
tory quasi-experimental research plan, which will involve eighth-grade classes. These
classes will be divided into two groups: a pre-test group and a post-test group. Ques-
tionnaires will be provided to both groups, and perceptions will be gathered through
focus-group interviews.
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4.3. The Potential of the “Art Nouveau Path” for Curriculum Development and Key Competences
for Sustainability

Integrating the “Art Nouveau Path” into the educational curriculum requires aligning
it with learning aims across various school subjects. The game allows for the exploration of
historical, artistic, mathematical, and science content, among others. This is ensured by the
game dynamics, which are grounded in quizzes. All questions have four answer choices
and there is feedback on the chosen answer, even if it is correct. This makes it possible
to add more information through the feedback. Furthermore, the “Art Nouveau Path”
encourages interdisciplinary learning, allowing students to make connections between
different subjects and see the broader implications of their studies. This holistic approach
to education can foster a more integrated understanding of sustainability, emphasising the
interconnectedness of cultural, historical, and environmental factors on the development of
sustainability key competences [4].

The educational resources provided within the “Art Nouveau Path” are also designed
to foster critical thinking and problem-solving skills. These resources comprise interactive
quizzes, historical narratives, and real-time feedback, all delivered through the interface. By
engaging with these elements, students can gain a deeper understanding of the principles of
sustainable development and the role of cultural heritage in supporting these principles [8].

5. Conclusions

Since the “Art Nouveau Path” is still under development, it is hoped that built heritage
will be recognised and valued as a new agent for Education for Sustainable Development.
This will allow for the implementation of new curricular approaches, which will benefit
from the local context of the heritage itself in conjunction with the potential of learning
through mobile augmented reality. In this way, the significance of individual and collective
memory and identity will be emphasised, thereby fostering awareness of the necessity for
sustainable development to construct a healthier, fairer, and safer world for all.
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Abstract: Rural fires are becoming increasingly impactful, not only due to their rapid and
intense spread but also because of the growing number of people affected. In Portugal,
numerous remote housing clusters are difficult to access and are primarily occupied by
seniors or individuals with disabilities. These areas are situated in high-risk wildfire zones.
Therefore, it is crucial to document the locations of the individuals who are most at risk to
ensure that relief efforts can be focused on and directed towards them in case of emergency.
The aim of this paper is to propose an inventory plan for communities at risk of wildfire,
requiring the involvement of parish councils. The plan involves the use of simple and
cost-free georeferencing tools (such as Mymaps of Google) to enable these organizations to
assist in municipal emergency planning and facilitate the exchange of real-time information.
The outcomes of this paper will be demonstrated in three parishes in mainland Portugal,
where the key benefits and limitations were identified. The goal is to enhance the project
for potential replication in other areas.

Keywords: wildfires; parish councils; inventory; vulnerable population

1. Introduction

Several climate studies now reveal a worrying trend, especially in Portugal and other
southern European countries, regarding the occurrence of extreme natural events. Research
carried out as part of a broader study by the European Forestry Institute on forest fires
predicts that temperature levels (especially in summer) in Portugal will be higher and
precipitation levels lower than average [1]. The rise in temperatures and the decrease in
humidity are well-established trends, showing no signs of abating soon and appearing to
be key drivers of major fires in the coming years [2].

In Portugal, many isolated housing clusters are difficult to access and predominantly
inhabited by the elderly or people with disabilities and are in regions with a high risk
of wildfire. The problem of rural abandonment is widely recognized, especially in the
northern and central parts of the country, with villages becoming increasingly isolated and
populations aging, and where the forest increasingly enters the villages, as the residents
no longer have the capacity to practice agriculture or clear fuel around the villages due to
their advanced age [3].
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The aforementioned factors, combined with the sociodemographic changes experi-
enced in Portugal, result in an increasing number of inhabitants being exposed to the
danger of rural fires [4]. An analysis of the victims of wildfires in Portugal in 2017, focusing
on their behavior when the fires approached, revealed that 25% of the victims died inside
their homes, having been caught by the fires, without receiving an alert or evacuation or-
der [5]. In this way, it becomes imperative to know the locations and those with limitations
in perception and reaction, so that authorities can, in advance, evacuate these people from
dangerous zones, as they may not be able to do so on their own.

2. The Role of Parish Councils in Georeferencing

Emergency management primarily involves handling the period between the emer-
gency and the arrival of structured assistance, to safeguard the safety of people and property
in the affected area, thereby limiting the negative consequences of the event [6].

Parishes are local authorities in Portugal that, within the municipal territory, aim to
serve the interests of the population residing in each parish area [7]. There are currently
3091 parishes: 2882 parishes in mainland Portugal, 155 in the Autonomous Region of
the Azores and 54 in the Autonomous Region of Madeira. Parish councils are crucial in
the processes of governance and public management. These governance structures are
the entities closest to the population, allowing them to more easily identify the problems
faced by the most vulnerable individuals. They can also contribute to maintaining an
updated database, which can be used in emergencies to support decision-making regarding
necessary actions.

3. Approach

Considering the awareness raised above, a methodology was developed involving
parish councils, where individuals working within this structure could actively contribute
to maintaining an updated database of the most vulnerable people and those with special
needs who require special attention during natural disasters.

3.1. Steps

The identification and analysis of population vulnerabilities are fundamental in the
current scenario of climate change, both for preventing and preparing for disasters and
for facilitating relief during emergencies. To facilitate the inventory process of the most
vulnerable population and those with special needs, three essential steps were established:

- Identification of clusters at risk: In this step, local authorities identify the highest pri-
ority villages to focus on, based on the type of population, the village’s surroundings,
and its accessibility.

- Survey of the vulnerable population: Visits are carried out to the villages, with
purposes such as monitoring the local inhabitants, finding where the inhabited houses
are and surveying to identify the type of inhabitants and recording of any special need
that must be taken into account in case of an emergency.

- Processing and making data available: All collected information is entered into
Google’s My Maps, with only data relevant to emergency planning being recorded.

The simple step-by-step application scheme allows us to identify some implementation
advantages that allow for greater acceptance by those involved (Figure 1).

After identifying the villages at greatest risk, an on-the-ground survey of people with
physical and mental limitations is carried out, and these are recorded on a grid but also
marked in the Google My Maps tool. This tool provides easy and free access, requiring only
internet access and a smartphone for the operator. The application only records the location
of the person with limitations, their housing conditions, and any special needs, without
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adding any personal information or sensitive data. Once the database is established,
authorized users can add or update information at any time. All this information can be
printed off or consulted offline on a mobile phone without the need to install any software
or use complex GIS tools.

Figure 1. Inventory procedure.

3.2. Test Group

After organizing the steps, this procedure was tested in four parishes in the center of
Portugal, in the municipalities of Lousã, Miranda do Corvo and Anadia. Meetings were
held with parish council representatives to discuss the added value and challenges of the
procedure. The aim is to use this system for a year to evaluate its advantages.

Following the surveys, in which the local population was involved, council staff
updated the database whenever there were changes in occupation, e.g., death of a resi-
dent or new inhabitants. As the population felt involved and was satisfied with these
procedures, the village inhabitants themselves began alerting the council to changes in
occupation, becoming important players in the entire process. The information remains
constantly updated in platform (Figure 2), and in two cases, it has been tested through a
simulation exercise.

 

Figure 2. Graphic representation in MyMaps by Google of the village of Vale Nogueira, with all
georeferenced inhabitants.

In this exercise, it was observed that information was easily shared with operational
decision-makers, facilitating decision-making and resource planning. When a large fire
approaches, the command post provides real-time information, which can be integrated
into decision support systems, thus being used in decisions such as the need to evacuate
a village.

After a year of use, those responsible for the parish councils were interviewed and
were invited to present the advantages and limitations of the procedure. The parish councils
identified the following advantages:

• The ease of use of the application motivated them to use it in other villages.
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• Georeferencing the most vulnerable people and those with special needs becomes
important, not only for forest fire situations but also for other relief needs.

• The ease of sharing this information allowed, for example, the improvement of pa-
trolling actions by security forces.

The main constraints were identified:

• There are mobile network difficulties in some areas of the interior of Portugal—in some
situations, data insertion and updating could not be carried out in the village itself.
This same difficulty could compromise the sending of information to the command
post in a real fire situation.

• In larger parishes, to keep the database up to date, it was suggested that each village
have a liaison officer.

4. Conclusions

Portugal faces a problem with its population, especially in the interior regions. Many
villages are scattered in areas of high fire risk, and mostly inhabited by elderly people or
those with physical and cognitive limitations. Therefore, it is important that the rescue
services know exactly where these people are and the conditions in which they can be found.

One of the biggest challenges is keeping this information updated over time. By using
and valuing the proximity of parish councils, it is possible to maintain an updated database,
using simple and free tools. These tools allow information sharing and support civil protec-
tion services, which often lack the means and resources to keep this information updated.

Parish councils, as the government structure closest to the people, play a fundamental
role in maintaining a population database, using simple georeferenced systems. The use of
complex georeferencing tools has distanced local authorities from the inventory process,
and this process presents an attempt to solve this problem, creating a simple system that
only requires a smartphone and little specific training.

With the dissemination of this procedure, it is hoped to gradually achieve an inventory
of the territories most exposed to extreme dangers, so that their safety is ensured before
and during a possible damaging event.
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Abstract: Cities are increasingly vulnerable to climate change, prompting many municipal-
ities to adopt Municipal Strategic Plans for the Adaptation to Climate Change (MSPACC).
The success of these plans depends on coordinated efforts, particularly from Municipal
Civil Protection Services (MCPS), which play a key role in climate adaptation. To assess
their involvement, a survey of MCPS coordinators was conducted, yielding 279 responses
(90.6% of all Portuguese MCPS). Statistical analysis revealed that 53.4% were familiar with
adaptation strategies, with 59.1% identifying MSPACC development and implementation
as a key approach. Additionally, 63.4% acknowledged that climate risks were anticipated in
their Municipal Civil Protection Emergency Plans (MCPEP). However, findings highlighted
a critical misalignment between MSPACC and MCPEP, potentially weakening both adapta-
tion and mitigation efforts. Bridging this gap through integrated planning and collaboration
is essential to strengthening municipal resilience and safeguarding communities.

Keywords: climate changes; vulnerability; resilience; municipal climate change adaptation
plans; civil protection

1. Introduction

Rapid urbanization and climate change are intensifying the challenges faced by mod-
ern cities, particularly in relation to climate-related disasters [1]. As a result, urban areas
are becoming increasingly vulnerable, requiring urgent action and strategic planning to
mitigate risks and enhance resilience.

In response, many municipalities have adopted Municipal Climate Change Adaptation
Plans (MCCAP) or Municipal Climate Change Adaptation Strategies (MCCAS), collec-
tively herein referred as Municipal Strategic Plans for the Adaptation to Climate Change
(MSPACC). These frameworks aim to enhance resilience by guiding local governments
in mitigating risks and adapting to evolving climate threats [2]. However, municipali-
ties contribute to climate adaptation in more extensive and multifaceted ways beyond
MSPACC, including the integration of social development models and broader public
policy approaches. While this article focuses on MSPACC and their relationship with
Municipal Civil Protection Services (MCPS), further research should explore additional
municipal contributions to climate adaptation, such as infrastructure development, urban
planning, and public health initiatives.

The success of MSPACC relies on strong collaboration among various stakeholders,
including the general population, public and private sectors, and MCPS. These services
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play a crucial role in ensuring public safety and enhancing resilience against climate
threats. The “Resilient Cities in Portugal” campaign further supports these efforts by
emphasizing risk prevention, proactive threat anticipation, effective disaster response, and
rapid recovery [3,4]. Cities that embrace smart and adaptive strategies tend to be more
resilient, capable of responding swiftly to crises while promoting the well-being of their
inhabitants [5,6].

For MSPACC to be effective, well-structured policies must be complemented by active
engagement from all sectors, ensuring that adaptation measures are practical, sustainable,
and widely understood.

This study aimed to assess whether the adaptation plans and strategies implemented
by municipalities serve as effective tools for preventing accidental events and disasters
linked to climate change (CC). By evaluating their role in risk mitigation and emergency
preparedness, this research contributes to understanding how municipalities can better
integrate climate adaptation into local governance, ultimately strengthening community
resilience and disaster prevention efforts.

2. Methodology

A survey was conducted using Google Forms®, consisting of 16 questions—13 closed-
ended and 3 open-ended—divided into two main sections: (i) Sociodemographic data and
(ii) information on climate change at the municipal level.

The survey was distributed between 24 October 2022, and 9 June 2023, via email and
social media, to coordinators of the Portuguese MCPS. In some cases, follow-up phone
calls were made to encourage participation.

A total of 279 responses were collected, representing 90.6% of all MCPS in Portugal.
The data were analyzed using Microsoft Excel® version 28 for Windows and the Statisti-
cal Package for the Social Sciences® (SPSS) version 25 for Windows. Statistical analysis
included descriptive statistics (absolute and relative frequencies) and inferential statistics,
specifically the Chi-square test of independence.

Additionally, a geographical and territorial breakdown of the surveyed municipalities
was conducted to identify regional trends in adaptation strategies.

3. Results and Discussion

The analysis of the collected data highlights key insights into the awareness and
implementation of CC adaptation strategies among MCPS coordinators. When asked
about the existence of any adaptation strategy in their municipality, 53.4% of coordinators
reported being aware of such measures. Among those who acknowledged the presence of
an adaptation strategy, 59.1% specifically referenced the development and implementation
of an MSPACC, while 13.4% mentioned sustainability initiatives, and 6.0% cited awareness-
raising actions (Figure 1).

A critical issue in the interpretation of these responses is the lack of a clear definition
of climate adaptation actions and strategies. Some respondents identified awareness
campaigns as adaptation strategies, despite these being supplementary actions rather
than comprehensive policy instruments. This confusion underscores the need for clearer
guidelines on what constitutes climate adaptation.

Regarding climate risks, coordinators were asked whether their Municipal Civil Pro-
tection Emergency Plans (MCPEP) accounted for the increasing threats posed by CC. The
results showed that 63.4% confirmed their plans included such considerations, while 35.2%
stated they did not, and 1.4% were unaware. Additionally, when asked whether their
MCPEP incorporated strategic actions to address climate-related threats, responses were
nearly identical. However, it remains uncertain whether these responses reflect formal
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policy adoption, actual implementation, or subjective perceptions lacking scientific valida-
tion. This limitation underscores the need for further empirical research to evaluate the
true integration of climate risks into MCPEPs. Despite these uncertainties, municipalities
can enhance the alignment between adaptation plans (MSPACC) and emergency protocols
(MCPEP), ensuring local governments are better equipped to mitigate risks and protect
their communities from the escalating impacts of climate change.

Figure 1. Survey responses on adaptation strategies developed by the municipality.

When asked about the necessity of developing strategic actions to address CC, an
overwhelming 97.8% of municipal coordinators responded affirmatively, with only 2.2% in
opposition. This strong consensus highlights the growing recognition of CC as a critical
challenge but also underscores the need for deeper knowledge and a more structured
approach to implementation. However, opinions were divided regarding the effectiveness
of existing strategic actions in reducing disaster risks—50.2% of municipalities reported
positive outcomes, while 49.8% remained skeptical. These findings may obscure broader
trends, as the survey reflects the perceptions of municipal civil protection coordinators,
whose responsibilities are primarily tactical and operational rather than strategic. Con-
sequently, their insights may not fully represent the municipality’s overarching climate
adaptation strategy, which is shaped by political leadership. Future research should in-
corporate perspectives from municipal policymakers to provide a more comprehensive
evaluation of climate adaptation efforts.

Regional analysis (Figure 2) further reveals significant variations in climate adaptation
strategies. Among the surveyed MCPS, 70% of coastal areas had an MSPACC in place,
compared to just 45% in inland regions. Likewise, urban municipalities were more likely
to integrate climate risks into MCPEP (68%) than rural ones (52%). These disparities
highlight the influence of geography on adaptation approaches, with coastal and urban
areas demonstrating a stronger commitment to proactive planning.

Overall, the findings suggest that climate adaptation strategies remain in their early
stages and require further refinement, evaluation, and consolidation to enhance their long-
term effectiveness. Strengthening collaboration between operational and strategic decision-
makers will be essential in advancing more cohesive and impactful adaptation policies.
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Figure 2. Geographical distribution of municipalities with and without MSPACC.

4. Conclusions

While interpreting the survey results as representative of municipalities’ official posi-
tions carries the risk of bias, it is evident that addressing the growing impacts of CC requires
concerted efforts at both municipal and community levels to ensure the well-being of local
populations. The principle of “Think globally, act locally” serves as a powerful framework
to empower communities by fostering awareness, resilience, and proactive adaptation
strategies. Strengthening collaboration between municipalities and educational institutions
can enhance learning, innovation, and knowledge-sharing, contributing to safer and more
dignified living conditions. Integrating safety culture training within MSPACC can further
build resilience by aligning preventive actions with the potential of educational cities.

However, research indicates that there is still a significant gap in establishing a strong
safety culture in climate adaptation. Adaptation plans need to be more practical, flexible,
and dynamic to ensure their effective implementation and responsiveness to evolving
challenges. Self-protection measures, identified as a central theme, play a crucial role
in embedding safety culture within climate narratives, empowering communities, and
supporting civil protection efforts.

Building a resilient society requires active and sustained engagement from all sectors,
promoting a widely integrated safety culture that strengthens collective adaptation and
response capacities. While MCPS coordinators in Portugal recognize extreme weather
events as key threats and view the MCPEP as an essential operational tool, its alignment
with the MSPACC remains limited. Addressing these gaps through improved knowledge,
coordination, and practical implementation of climate adaptation strategies is vital to
enhancing municipal resilience and preparedness.
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Abstract: The growing demand for sustainable tourism is evident in regions like Águeda,
Center of Portugal, where the Historic Vouga Train attracts a significant number of visitors.
This study analyzes the intersection of this historic train’s use and sustainability principles,
focusing on tourist demand. The methodology includes analyzing news from 2020 to
2023 and CP’s passenger data. The findings show the train boosts tourism in Águeda,
attracting visitors keen on historical and cultural preservation. Sustainable initiatives
such as promoting public transport and minimizing environmental impact are highlighted.
This study underscores the importance of integrating railway heritage preservation with
sustainability goals to foster local economic development.

Keywords: Historic Vouga Train; railway tourism; sustainable tourism

1. Introduction

In the 19th century, the railway reduced travel time, enabling people to use trains
for leisure. However, in the 1980s and 1990s, the railway system in Portugal underwent
changes, with lines being closed or reduced. The Vouga line and the Aveiro branch were
no exception, and in 1972, the section between Viseu and Sernada do Vouga was closed
on the grounds that the steam locomotives caused forest fires [1,2]. Nevertheless, the
population held a special affection for the Vouga Valley line, affectionately naming the
train “Vouguinha” [3], a name still used by the populace today. Despite this, Comboios de
Portugal (CP) decided not to use this name commercially and has demonstrated, as seen on
the company’s website, an effort to completely sever ties with this popular name, opting
instead to use the commercial name Vouga Historic Train (Comboio Histórico do Vouga).

Águeda, a municipality in Center of Portugal, stands out for the historical and cultural
value of its railway heritage through the workshops in Sernada do Vouga, the existence of a
railway museum nucleus in Macinhata do Vouga, initiatives at Águeda station, and an old
locomotive placed in the city. Moreover, Águeda has the potential to attract visitors through
the Vouga Historic Train, a railway service offering a nostalgic journey aboard a centenarian
locomotive. This is the only narrow-gauge line still in operation in Portugal [4], promoting
the preservation of national, cultural, and historical railway heritage by repurposing it for
tourism [5]. This tourism experience aligns with a growing interest in more sustainable
tourism practices, reflecting a significant shift in traveler behavior towards combining
leisure activities with environmental responsibility [6–8]. The railway, as a tourism resource,
has been increasingly discussed, particularly for generating economic dynamism and
differentiating localities through railway tourism [9,10]. In this context, the authors deemed
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it important to analyze how the use of the Vouga Historic Train relates to the principles of
sustainability in the tourism demand of the Águeda region.

2. Materials and Methods

To achieve this objective, the methodology used was based on the analysis of news
published by the media between 2020 and 2023, which covered the editions of the Vouga
Historical Train. This analysis included journalistic coverage of the tourist impact and the
frequency of news, in addition to data provided by CP regarding the number of passengers
and the editions made to evaluate the impact of the train on tourist demand and on the
sustainable development of the municipality of Águeda.

3. Results

Between 2020 and 2023, numerous articles were published about the Vouga line.
However, many focused on its modernization and the National Railway Plan, which were
excluded from our analysis. The investments in upgrading the line highlight its importance.
In 2020, the International Union of Railways named the Vouga Historic Train one of the
“Dream Trains”, as noted by Jornal da Bairrada. Público (January 2020) reported on the
return of the historic steam train for the final Christmas season journey, while Notícias
de Aveiro (February 2020) highlighted its return during Carnival and Easter. In 2021, the
number of articles on the Vouga Historic Train’s return increased, featuring in various
media such as Time Out Lisboa, Volta ao Mundo, Público, Diário de Coimbra, SIC Notícias,
Braga TV, A Notícia, NIT, Águeda TV, Diário de Aveiro, Notícias de Aveiro, Evasões,
MAGG, and Aveiro Mag, among others. The language used in these articles reflected a
long-awaited return, evoking a sense of travelling back in time, with some describing it as
a “unique” experience. However, due to COVID-19, the Christmas edition was cancelled,
as reported by Público, which also announced its return for the special Carnival edition.
In 2022, more media outlets focused on tourism promotion, such as Turisver, Lisbonne
Affinités, Traventia, EchoBoomer, and Sapo Viagens, writing about the return of the Vouga
Historic Train and its special editions, indicating increased interest in tourism promotion.
In 2023, this interest from tourism-related media solidified with continued coverage by
general and local media. Notably, new sources such as Aldeias de Portugal and Centro
Portugal Film Commission began highlighting this special service, suggesting growing
community impact.

According to CP, in 2019, there were 15 trips with a 76% occupancy rate. In 2020, only
the Carnival edition was held. In 2021, the Christmas edition ran for two days, while in
2022, the Carnival edition ran for two days and the Christmas edition for three days. Some
trips were cancelled due to weather conditions, strikes, and steam locomotive breakdowns,
transporting approximately 3050 passengers according to CP (Table 1).

Table 1. Editions and number of passengers of the Vouga Historic Train.

Year/Edition Approximate Number of Passengers

2020—Carnival (February) 150
2021—May 150 + 150 + 150 + 150

2021—Christmas (December) 150 + 150
2022—Christmas (December) 150 + 150 + 150

2022—Carnival (February) 150
2023—Christmas (November, December

and January) 200 × 7

Approximate total number of passengers
over the 3 years 3050 1

1 Approximate value. Source: [11].
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On the other hand, it should be noted that the price in 2020 was 30 euros per adult
and 16.50 for children aged 4 to 12; in 2023, the prices were 37 euros for adults and 22 for
children, which could evidence a greater willingness to pay due to the increased demand.
However, there tends to be a perception that passengers are willing to pay more when
the trip is carried out with a steam locomotive than when the service is carried out by a
diesel locomotive.

Considering the three pillars of sustainability: environmental, economic, and social,
the results obtained from the news review and data provided by CP on the editions, approx-
imate number of passengers, and ticket prices reveal that environmental issues are rarely
mentioned despite the use of coal and diesel, likely due to the historical aspect. Regarding
economic sustainability, two relevant aspects are the price increase and existing demand.
Socially, the media frequently uses the name “Vouginha”, reflecting the local population’s
preference. Some news articles highlight the community and a local association’s advocacy
for the service’s continuity. Editions often coincide with other events in Águeda, with
visitors to the museum being welcomed by musical groups and local products available for
sale. It is noteworthy that from 2020 to 2023, media attention to this service has increased,
indicating greater involvement.

It is also noted that the Municipality of Águeda has been committed to maintaining
these special editions of the tourist train “Comboio Histórico do Vouga”, as highlighted
in several media outlets, through the partnership with CP, whether through the visit to
the Macinhata do Vouga Museum Center, the tasting of regional sweets, and the stop at
Águeda station to visit the city.

4. Discussion

Through the analysis of news articles and data provided by CP, the authors aimed to
address the study’s objective. The use of the Vouga Historic Train aligns with the principles
of sustainability in the tourism demand of the Águeda region, primarily through social
sustainability. This allows the community to preserve their railway heritage, supporting
findings by Hoekstra [11,12] in the Netherlands and Niedzielski and Malecki [13,14], who
suggest that railway tourism does not necessarily require environmental and economic
sustainability but rather social sustainability to promote greater social cohesion. Addi-
tionally, the use of railway heritage for tourism services, such as the Vouga Historic Train,
fosters community involvement through activities like singing, selling local products, and
volunteering, helping to promote local culture. This perspective aligns with studies indi-
cating that such tourism can enhance local economic development [15,16]. The demand
for this service and the evolution of ticket prices highlights that investment in railway
tourism stimulates the tourism market, reflected in the increased media attention from
tourism-related outlets. This growing interest may sensitize public authorities to invest in
railway heritage and plan tourism activities, as advocated by White [17].

5. Conclusions

The use of railway heritage in the Vouga Historic Train tourism service contributes to
the sustainability of Águeda’s tourism offerings by fostering local community involvement.
Regular editions could help regenerate local communities and generate positive economic
impacts by boosting local product sales and new business development. Tourists seek
unique, past-related experiences, underscoring the importance of media and entities in
promoting this service.

This study focused on a non-exhaustive news analysis to highlight key developments
and media coverage. The main limitation was the inability to detail all articles. Future
research could explore promotion strategies for consistent demand and tourism develop-
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ment. On the other hand, through the analysis carried out, it was not possible to define a
consumer profile, since they do not focus on this type of content, so we consider that this
could be a line of future research.
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