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01 | M4 Make your project sustainable

	Recursos adicionales para el Módulo 4


C01 FUENTES DE ENERGÍA. MINIMIZANDO LA HUELLA DE CARBONO. Capacidad para analizar cualitativamente la huella de carbono asociada a diferentes fuentes de energía. Principios energéticos, variables de comparación
1. Report chapter: IPCC Sixth Assessment Report, Chapter 6: Energy Systems.  Provides the scientific basis for analyzing and comparing the carbon footprints of different energy sources.
2. Practical guide: Carbon Trust Guide to carbon footprinting for business.  Introductory guide designed to help businesses understand organisational and product carbon footprinting.
3. Data dashboard on low-carbon energy transition: IRENA Energy Transition Tracker. An open database and platform providing vital energy data for different zones around the world.
4. Report: IEA Net Zero by 2050: A Roadmap for the Global Energy Sector.  IEA Report presenting a detailed global roadmap for achieving a net zero energy system by 2050.  
	14S: RESOLUCIÓN DE PROBLEMAS. Habilidad para resolver problemas complejos.
1. Journal article: Project-Based Problem Learning: Improving Problem-Solving Skills in Higher Education Engineering Students Paper discusses the essential problem-solving skills in engineering education, encompassing analytical thinking, creativity, and decision-making.
2. Journal article: Developing Complex Problem-Solving Skills: An Engineering Perspective Presents a blended-learning course design that includes didactic methods for teaching complex problem-solving, integrated with software integration topics.
3. Journal article: Problem-Based Learning and Engineering Education for Sustainability: Where we are and where could we go? Discusses how problem-based learning (PBL) can be effectively used to teach sustainability in engineering education, highlighting current practices and future directions.
	15S: CRITICO. Habilidades de pensamiento crítico	
1. Review article: Critical thinking to embed sustainability in engineering courses activities: A systematic Literature Review Explores the current trend in engineering studies to include sustainability through critical thinking.
2. Tool: Kialo A free platform that facilitates structured debates, allowing students to engage in reasoned discussions on complex topics.
3. Toolkit: Sustainability Toolkit: Teaching tools Toolkit from the Engineering Professors Council that includes learning activities that incorporate critical thinking skills. 
4. Policy paper: OECD Report on Decarbonising Maritime Transport.  Report examines what would be needed to achieve zero CO2 emissions from international maritime transport by 2035.  


C02. EFECTOS AMBIENTALES DEL TRANSPORTE. Capacidad para aplicar los conocimientos, la experiencia y la innovación de la ingeniería al transporte, la logística, el transporte de mercancías, el transporte de pasajeros y el turismo.
	Policy paper: OECD Report on Decarbonising Maritime Transport.  Report examines what would be needed to achieve zero CO2 emissions from international maritime transport by 2035.  
1. EEA Resources: Transport and mobility. Various resources from the EEA on European initiatives to decarbonise the transport sector.  
	14S: RESOLUCIÓN DE PROBLEMAS. Habilidad para resolver problemas complejos.
1. Journal article: Project-Based Problem Learning: Improving Problem-Solving Skills in Higher Education Engineering Students Paper discusses the essential problem-solving skills in engineering education, encompassing analytical thinking, creativity, and decision-making.
2. Journal article: Developing Complex Problem-Solving Skills: An Engineering Perspective Presents a blended-learning course design that includes didactic methods for teaching complex problem-solving, integrated with software integration topics.
3. Journal article: Problem-Based Learning and Engineering Education for Sustainability: Where we are and where could we go? Discusses how problem-based learning (PBL) can be effectively used to teach sustainability in engineering education, highlighting current practices and future directions.
	15S: CRITICAL. Critical thinking skills  
1. Review article: Critical thinking to embed sustainability in engineering courses activities: A systematic Literature Review Explores the current trend in engineering studies to include sustainability through critical thinking.
2. Tool: Kialo A free platform that facilitates structured debates, allowing students to engage in reasoned discussions on complex topics.
Toolkit: Sustainability Toolkit: Teaching tools Toolkit from the Engineering Professors Council that includes learning activities that incorporate critical thinking skills. 

C03: INFRAESTRUCTURAS Y CIUDADES SOSTENIBLES Y RESILIENTES. Capacidad para desarrollar modelos de infraestructura y ciudad sostenibles y resilientes, identificando y comprendiendo los riesgos que plantea el cambio climático, implementando estrategias de movilidad sostenible, generación distribuida de energía renovable, cadenas de suministro circulares y soluciones basadas en la naturaleza y escenarios prospectivos.

1. UN Report: World Cities Report 2024: Cities and Climate Action. Report provides an analysis of the current and expected climate impacts on different regions and cities.
2. Case studies: C40 Knowledge Hub. Various practical resources to help cities act on climate change.  
3. Guidance on the implementation of local and regional circular economy initiatives: Circular Cities and regions initiative. 
4. Guidance and practical tools: ICLEI Resilience and Climate Adaptation resources.
5. OERs: SDG Academy. Free educational resources, including a course on sustainable cities
	03S: MATERIALES. Habilidad para escoger materiales sostenibles.
1. Report/case studies: Sustainable Materials Selection in Manufactured Products A Framework for Design-Integrated Life Cycle Thinking with Case Studies Provides case studies on sustainable material selection, offering a framework for design-integrated life cycle thinking in manufacturing.
2. Journal article: Sustainable manufacturing: Effect of material selection and design on the environmental impact in the manufacturing process Explores how material selection and product design influence the environmental impact of manufacturing processes. 
3. Book: Sustainable Materials and Manufacturing Technologies Discusses challenges in processing advanced materials and strategies to achieve sustainability in manufacturing technologies.
4. Journal article: Selection of sustainable material for the manufacturing of complex automotive products using a new hybrid Goal Programming Model for Best Worst Method–Proximity Indexed Value method Examines methodologies for selecting suitable sustainable materials to meet specific product requirements in manufacturing. 
5. Book chapter with case studies: Materials Development for Sustainable Manufacturing Analyzes case studies demonstrating the benefits of understanding material properties for process optimization in sustainable manufacturing.
	04S: DISEÑO.Habilidad para diseñar con enfoque sostenible.
1. Journal Article: Strategies for developing sustainable design practice for students and SME professionals. Examples of teaching and learning methods to support sustainable design practices.
2. Conference paper: Learning resources For Sustainable Design in Engineering Education. Paper introduces an Open Educational Resources database (http://circulardesigneurope.eu/oer/) comprised of various Circular design resources.
3. Case studies: Energy efficient and sustainable design solutions for the built environment.
	07S: POLUCIÓN. Habilidad para estrategias de prevención de la polución.
1. EU Strategy: Zero Pollution Action Plan. EUs strategy to reduce pollution across air, water, and soil, aiming for a cleaner, healthier environment by 2050.
2. Journal article: Research on strategies of air pollution prevention and control in civil Engineering projects. Paper presents pollution prevention and control strategies for civil engineering projects.  
3. Blog post: How air quality engineers help with air pollution control. 
	08S: RESIDUOS. Habilidad para implementar la gestión sosteniblede residuos.
1. Case studies / resources: Zero Waste Europe Library. Guidance and case studies to support a zero waste society and future.
2. Journal article: Educating Engineers for the Circular Economy. Provides examples of how the Circular Economy is taught in selected engineering courses in the UK.  
3. Journal article: Waste Management and Sustainability during the Design Phase of a Construction Project: A Qualitative Review. Paper highlights the importance of integrating waste management strategies at the design phase of construction projects.
	11S: CONSTRUCCIÓN. Habilidad para promover la construcción sostenible.
1. Case studies: The Alliance for Sustainable Building Products (ASBP) - Case Studies of Sustainable Buildings and Materials. A collection of case studies from the UK Alliance for Sustainable Building Products, featuring examples building materials and practices with high sustainability credentials. 
2. Teaching tools: Engineering Professors Council Sustainability Toolkit. Includes Activities, Case studies, Project materials, and Assessment and Accreditation materials.
3. EU Policy Brief: EU Construction & Demolition Waste Protocol. EU guidelines on Construction and Demolition Waste Management.
	12S: ANÁLISIS DE RIESGOS. Habilidad para otorgar importacia al análisis de riesgos para la sostenibilidad (06K)
1. Conference paper: Sustainability Risk Management: The Case for Using Interactive Methodologies for Teaching, Training and Practice in Environmental Engineering and Other Fields. Paper highlights the need for sustainability risk management (SRM) as a critical skill for engineers and promotes interactive techniques to build risk assessment capabilities.  
2. Journal article: Sustainability risk assessment in mega construction projects. Paper presents a novel risk assessment method for mega construction projects.  
3. Masters thesis: Risk Management in Sustainable Projects in the Construction Industry.  Case studies of Swedish companies experience of assessing and managing risks faced in green building construction.  
	14S: RESOLUCIÓN DE PROBLEMAS. Habilidad para resolver problemas complejos.
1. Journal article: Project-Based Problem Learning: Improving Problem-Solving Skills in Higher Education Engineering Students Paper discusses the essential problem-solving skills in engineering education, encompassing analytical thinking, creativity, and decision-making.
2. Journal article: Developing Complex Problem-Solving Skills: An Engineering Perspective Presents a blended-learning course design that includes didactic methods for teaching complex problem-solving, integrated with  
	15S: CRITICO. Pensamiento crítico
1. Review article: Critical thinking to embed sustainability in engineering courses activities: A systematic Literature Review Explores the current trend in engineering studies to include sustainability through critical thinking.
2. Tool: Kialo A free platform that facilitates structured debates, allowing students to engage in reasoned discussions on complex topics.
3. Toolkit: Sustainability Toolkit: Teaching tools Toolkit from the Engineering Professors Council that includes learning activities that incorporate critical thinking skills.  
	0K1: ANTECEDENTES. Evolución de la sostenibilidad y los ODSs
1. UN Report: Our Common Future (the Brundtland Report). UN Report that laid the foundation for the SDGs.  
2. UN Agenda: Transforming our World: the 2030 Agenda for Sustainable Development. The UN’s blueprint, adopted in 2015, that set out the 17 Sustainable Development Goals (SDGs).  
3. Journal article: Evolution of the concept of sustainability. From Brundtland Report to sustainable development goals.  Paper explores the emergence and evolution of the concept of sustainable development.   
	05K: AMENAZAS. Principales amenazas ambientales y cómo se miden
1. Journal article: A safe operating space for humanity.  Presents the planetary boundary framework, which identifies nine critical Earth system processes that must stay within safe limits to prevent catastrophic environmental change.  Framework links principal environmental threats like climate change and biodiversity loss to scientifically measurable thresholds. 
2. Journal article: The 2023 state of the climate report: Entering uncharted territory. Presents trends in planetary vital signs.  
3. OER: Using Student Perceptions and Cooperative Learning to Unpack Primary Literature on Global Change. Presents a three-part assignment which aims to teach students about earth systems processes in an ecological context and to have students effectively communicate their perceptions of environmental change to their peers. 
4.  Blog article: Environmental risks: what they are, types and management. Article describes different types of 	environmental risks and strategies for prevention and mitigation.  
	06K: RIESGOS. Análsis de riesgos para la sostenibilidad (12S)
1. Conference paper: Sustainability Risk Management: The Case for Using Interactive Methodologies for Teaching, Training and Practice in Environmental Engineering and Other Fields. Paper highlights the need for sustainability risk management (SRM) as a critical skill for engineers and promotes interactive techniques to build risk assessment capabilities.  
2. Journal article: Sustainability risk assessment in mega construction projects. Paper presents a novel risk assessment method for mega construction projects.  
3. Masters thesis: Risk Management in Sustainable Projects in the Construction Industry.  Case studies of Swedish companies experience of assessing and managing risks faced in green building construction.  
	07K: SOCIETY. Sustainability and social systems
1. Journal article: A strategic approach to social sustainability – Part 1: exploring the social system.  Presents a systems-based approach to social sustainability.  
2. Report by the EC (chapter 6): Sustainability and governance: the role of social dialogue.  Explores the role of social dialogue in achieving the SDGs.  
3. Case study: Systems Thinking case study — Social impact of the ‘green’ transition. Article describes the author's experience of a free online course Designing for Environmental Sustainability and Social Impact, and presents a case study on the Sami community of Sweden and their experience struggling to preserve their cultural heritage and traditional way of life from the expansion of mining industries.  
	08K: MEDIOAMBIENTAL. Sostenibilidad y medioambiente (02S)
1. Review paper: From environmental education to education for sustainable development in higher education: a systematic review.  Paper includes case studies in engineering where education for sustainable development has been incorporated.  
2. Teaching tools: Engineering Professors Council Sustainability Toolkit. Includes Activities, Case studies, Project materials, and Assessment and Accreditation materials.
3. Book chapter: Sustainability in Engineering Education. Experiences of Educational Innovation. Presents and analyses successful learning experiences, problems and difficulties, and testimonials from students and professors from Universidad Politécnica de Madrid, complemented by other published cases.  
	15K: MATERIAL. Clasificación de los materiales desde una perspectiva sostenible (reciclables, renovables o biobasados)
1. Case studies: The Alliance for Sustainable Building Products (ASBP) - Case Studies of Sustainable Buildings and Materials. A collection of case studies from the UK Alliance for Sustainable Building Products, featuring examples building materials and practices with high sustainability credentials. 
2. Journal article: Circular bio-based building materials: A literature review of case studies and sustainability assessment methods. Paper presents a systematic review of literature describing circular bio-based building materials.  
3. Various resources (articles, videos etc.): International Council for Circular Economy Resources. Various resources that can be integrated into OER modules.  
	17K: CIRCULARIDAD. Cadena de suministro circular & gestion sostenible de recursos (06S)
1. Journal article: Towards the implementation of Circular Economy in Engineering Education: A systematic review Reviews and summarizes the research work and some implementation initiatives on Circular Economy in learning activities for engineering students.
2. Journal article: Integrating circular economy into STEM education: A promising pathway toward circular citizenship development 
3. EU Strategy: Circular Economy Action Plan An essential reference policy document providing a roadmap for circularity in product lifecycles and resource flows.
Source: Various resources, including real world case studies and teaching resources: (1) Ellen MacArthur Foundation  (2) Higher Education Resources
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