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Al: Interdisciplinary Concepts of Environmental, Economic and Social
Sustainability: Theory and Practice of Interdisciplinarity

Number of ECTS credits

Typology

Temporary organization

Learning outcomes of the
SUBJECT

Prerequisites

3
OB
1.1

Knowledge:

KAO1: Describe the complexity of the interdisciplinary perspective in sustainability, by analysing
its need and the existing barriers to its practice, differentiating between interdisciplinary and
transdisciplinary approaches. (KT01)

KAO02: Define the different approaches to co-production in environmental studies by integrating
the values, assumptions, methodologies and practices of the academic and non-academic groups
involved. (KT01)

Skills:

SA01: Apply principles of systems thinking to analyse the interaction between environmental,
social and economic subsystemes, critically assessing the different existing assumptions. (ST01)
SA02: Independently select relevant scientific and technical information for the contextualization
and substantiation of interdisciplinary projects. (ST03)

SA03: Apply co-production tools in interdisciplinary or transdisciplinary contexts, determining
possible strategies based on the collective definition of the challenges to be addressed. (ST06}
Competencies:

CA01: Analyse complex socio-environmental problems to support critical judgments on
sustainability, understanding and contextualising the plurality of existing perspectives. (CT01)
CAO02: Critically evaluate the conclusions of interdisciplinary analyses in environmental studies.
(CT06)

CA03: Demonstrate ethical responsibility and respect for diversity in interdisciplinary contexts by
applying the concepts and theories of co-production in environmental, economic and social
sustainability. (CT0O8)

No prior knowledge is required

Objectives

General Objective

To analyse and apply interdisciplinary and transdisciplinary approaches in environmental sciences in order to

critically address complex problems related to sustainability and global change.

Specific Objectives

To analyse the historical, philosophical and epistemological foundations of interdisciplinarity and

transdisciplinarity, and to assess their relevance within the framework of sustainability science.

To identify and critically evaluate the values, implicit assumptions and epistemological pluralism present in

environmental research, as well as the challenges associated with framing complex or wicked environmental

problems.
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To understand and apply the principles of transformative learning, integral systems thinking and the spheres
of transformation in order to interpret processes of individual, collective and institutional change oriented
towards sustainability.

To analyse and compare different approaches to knowledge co-production in global change research through
the study of transdisciplinary research case studies, and to assess their methodological, social and political
implications.

Contents

e Introduction to the history and theory of interdisciplinarity/transdisciplinarity in research on
environmental, economic, and social sustainability.
— Historical evolution of interdisciplinary and transdisciplinary approaches in the scientific
field.
— Main theoretical frameworks and key concepts applied to sustainability.
— Relevance of these approaches for addressing complex socio-environmental problems.
e The different approaches to co-production in research in the field of environmental, economic, and
social sustainability.
— Definition and typologies of knowledge co-production.
— Role of scientific, institutional, and social actors in collaborative research processes.
— Advantages and challenges of co-production in sustainability projects.
e ¢ Review and preparation of practical co-production experiences.
— — Analysis of real cases of co-production in different territorial contexts.
— —ldentification of good practices and success factors.
— —Design of practical experiences adapted to specific research projects.

Activities and Methodology

TIPO TiTULO HORAS RAs
Guided Oral presentations by the lecturer 5 KAO01, KAO2
. SA01, SA03,
Guided In-class debates 3
CAO01
Guided Reading presentation 3 SA01, SA02
Guided Activity — Protected natural areas 5 KAO01, SAO1
q . . KAO1, KAO2,
Guided Response to the reading question 2
CA01, CA02
. - SA01, SA02,
Supervised Essay writing 9
SA03, CA03
Supervised Tutorials 1 CA02
Autonomous Readings and information search 30 SA02



https://www.uab.cat/en/sciences/doc/guies-docents-2026-27.pdf

General description of contents. Updated as of 21 May 2026.

UAB Universitat Autonoma Updates in https://www.uab.cat/en/sciences/doc/guies-docents-2026-27.pdf
de Barcelona The final contents will appear in the final study guide.
.. KAO1, SA02,
Autonomous Individual study 17
CAO01
Guided Oral presentations by the lecturer 5 KAO1, KAQ2

Students will be required to read, summarize, and prepare a brief presentation of an assigned reading for
each session of this part. Each session will begin with a short introduction to the specific topic given by the
instructor. A jigsaw methodology will then be used to present and discuss the assigned readings, followed by
a group discussion of the main points addressed in the readings. Finally, students will individually complete
a questionnaire based on the topics covered.

Assessment

Continuous Assessment Activities

TiTULO PESO (%) HORAS RAs
. . KAO1, KAO2,
Response to the reading question 40% 0.5
CA01, CA02
SA01, SA02,
Essay 50% 0
SA03, CA03
SA01, SA02,
Class participation 10% 0 SAO03, CAO01,
CA02, CAO3

Continuous Assessment

Course assessment will be based on responses to reading questions completed in class (40% of the final
grade), a group essay completed at home (50%), and participation in the classroom (10%).

If a student does not obtain a minimum final grade of 5, they may retake the essay by submitting a new
individual essay to be completed on the date agreed upon on the first day of class. Reading questions and
the participation grade are not recoverable.

Single Assessment

This module does not offer the Single Assessment option, in accordance with the coordination of the degree
program and the Dean’s Office of the Faculty of Sciences.

This module allows the use of Artificial Intelligence (Al) technologies exclusively for bibliographic research or
information searching and text editing tasks. Students must: (i) identify the parts that have been generated
using Al; (ii) specify the tools used; and (iii) include a critical reflection on how these tools have influenced
both the process and the final outcome of the activity. Lack of transparency in the use of Al in this assessable
activity will be considered a breach of academic honesty and will result in the activity being graded with a 0
and deemed non-recoverable, or in more severe sanctions in serious cases.

Plagiarism
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Copying or plagiarism in any type of assessment activity constitutes a serious offense and will be sanctioned
with a grade of 0, with no possibility of retaking, whether it is an individual or group assignment (in the latter
case, all group members will receive a 0). If, during an individual in-class assignment, the instructor detects
that a student is attempting to copy or use any type of document or device not authorized by the faculty, the
student will receive a grade of 0, with no option for recovery. An assignment, activity, or exam will be
considered “copied” when it reproduces all or a significant part of another student’s work. A work or activity
will be considered “plagiarized” when a portion of another author’s text is presented as one’s own without
citing the sources, regardless of whether the original sources are in print or digital format.

Not Assessable

If a student has not submitted more than 30% of the assessment activities, they will be considered “not
assessable.”
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Software

There is no specific software for this module.
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A2: Interdisciplinary Concepts of Environmental, Economic and Social
Sustainability: Interdisciplinary Project

Number of ECTS credits 9
Typology 0B
Temporary organization 1.Annual

Learning outcomes of the = Knowledge:

SUBJECT KAO3: Relate the application of the principles of industrial ecology with waste management in the
design of interdisciplinary sustainability projects. (KT02, KT03)
KA04: Explain the dimensions of global change and its impacts on the approach to problems and
solutions in sustainability projects in various ecosystems and natural spaces. (KT04, KT05)
KAO5: Describe how the frameworks of ecological economics and political ecology determine the
analysis and proposal of interventions in interdisciplinary projects. (KT06, KT07)
Skills:
SA04: Develop diagnostic and planning methodologies for the conceptualisation and design of
interdisciplinary projects in the field of environmental, economic and social sustainability. (ST01)
SA05: Apply tools and methodologies, such as spatial and statistical analysis, in the execution of
an interdisciplinary project based on a real territorial challenge of sustainability. (ST02)
SA06: Select the relevant actors for the execution of interdisciplinary projects in sustainability.
(STO7)
Competencies:
CA04: Work collaboratively in multidisciplinary and international teams to address complex
sustainability challenges, integrating the ethical, social and gender perspective. (CT04)
CA05: Communicate the results of sustainability projects, adapting the message to different
audiences. (CT05)

Prerequisites

There are no prerequisites.

Objectives

The main objective of the course is to provide students with an integrative and critical view of the theoretical
and methodological foundations of ecological economics, industrial ecology and global change, enabling
them to analyse and intervene in complex sustainability issues from an interdisciplinary perspective. First,
the course aims for students to understand the fundamental principles of ecological economics, including
social metabolism, ecological distribution conflicts, and proposals for degrowth and environmental justice,
in order to diagnose sustainability problems through a critical and contextualised approach. Second, the
course seeks to introduce the key concepts of industrial ecology, such as the circular economy, life cycle
assessment, ecodesign and material flow management, making it possible to evaluate anthropogenic
systems and propose strategies to minimise their negative impact on the planet. Third, it aims for students
to analyse the dimensions of global change, with special attention to the dynamic interactions between
climatic, biological and anthropogenic components across multiple temporal and spatial scales, assessing
terrestrial systems through the study of vegetation, land use and socioecological transformations. Finally, the
course aims to develop methodological skills for the design and implementation of applied projects in
interdisciplinary teams, integrating territorial analysis tools and intervention proposals based on real-world
environmental, economic and social sustainability challenges.
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Methodological:

Design and implementation of an applied project in interdisciplinary teams. Application of analysis
methodologies and intervention proposals in the territory. Development of use cases based on real territorial
challenges and an interdisciplinary approach, integrating the key concepts of the three specialisations of the
master’s programme.

Advanced:

Main concepts related to industrial ecology for evaluating anthropogenic systems and minimising their
negative effect on the planet. An interdisciplinary approach to the subsystems that make up terrestrial
systems, with special attention to the detailed analysis of the dynamic interactions between their climatic,
biological and anthropogenic components across multiple temporal and spatial scales. The importance of
assessing terrestrial systems through the study of vegetation and changes in land use is highlighted, offering
a comprehensive understanding of the dynamics that drive global processes. Environmental policy
instruments. Main concepts developed by ecological economics theory and political ecology to diagnose
sustainability problems from an interdisciplinary and critical point of view.

During the course, a 3-day field trip will be organised to work on the concepts explained in class and to
develop the case studies for which a written assignment and a presentation must be completed at the end
of the course. This part of the programme will take place outside the UAB and far from its campus (250 km)
and will be compulsory. The experience will offer the opportunity to gain an integrated view of the
socioecological aspects operating in high mountain areas and to attend explanations about projects currently
being carried out in the area, while participating students get to know one another better and begin to
collaborate and work together. The activities will take place in one of the natural spaces that the Fundacid
Catalunya-La Pedrera (FC-LP) dedicates to teaching and research, MdnNatura Pirineus in Planes de Son
(https://fundaciocatalunya-lapedrera.com/es/espacios-naturaleza/monnatura-pirineus).

Training Activities and Methodology

TYPE TITLE HOURS LOs

) Lectures supported by ICT (including
Directed _ o 42 KAO3, KAO4, KAO5
some formative assessment activities)

KAO03, KAO4, KAOS5, SA04,

Directed Field trip 21
SA05, SA06, CAO4
. Individual and group work supervised KAO03, KAO4, KAO5, SA04,
Supervised . . ) 33
by the teaching staff (field trip recap) SAO05, SA06, CA04, CAO5

Completion of activities (final
KAO3, KAO4, KAO5, SA04,

Autonomous assignment and presentation) and 123
SA05, SA06, CA04, CAO5

personal study
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Assessment

Continuous assessment activities

WEIGHT
TITLE HOURS LOs Type
(%)
Prior knowledge test before the
40% 3 KAO03, KAO4, KAOS Assessment

field trip (individual)

. KAO3, KAO4, KAO5, SA04,
Course assignment (group) 20% 0 Autonomous
SA05, SA06, CAO4

Presentation of the course KAO3, KAO4, KAO5, SA04, )
) 40% 3 Directed
assignment (group) SAO05, SA06, CA04, CAO5
Bibliography
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Schlosberg, D. (2004). Reconceiving environmental justice: Global movements and political theories.
Environmental Politics, 13, 517-540. https://doi.org/10.1080/0964401042000229025

Sevigné-ltoiz, E., Gasol, C., Rieradevall, J., & Gabarrell, X. (2015). Methodology of supporting decision-making
of waste management with material flow analysis (MFA) and consequential life cycle assessment (CLCA): Case
study of waste paper recycling. Journal of Cleaner Production, 105, 253—-262.

Talens Peirg, L., Castro Girdn, A., & Gabarrell i Durany, X. (2019). Examining the feasibility of the urban mining
of hard disk drives. Journal of Cleaner Production, 241, 119216.
https://doi.org/10.1016/j.jclepro.2019.119216

Talens Peiro, L., Garcia Fernandez, B., & Gabarrell i Durany, X. (2022). Investigating a repair workshop: The
reuse of washing machines in Barcelona. Sustainable Production and Consumption, 29, 171-179.
https://doi.org/10.1016/j.spc.2021.10.003

Talens Peir, L., Polverini, D., Ardente, F., & Mathieux, F. (2019). Advances towards circular economy policies
in the EU: The new Ecodesign regulation of enterprise servers. Resources, Conservation and Recycling, 151,
104426. https://doi.org/10.1016/j.resconrec.2019.104426

Temper, L., Del Bene, D., & Martinez-Alier, J. (2015). Mapping the frontiers and front lines of global
environmental justice: The EJAtlas. Journal of Political Ecology, 22(1), 255-278.

Temper, L., Walter, M., Rodriguez, |., Kothari, A.,, & Turhan, E. (2018). A perspective on radical
transformations to sustainability: Resistances, movements and alternatives. Sustainability Science, 13, 747—
764.

van den Bergh, J. (2023). Climate policy versus growth concerns: Suggestions for economic research and
communication. Journal of Behavioral and Experimental Economics, 107, 102125.

Villamayor-Tomas, S., & Garcia-Lépez, G. A. (2021). Commons movements: Old and new trends in rural and
urban contexts. Annual Review of Environment and Resources, 46(1), 511-543.

Villamayor-Tomas, S., Roy, B., & Muradian, R. (2022). The Barcelona School of ecological economics and
political ecology: Building bridges between moving shores. In S. Villamayor-Tomas & R. Muradian (Eds.), The
Barcelona School of ecological economics and political ecology: A companion in honour of Joan Martinez-
Alier. Springer.
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Vinyes, E., Asin, L., Alegre, S., Mufioz, P., & Gasol, C. (2017). Life cycle assessment of apple and peach
production, distribution and consumption in Mediterranean fruit sector. Journal of Cleaner Production, 149,
313-320.

Walker, T. C. (2010). The perils of paradigm mentalities: Revisiting Kuhn, Lakatos, and Popper. Perspectives
on Politics, 8, 433-451.

Zango-Palau, A., Jolivet, A., Lurgi, M., et al. (2024). A quantitative approach to the understanding of social-
ecological systems: A case study from the Pyrenees. Regional Environmental Change, 24, 9.
https://doi.org/10.1007/s10113-023-02177-1

Software

GIS software (MiraMon).
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A3: Interdisciplinary Concepts of Environmental, Economic and Social
Sustainability: Communication and Scientific Dissemination (TBD)

Number of ECTS credits
Typology
Temporary organization
Language
Modality

Contents of the subject

Learning outcomes of the
SUBJECT

Training Activities

3

OB

1.2
English

Face-to-face

Methodological:
Scientific communication and dissemination of science.

Advanced:

The sessions include general training activities on concepts and resources for scientific
communication and dissemination, as well as more specific activities that can be applied later,
on the one hand, in the interdisciplinary project in teams of several students and, on the other
hand, in the individual TFM project.

The type of training activities include readings, short writing and design for communication and
scientific dissemination, academic debates and oral presentations with the support of PPT and
other media. Students will be encouraged to link their oral presentations with the Sustainable
Development Goals (SDGs) of the UN's 2030 Agenda or with other ways of promoting
sustainability.

Knowledge:

KAO06: Define the theories, concepts and resources of scientific communication and the
dissemination of science in environmental studies. (KT08)

KAO7: Define ethical principles in the communication and dissemination of scientific information.
(KT08)

Skills:

SAO07: Prepare clear and precise scientific texts in the field of environmental studies, adapted to
different formats and purposes of academic publication. (ST04)

SA08: Design effective oral presentations on sustainability issues by making the presentation for
specialized academic audiences. (ST04)

SA09: Use digital tools and platforms for the dissemination and exchange of scientific knowledge.
(STO4)

SA10: To autonomously use resources and methodologies for scientific communication and
dissemination in the field of sustainability. (ST0O5)

Competencies:

CAO06: Effectively communicate research results and environmental management strategies to
specialized and non-specialized audiences by adopting a critical and inclusive approach. (CT05)
CA07: Demonstrate ethical responsibility in scientific communication and dissemination on
environmental, economic and social sustainability. (CT08)

Directed Supervised Autonomous
Hours 18 10 47
% face-to-face 100% 10% 0%

attendance
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A4: Industrial Ecology

Number of ECTS credits 9

Typology OP (Compulsory Specialty)

Temporary organization 1.1

Learning outcomes of the = Knowledge:

SUBJECT KAO08: Describe the fundamental concepts of industrial ecology and their application to the study

of productive and urban systems. (KT01)

KA09: Define the principles, tools and methodologies of Life Cycle Assessment (LCA) and its
application in the environmental assessment of products and processes. (KT02)

KA10: Explain the methodology of Material Flow Analysis (MFA) and its application at different
scales. (KT02)

Skills:

SA11: Manage Life Cycle Analysis (LCA) and Material Flow Analysis (MFA) software to quantify
the environmental impacts of products and processes. (ST02)

SA12: Analyse production systems in the context of industrial ecology, selecting the most
appropriate methodologies for this purpose. (STO8)

Competencies:

CA08: Design innovative strategies and proposals in industrial ecology to solve current
environmental challenges. (CT02)

CA09: Develop sustainable management solutions in production systems, applying Life Cycle
Assessment (LCA) for the assessment of environmental impacts. (CT03)

CA10: Demonstrate ethical responsibility in the design and implementation of industrial ecology
solutions. (CT08)

Prerequisites

Prior knowledge is not necessary

Objectives

This course is an introduction to the field of Industrial Ecology (IE) as a multidisciplinary effort to evaluate

anthropogenic systems, minimizing their negative effect on our planet. The students are taught the methods,

tools, and strategies within IE, aiming to recreate our industrial system in such a way that it can be sustainable

and in harmony with the rest of the natural ecosystem. To achieve this general objective, we will learn about:

the concepts of IE, its framework as a multidisciplinary area of research based on systems theory;
Material Flow Analysis (MFA), which can be applied to different systems, such as a product, process,
or region.

the concepts of urban metabolism, carbon footprint, including differences in scope, results, and
policy implications.

process-based approach, MFA-LCA (or Material Flow Analysis coupled with Life Cycle Assessment)
and EIO-LCA (or Economic Input-Output coupled with Life Cycle Assessment); the fundamentals of
these approaches will be applied to various analyses (e.g., GHG, pollution, water, land, toxics,
materials use, etc.)

the concept of Life Cycle Assessment (LCA), its applications and the global framework for its use.
the main steps of LCA (i.e., goal and scope definition, inventory analysis, impact assessment and
interpretation) and their application to different real-life cases, such as products or services.

14


https://www.uab.cat/en/sciences/doc/guies-docents-2026-27.pdf

General description of contents. Updated as of 21 May 2026.

UAB Universitat Autonoma Updates in https://www.uab.cat/en/sciences/doc/guies-docents-2026-27.pdf

de Barcelona The final contents will appear in the final study guide.

the use of LCA software (SimaPro) and its basic functionalities to calculate the environmental impacts
of a system.
the concept of exergy in the context of thermodynamics in systems theory and its applications

Contents

The topics covered in this course are:

Topic 1: Concepts of Industrial Ecology as an area of multidisciplinary research. Some of these
concepts are: systems theory, resource consumption and socioeconomic metabolism.

Topic 2: Material Flow Analysis (MFA) methodology and its application to different systems such as
at the product, process, or region level, from urban to industrial systems.

Topic 3: Life Cycle Assessment (LCA) methodology for products and processes for the assessment of
environmental impacts and the analysis of improvements. Concepts of attributional and
consequential LCA, scenario and sensitivity analysis, and application of programs and databases to
case studies. The use of the SimaPro software and ecoinvent databases takes place in practical
sessions applied to case studies.

Topic 4: EIO-LCA methodology (or Economic Input-Output coupled with Life Cycle Assessment) for
the environmental assessment at the sectorial level.

Topic 5: Application of thermodynamics to Industrial Ecology, such as the concept of exergy to
determine the efficiency of a system.

Activities and Methodology

TIPO TiTULO HORAS RAs
. . KAOS, KA09,
Directed 1. Theory sessions 34
KA10
Directed 2. Practical sessions dedicated to LCA software 18 KAQ9, SA11, SA12
. . . . CAO08, CA09,
Supervised 1. Elaboration of the LCA project and problem resolution 50 cadl
Supervised 2. Resolution of practical exercises 10 SA12, CAO8
Autonomous | 1. Preparation of readings and presentations 15 KAO8, KAQ9
Autonomous | 2. Individual practical exercises related to MFA, LCAand EIO 20 SA12, CA10
3- Development of the LCA project in teams and CAOS, CA09,
Autonomous 70
autonomously CA10
Assessment

Continuous Assessment Activities

TITLE

WEIGHT (%) HOURS RAs
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1. Final exam 50% 2 KAO08, KAQ09, KA10, SA12
2. Presentation of the LCA project | 30% 2 SA11, CA08, CA09, CA10
3. Practical LCA exercises 10% 2 SA12, CAO9
4. Practical EIO exercise 10% 2 SA12

Regular assessment

The course assessment is achieved by solving and submitting practical exercises (20% of the final grade),
preparing and orally presenting a group project (30%) and a final exam (50%). It is mandatory to complete all
assessable activities to pass the course.

The student is only eligible for retake exam if they have done the following:

e Submission of all course assignments that are requested in class and submitted through the Moodle
space.

e Attendance at the final exam.

e Participation in group work during the course.

e Participation in the LCA project and presentation of the project at the end of the course.

The student will only be able to retake with a second final exam opportunity, and the final grade for the
subject will not be higher than a 6.

Copies and plagiarism

In the event that the student makes any irregularity that could lead to a significant variation in the grade of
an assessment act, this assessment act will be graded 0, regardless of the disciplinary process that may be
instructed. In the event that several irregularities occur in the assessment acts of the same subject, the final
grade for this subject will be 0. Those assessment acts in which there have been irregularities are not
recoverable.

Use of Al

In this course, the use of Artificial Intelligence (Al) technologies is not allowed in any of its phases. Any work
that includes fragments generated with Al will be considered a lack of academic honesty and may lead to a
partial or total penalty in the grade of the activity, or greater sanctions in serious cases.

Bibliography

General IE bibliography

Saavedra, Y.M.B., Iritani, D.R., Pavan, A.L.R.,, Ometto, A.R., 2018. Theoretical contribution of industrial
ecology to circular economy. J. Clean. Prod. https://doi.org/10.1016/j.jclepro.2017.09.260

Dayeen, F.R., Sharma, A.S., Derrible, S., 2020. A text mining analysis of the climate change literature in
industrial ecology . J. Ind. Ecol. 24, 276—-284. https://doi.org/10.1111/jiec.12998

Kennedy, C., 2020. The energy embodied in the first and second industrial revolutions. J. Ind. Ecol. 24, 887—-
898. https://doi.org/10.1111/jiec.12994
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Goldstein, B., Newell, J.P., 2019. Why academics should study the supply chains of individual corporations. J.
Ind. Ecol. 23, 1316—1327. https://doi.org/10.1111/jiec.12932

Lindgreen, E.R., Salomone, R., Reyes, T., 2020. A critical review of academic approaches, methods and tools
to assess circular economy at the micro level. Sustain. https://doi.org/10.3390/su12124973

Mallawaarachchi, H., Sandanayake, Y., Karunasena, G., Liu, C., 2020. Unveiling the conceptual development
of industrial symbiosis: Bibliometric analysis. J. Clean. Prod. https://doi.org/10.1016/j.jclepro.2020.120618

Cordella, M., Alfieri, F., Sanfelix, J., Donatello, S., Kaps, R., Wolf, O., 2020. Improving material efficiency in the
life cycle of products: a review of EU Ecolabel criteria. Int. J. Life Cycle Assess. 25, 921-935.
https://doi.org/10.1007/s11367-019-01608-8

Ayres, R., and Ayres, L. Accounting for Resources, volumes | and Il, Cheltenham, UK: Edward Elgar, 1998.
Ayres, R. Industrial Ecology: Towards Closing the Material Cycle. London: Edward Elgar, 1996.

Bringezu, S. And Y. Moriguchi, Material flow analysis, in A handbook of Industrial Ecology, RU Ayres, and LW
Ayres, eds, Cheltenham, UK: Ewards Elgar, pp79-90, 2002.

Chertow, M.R., Esty, d.C. Thinking Ecologically. New Haven: Yale University Press, 1997.

Classics in systems theory

Bertalanffy, L. Von: General Systems Theory, New York, George Braziller, 1968 and 1980.
Forrester, Jay W. Industrial Dynamics, MIT Press, Cambridge, MA 1961.

Boulding, K. General Systems Theory, the Skeleton of a Science, in Buckley W. (Ed) Modern Systems Research
for the Behavioral Scientist, Chicago: Alaine, 1968.

Thermodynamics

Smith and Van Ness. Introduction to Chemical Engineering Thermodynamics. New York: McGraw Hill, 1996.

Szargut, Jan. Exergy analysis of thermal, chemical, and metallurgical processes. Hemisphere Publishing
Corporation, 1988.

Ayres Robert U., and Leslie W. Ayres. 1999. Accounting for resources 2: The life cycle of materials.
Cheltenham, UK and Lyme MA: Edward Elgar.

Baumgartner Stefan. 2002. Thermodynamics of waste generation. In Waste in Ecological Economics, edited
by K. P. Bisson, J. Cheltenham, UK and Nothampton, MA,USA: Edward Elgar.

Szargut, J.;,D.R.; Morris, and F. R.; Steward. 1988. Exergy analysis of thermal, chemical, and metallurgical
processes. New York: Hemisphere Publishing Corporation.

Conelly, LI. and C.; Koshland. 2001. Exergy and industrial ecology. Part 2: A nondimensional analysis of means
to reduce resource depletion. Exergy, an International Journal 1 (4):234-255.

Ayres Robert U., Katalin Martinds, and Leslie W. Ayres. 1998. Exergy, waste accounting and life cycle analysis.
Energy 23 (5):355-363.

Ayres, Robert U., Andrea Masini, and Leslie W. Ayres. 2001. An Application of Exergy Accounting to Five Basic
Metal Industries. Fontainebleau, France: INSEAD

Van Gool, W. 1992. Exergy analysis of industrial processes. Energy 17 (8):791-803.
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Szargut, J.;, A.; Ziebik, and W. Stanek. 2002. Depletion of the non-renewable natural exergy resources as a
measure of the ecological cost Energy conversion and management 43:1149-1163.

Material flow analysis

Matthews, E., Amann, C., Bringezu, S., Huttler, W., Ottke, C., Rodenburg, E., Rogich, D., Schandl, H., Van, E.,
Voet, D., Weisz, H., Billings, H., 2000. The Weight of Nations - Material Outflows from Industrial Economies.
WORLD RESOURCES INSTITUTE.

Graedel, T.E., 2019. Material Flow Analysis from Origin to Evolution. Environ. Sci. Technol. 53, 12188-12196.
https://doi.org/10.1021/acs.est.9b03413

Persson, L., Arvidsson, R., Berglund, M., Cederberg, C., Finnveden, G., Palm, V., S6rme, L., Schmidt, S., Wood,
R., 2019. Indicators for national consumption-based accounting of chemicals. J. Clean. Prod. 215,1-12.
https://doi.org/10.1016/j.jclepro.2018.12.294

Calvo, G., Valero, Alicia, Valero, Antonio, 2018. Thermodynamic Approach to Evaluate the Criticality of Raw
Materials and Its Application through a Material Flow Analysis in Europe. J. Ind. Ecol. 22, 839-852.
https://doi.org/10.1111/jiec.12624

Life cycle assessment

Klopffer, W., Grahl, B. 2014. Life Cycle Assessment (LCA): A Guide to Best Practice | Wiley.

Finkbeiner, M., Ackermann, R., Bach, V., Berger, M., Brankatschk, G., Chang, Y.-J., Grinberg, M., Lehmann, A.,
Martinez-Blanco, J., Minkov, N., Neugebauer, S., Scheumann, R., Schneider, L., Wolf, K., 2014. Challenges in
Life Cycle Assessment: An Overview of Current Gaps and Research Needs. Springer, Dordrecht, pp. 207-258.
https://doi.org/10.1007/978-94-017-8697-3_7

Guinée, J. B., Heijungs, R., Huppes, G., Zamagni, A., Masoni, P., Buonamici, R., Ekvall, T., & Rydberg, T. (2011).
Life Cycle Assessment: Past, Present, and Future. Environmental Science & Technology, 45(1), 90-96.
https://doi.org/10.1021/es101316v

Visentin, C., Trentin, A.W. da S., Braun, A.B., Thomé, A., 2020. Life cycle sustainability assessment: A
systematic literature review through the application perspective, indicators, and methodologies. J. Clean.
Prod. https://doi.org/10.1016/j.jclepro.2020.122509

Palazzo, J., Geyer, R., Suh, S., 2020. A review of methods for characterizing the environmental consequences
of actions in life cycle assessment. J. Ind. Ecol. 24, 815—-829. https://doi.org/10.1111/jiec.12983

Beloin-Saint-Pierre, D., Albers, A., Hélias, A., Tiruta-Barna, L., Fantke, P., Levasseur, A., Benetto, E., Benoist,
A., Collet, P., 2020. Addressing temporal considerations in life cycle assessment. Sci. Total Environ.
https://doi.org/10.1016/j.scitotenv.2020.140700

Mendoza Beltran, A., Cox, B., Mutel, C., Vuuren, D.P., Font Vivanco, D., Deetman, S., Edelenbosch, O.Y.,
Guinée, J., Tukker, A., 2020. When the Background Matters: Using Scenarios from Integrated Assessment
Models in Prospective Life Cycle Assessment. J. Ind. Ecol. 24, 64-79. https://doi.org/10.1111/jiec.12825

Garcia-Pérez, S., Sierra-Pérez, J., Boschmonart-Rives, J., 2018. Environmental assessment at the urban level
combining LCA-GIS methodologies: A case study of energy retrofits in the Barcelona metropolitan area. Build.
Environ. 134, 191-204. https://doi.org/10.1016/j.buildenv.2018.01.041

Urban metabolism
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Wolman, A., 1965. The metabolism of cities. Sci. Am. 213, 179-190.

Gonzalez-Garcia, S., Dias, A.C., 2019. Integrating lifecycle assessment and urban metabolism at city level:
Comparison between Spanish cities. J. Ind. Ecol. 23, 1062-1076. https://doi.org/10.1111/jiec.12844

Jeong, S., Park, J., 2020. Evaluating urban water management using a water metabolism framework: A
comparative analysis of three regions in Korea. Resour. Conserv. Recycl. 155, 104597.
https://doi.org/10.1016/j.resconrec.2019.104597

Hu, G., Mu, X., 2019. Analysis of urban energy metabolic system: An ecological network framework and a
case study for Beijing. J. Clean. Prod. 210, 958-969. https://doi.org/10.1016/].jclepro.2018.11.088

Chen, Q., Su, M.,Meng, F., Liu, Y., Cai, Y., Zhou, Y., Yang, Z., 2020. Analysis of urban carbon metabolism
characteristics based on provincial input-output tables. J. Environ. Manage. 265, 110561.
https://doi.org/10.1016/j.jenvman.2020.110561

Software

The student will have access to the SimaPro software for educational use only in the Faculty's computer labs.
Any fraudulent use of the software will be penalized.
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A5: Waste Management (TBD)

Number of ECTS credits
Typology
Temporary organization
Language
Modality

Contents of the subject

Learning outcomes of the
SUBJECT

6

OP (Compulsory Specialty)
1.1

English

Face-to-face

Block 1. Linear economy. Context of the economic model and its externalities. Origin and
typology of urban and industrial waste and current management systems.

e  Waste in the linear economy: characteristics and potential impacts
e  (Classification systems for different types of urban and industrial waste according to
European framework regulations.
e Urban solid waste collection systems and their transport: typologies, characteristics,
advantages and disadvantages
e  For the following treatment systems, analysis of: Origin and inflow and outflow of
materials and waste, types of treatment systems and characteristics and potential
applications of the resulting materials
o Landfills. Includes estimation of its emissions (modelling with Landgem
among others)
o Incineration (energy recovery)

Block 2. Sustainable management of materials at urban and industrial level. Circular economy.
Characteristics of circular models and their potential for impact on externalities.

e  Waste in the recycling economy and in the circular economy. Quantitative, economic
and environmental impacts.

e  Product design and business model characteristics relevant to the minimization of
waste and generation of valuable secondary materials.

e  For the following treatment systems, analysis of: Origin and inflow and outflow of
materials, types of treatment systems and characteristics and potential applications of
the resulting materials

o  Wastewater Treatment

o  Anaerobic digestion

o Composting

o  Plants for the selection and recycling of containers and packaging, glass and
other types of inorganic materials (e.g. construction waste).

e  Visit (potentially virtual) to the Composting and Anaerobic Digestion Plant

e Inorganic Materials Recycling Case Study Seminar (Potentially Virtual) for a Next High-
Value Application

e  References and tools in relation to ecodesign, industrial ecology or biomimetics and
impact measurement

Knowledge:

KA11: Explain the origin, typology and flows of waste, as well as the basic operations for its
management and use within the framework of the linear economy. (KT03)

KA12: Describe the principles of the circular economy and distinguish its models and the potential
forimpact on the sustainable management of urban, agricultural and industrial materials. (KT03)
KA13: Define the characteristics and emissions associated with waste treatment systems, both in
the framework of the linear economy (landfills, incineration) and circular economy (wastewater
treatment, anaerobic digestion, composting). (KT03)

Skills:

SA13: Evaluate the possibilities of reducing environmental impacts and greenhouse gases (GHG)
through the application of new technologies, methodologies and systems for waste management
and use. (ST01)

SA14: Select the relevant actors in the waste management value chain for the design of circular
economy strategies. (ST07)

Competencies:
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CA11: Develop sustainable management solutions in the waste sector, applying environmental
assessment tools. (CT03)

CA12: Work in interdisciplinary and international teams to address complex challenges in
sustainable materials and waste management. (CT04)

CA13: Propose measures to reduce economic, territorial and gender inequalities associated with
waste management. (CT07)

Directed Supervised Autonomous
Hours 36 20 94
% face-to-face 100% 10% 0%

attendance
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Aéb: Global Change

Number of ECTS credits 9
Typology OP (Compulsory Specialty)
Temporary organization 1.1

Learning outcomes of the = Knowledge:

SUBJECT KA14: Describe the drivers and types of impacts of global change at various temporal and spatial
scales on terrestrial and marine ecosystems. (KT04)
KA15: Relate the interaction between global change and climate change as interconnected forces
of change. (KT01)
KA16: lllustrate the manifestations of global change through examples related to land use,
biodiversity conservation, and global carbon and water cycles. (KT04)

Skills:

SA15: Apply methodologies for the exploration and analysis of the impacts of global change on
terrestrial and marine ecosystems. (ST01)

SA16: Manage specialized programs for the management and analysis of information on global
change to inform the understanding and analysis of its impacts. (ST02)

SA17: Analyse the functioning of the planet in order to interpret environmental changes according
to different spatial and temporal scales. (ST08)

Competencies:

CA14: Develop sustainable management solutions, based on the assessment of environmental
impacts by applying climate scenarios. (CT03)

CA15: Communicate findings on the impacts of global change clearly and unambiguously to
specialist and non-specialist audiences, both orally and in writing. (CT05)

Prerequisites

Be taking the GIS course or have GIS knowledge/skills

Aims

Comprising the biological, physical and social processes related to the Global Change, and the six complex
interactions, it represents one of the most urgent scientific and social issues of today. This complexity is
exacerbated by the urgent need to develop effective solutions to mitigate the negative impacts of these
changes. This course examines the diverse impacts of Global Change at various spatial and temporal scales,
with a primary focus on both terrestrial and marine ecosystems, as well as its effects on human societies and
the corresponding social responses.

Contents

The contents of the subject include:

e The connection of the main drivers and types of impacts related to global change at various temporal
and spatial scales.

e The exploration of impacts at different spatial and temporal scales in both terrestrial and marine
ecosystems.

e The study of interaction with another force of change is climate change.
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e Analysis based on examples related to the use of the sun, the conservation of biodiversity, or the
global carbon and water cycle.

The course is organized as follows:

Submodaule 1: Global Terrestrial Change

1. Introduced the interdisciplinary approach to the Global Change.

2. Respond locally to global changes and in globalization: changes in uses and shelters from the sun.
Forestry management as a key factor in global change.

3. Sustainable forest management and revaluation.

4. Forest health.

5. Oral presentations.

Submodule 2: Marine Global Change

1. Introduced to the ocean, climate and global change. The disruption of the carbon cycle and its
consequences on marine ecosystems and biogeochemistry.
2. Cumulative pressures on the marine system centered on marine pollution, marine debris and
microplastics.
3. Consider different temporal scales of global changes from historical marine ecology and
paleoconstructions. Debate on the new trend in the blue economy focused on blue carbon. Protected
Marine Areas, ocean conservation and restoration.
4. Oral presentations.

Submodule 3: Field trip about new trends in the conservation of Mediterranean landscapes (Biosphere

Reserve and Natural Park of Montseny).

Training activities and methodology

TYPE TITLE HOURS RAs
. Master classes with ICT support (including some KA14, KA15, KA1S6,
Directed . _— 43
training assessment activities) SA15, SA17, CA14
Directed Field trip (PCAM) 7 KA16, SA15, SA17, CAl14
. Laboratory practices guided by professors. Guidelines
Directed . 4 SA15, SA16, SA17
for the follow-up and development of practices (PAUL)
KA14, KA15, KA16,
Supervised Tutorized individual and team work (field trip recap). 35 SA15, SA16,SA17, CA14,
CAl5
Reading articles, books and studying the articles KA14, KA15, KA16,
Autonomous . ) 96
provided for the final exam SA15, SA16, SA17, CA14
Autonomous | Preparation of oral presentations 40 CAl5
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Evaluation

Continuous assessment activities

WEITGH
TITLE HOURS RAs Type
(%)
Oral presentations  (two KA14, KA15, KA16, SA15, SA1le, )
. 30% 6 Directed
presentations) SA17, CA14, CA15

KA14, KA15, KA16, SA15, SA1S6,
Classwork 20% Autonomous
SA17, CA14, CA15

_ KA14, KA15, KA16, SA15, SA17, _
Final exam 50% 3 eran Evaluation

Literature
Terrestrial Global Change

Anthony, MA, Crowther, TW, van der Linde, S., Suz, LM, Bidartondo, MI, Cox, F., Schaub, M., Rautio, P.,
Ferretti, M., Vesterdal, L., Dettwiler, M., Merila, P., Lampu, E., de Vos, B., Thimonier, A., Cools, N.,
Verstraeten, A., Waldner, P., Lilleskov, EA, Nikolova, PS, Pollastrini, M., Bruelheide, H., Bussotti, F., lacopetti,
G., Jucker, T., Lundin, L., Ferretti, F., Pompei, E., Verstraeten, A., & Averill, C. (2022). Forest tree growth is
linked to mycorrhizal fungal composition and function across Europe. ISME Journal, 16 (5), 1327-1335.
https://doi.org/10.1038/541396-021-01159-7

Department of Sustainability and Environment. (2004). Vegetation quality assessment manual—Guidelines
for applying the habitat hectare scoring method (Version 1.3). Victorian Government.

Grantham, HS, Duncan, A, Evans, TD, Jones, KR, Beyer, HL, Schuster, R., Walston, J., Ray, JC, Robinson, JG,
Callow, M., Clements, T., Costa, H.M., DeGemmis, A., Elsen, P.R., Ervin, J., Franco, P., Goldman, E., Goetz, S.,
Hansen, A., Hofsvang, E., Jantz, P., Jupiter, S., Kang, A., Langhammer, P., Laurance, W.F., Lieberman, S., Linkie,
M., Malhi, Y., Maxwell, S., Mendez, M., Mittermeier, R., Murray, NJ, Possingham, H., Radachowsky, J., Saatchi,
S., Samper, C., Silverman, J., Shapiro, A., Strassburg, B., Stevens, T., Stokes, E., Taylor, R., Tear, T., Tizard, R.,
Venter, O., Visconti, P., Wang, S., & Watson, J.E.M. (2020). Anthropogenic modification of forests means only
40% of remaining forests have high ecosystem integrity. Nature Communications, 11 (1), Article 5978.
https://doi.org/10.1038/s41467-020-19493-3

Hengl, T., Walsh, M.G., Sanderman, J., Wheeler, I., Harrison, S.P., & Prentice, I.C. (2018). Global mapping of
potential natural vegetation: An assessment of machine learning algorithms for estimating land potential.
PeerJ, 6, Article e5457. https://doi.org/10.7717/peerj.5457

Jaworek-Jakubska, J., Filipiak, M., & Napierata-Filipiak, A. (2020). Understanding of forest cover dynamics in
traditional landscapes: Mapping trajectories of changes in mountain territories (1824—-2016), on the example
of Jeleniogdrska Basin, Poland. Forests, 11 (8), Article 867. https://doi.org/10.3390/f11080867

Pefiuelas, J., Germain, J., Alvarez, E., Aparicio, E., Arus, P., Basnou, C., Blanché, C., Bonada, N., Canals, P.,
Capodiferro, M., Cardol, M., Casals, P., Carnicer, J., Casanelles-Abella, J., Chaplin-Kramer, R., Comas, P.,
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Corominas, J., Cracium, F., Diaz-Delgado, R., Pino, J., Potrony, D., Ribas, A., Ripoll, J., Roda, F., Roura-Pascual,
N., Tello, E., Terradas, J., Vallecillo, S., Vicens, P., & Sardans, J. (2021). Impacts of use and abuse of nature in
Catalonia  with  proposals for sustainable management. Land, 10 (2), Article 144,
https://doi.org/10.3390/land10020144

Running, SW, Nemani, R.R., Heinsch, F.A., Zhao, M., Reeves, M., & Hashimoto, H. (2004). A continuous
satellite-derived measure of global terrestrial primary production. BioScience, 54 (6), 547-560.
https://doi.org/10.1641/0006-3568(2004)054[0547:ACSM0G]2.0.CO;2

Sandker, M., Finegold, Y., D'Annunzio, R., & Lindquist, E. (2017). Global deforestation patterns: Comparing
recent and past forest loss processes through a spatially explicit analysis. International Forestry Review, 19
(3), 350-368. https://doi.org/10.1505/146554817821865081

Stellmes, M., Roder, A., Udelhoven, T., & Hill, J. (2013). Mapping syndromes of land change in Spain with
remote sensing time series, demographic and climatic data. Land Use Policy, 30 (1), 685-702.
https://doi.org/10.1016/j.landusepol.2012.05.007

Zhu, Z., Piao, S., Myneni, R.B., Huang, M., Zeng, Z., Canadell, J.G., Ciais, P., Sitch, S., Friedlingstein, P., Arneth,
A, Cao, C,, Cheng, L., Kato, E., Koven, C., Li, Y., Lian, X., Liu, Y., Liu, R., Mao, J., Pan, Y., Peng, S., Pefiuelas, J.,
Poulter, B., Pugh, TAM, Stocker, BD, Viovy, N., Wang, X., Wang, Y., Xiao, Z., Yang, H., Zaehle, S., & Zeng, N.
(2016). Greening of the Earth and its drivers. Nature Climate Change, 6 (8), 791-795.
https://doi.org/10.1038/nclimate3004

Marine Global Change

Bordiga, M., Cobianchi, M., Lupi, C., Pelosi, N., Venti, NL, & Ziveri, P. (2014). Coccolithophore carbonate
during the last 450 ka in the NW Pacific Ocean (ODP site 1209B, Shatsky Rise). Journal of Quaternary Science,
29 (1), 57-69. https://doi.org/10.1002/jgs.2677

Chaabane, S., Lépez Correa, M., Montagna, P., Kallel, N., Taviani, M., Linares, C., & Ziveri, P. (2016). Exploring
the oxygen and carbon isotopic composition of the Mediterranean red coral (Corallium rubrum) for seawater
temperature reconstruction. Marine Chemistry, 186, 11-23.
https://doi.org/10.1016/j.marchem.2016.07.001

Gemayel, E., Hassoun, A.E.R., Benallal, M.A., Goyet, C., Rivaro, P., Abboud-Abi Saab, M., Krasakopoulou, E.,
Touratier, F., & Ziveri, P. (2015). Climatological variations of total alkalinity and total dissolved inorganic
carbon in the Mediterranean Sea surface waters. Earth System Dynamics, 6 (2), 789-800.
https://doi.org/10.5194/esd-6-789-2015

Hassoun, A.E.R., Gemayel, E., Krasakopoulou, E., Goyet, C., Saab, M.A.-A., Ziveri, P., Touratier, F., Guglielmi,
V., & Falco, C. (2015). Modeling of the total alkalinity and the total inorganic carbon in the Mediterranean
Sea. Journal of Water Resources and Ocean Science, 4 (1), 24-32.
https://doi.org/10.11648/j.wros.20150401.14

Incarbona, A., Martrat, B., Mortyn, P.G., Sprovieri, M., Ziveri, P., Gogou, A., Jorda, G., G., Sprovieri, R., &
Mazzola, S. (2016). Mediterranean circulation perturbations over the last five centuries. Quaternary Science
Reviews, 145, 95—-104. https://doi.org/10.1016/j.quascirev.2016.05.027
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Lacoue-Labarthe, T., Nunes, PALD, Ziveri, P., Cinar, M., Gazeau, F., Hall-Spencer, JM, Hilmi, N., Moschella, P.,
Safa, A., Sauzade, D., & Turley, C. (2016). Impacts of ocean acidification in a warming Mediterranean Sea: An
overview. Regional Studies in Marine Science, 5, 1-11. https://doi.org/10.1016/j.rsma.2015.11.008

Mallo, M., Ziveri, P., Mortyn, P.G., Schiebel, R., & Grelaud, M. (2016). Low planktic foraminiferal diversity and
abundance observed in a 2013 West-East Mediterranean Sea transect. Biogeosciences Discussions, 1-35.
https://doi.org/10.5194/bg-2016-263

Martinez-Boti, MA, Marino, G., Foster, GL, Ziveri, P., Henehan, MJ, Rae, JWB, Mortyn, PG, & Vance, D. (2015).
Boron isotope evidence for oceanic carbon dioxide leakage during the last deglaciation. Nature, 518, 219—
222. https://doi.org/10.1038/nature14155

Milner, S., Langer, G., Grelaud, M., & Ziveri, P. (2016). Ocean warming modulates the effects of acidification
on Emiliania huxleyi calcification and sinking. Limnology and Oceanography, 61 (4), 1322-1336.
https://doi.org/10.1002/In0.10292

Oviedo, A., Ziveri, P., Alvarez, M., & Tanhua, T. (2015). Is coccolithophore distribution in the Mediterranean
Sea related to seawater carbonate chemistry? Ocean Science, 11 (1), 13—32. https://doi.org/10.5194/0s-11-
13-2015

Oviedo, A., Ziveri, P., & Gazeau, F. (2016). Coccolithophore community response to increasing pCO, in
Mediterranean oligotrophic  waters.  Estuarine, Coastal and Shelf Science, 186, 58-71.
https://doi.org/10.1016/j.ecss.2016.01.007

Rembauville, M., Meilland, J., Ziveri, P., Schiebel, R., Blain, S., & Salter, I. (2016). Planktic foraminifer and
coccolith contribution to carbonate export fluxes over the central Kerguelen Plateau. Deep-Sea Research Part
I: Oceanographic Research Papers, 111, 91-101. https://doi.org/10.1016/j.dsr.2016.02.017

Rodrigues, LC, van den Bergh, JCIM, Massa, F., Theodorou, JA, Ziveri, P., & Gazeau, F. (2015). Sensitivity of
Mediterranean bivalve mollusc aquaculture to climate change, ocean acidification, and other environmental
pressures: Findings from a producer survey. Journal of Shellfish Research, 34 (3), 1161-1176.
https://doi.org/10.2983/035.034.0341

Rosas-Navarro, A., Langer, G., & Ziveri, P. (2016). Temperature affects the morphology and calcification of
Emiliania huxleyi strains. Biogeosciences, 13 (10), 2913-2926. https://doi.org/10.5194/bg-13-2913-2016

Wolhowe, MD, Prahl, FG, Langer, G., Oviedo, AM, & Ziveri, P. (2015). Alkenone 8D as an ecological indicator:
A culture and field study of physiologically-controlled chemical and hydrogen-isotopic variation in Cs;
alkenones. Geochimica et Cosmochimica Acta, 162, 166—182. https://doi.org/10.1016/j.gca.2015.04.034

Software

GIS software (MiraMon)
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AT: Analysis and Management of Natural Landscapes

Number of ECTS credits
Typology
Temporary organization

Learning outcomes of the
SUBJECT

Prerequisites

6
OP (Compulsory Specialty)
1.1

Knowledge:

KA17: Describe the different types of natural spaces (marine and/or terrestrial) in relation to their
ecological, social and economic characteristics. (KT05)

KA18: Define the factors and effects of global change on natural spaces considering their
ecological, social and economic dimensions. (KT04)

KA19: Appropriately select management tools for the protection of natural spaces, considering
their application in various territorial and socio-environmental contexts. (KT01)

Skills:

SA18: Independently select relevant scientific information on natural areas for decision-making
in their management. (ST03)

SA19: Select the key actors in the management and conservation of natural spaces. (ST07)
Competencies:

CA16: Design innovative strategies and proposals for the sustainable management of natural
spaces. (CT02)

CA17: Work effectively in a multidisciplinary context in natural space management projects.
(CT04)

CA18: Propose sustainable management measures that promote territorial equity and reduce
barriers to access to natural spaces. (CT07)

It is recommended that students have basic knowledge of environmental sciences and be able to follow

classes taught in English.

Objectives

e To analyze landscape as an expression of the natural and social history of territories.
e To understand the historical evolution of nature conservation and the development of Protected
Natural Areas (PNAs), as well as the legislative framework governing their protection.

e To examine planning, management and monitoring tools for PNAs and biodiversity, in relation to the
challenges of global change and their implications for sustainability.

e Toapplyinterdisciplinary methodologies for the understanding and analysis of case studies of natural
areas and landscapes in Europe and the Mediterranean region.

e To develop analytical and management criteria and tools for diagnosis, critical evaluation and
decision-making in the management of Protected Natural Areas, from a perspective of sustainability,
territorial governance and equity.

Contents

1. Natural areas: what should be conserved?

Biodiversity (genetic, species and ecosystem levels), ecosystem services, drivers of biodiversity loss,

global prioritization areas (biodiversity hotspots, ecoregions...) and socioecological values.
2. Protected areas and international initiatives:
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International, European and national frameworks for protected areas.
3. Strategic management planning of natural areas:

Diagnosis of natural areas, data evaluation, definition of strategic goals, strategies and actions,

implementation of the plan, and evaluation.
4. Species conservation strategies

In situ and ex situ conservation. Recovery and conservation plans as management tools.
5. Unprotected natural areas:

Role of non-protected areas in biodiversity conservation and landscape connectivity, including a case

study from Arenys de Mar.
6. Tourism in natural areas:

Impacts and management challenges.
7. Socioecological Heritage and Landscape:

Indicators of landscape dynamics.

Activities and Methodology

TYPE TITLE HOURS RAs

Guided 1. Oral lectures 16 KA17, KA18, KA19

Guided 2. Guided practical exercises 15 KA19, SA18, CA17

Guided 3. Fieldwork — habitat characterization 2 KA19, SA18, CA17

Guided 4. Fieldwork — visit to natural areas 7 KA17, KA18, SA19, CA18

Supervised Prepa.ration of assignments and practical 6 KA19, SAL8, CAL6, CAL7, CALS
exercises

KA19, SA18, SA19, CA16, CAl7,

Supervised Development of a final project 10 CALS

Autonomous | Study of theoretical contents 18 KA17, KA18, KA19
Autonomous | Information search and analysis 50 SA18, SA19, KA19
Autonomous | Writing of documents 20 CA16, CA17, CA18

Guided activities

e Oral lectures delivered by the teaching staff.

e Presentation of the practical assignments of the course.

e Fieldwork for habitat characterization.

e Two compulsory field trips: one to a protected natural area and one to a non-protected natural area.

Supervised activities

e Support and supervision for the development of the course practical assignments.

Autonomous activities

e Study of the theoretical contents of the course.
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e Independent work related to the preparation of the practical assignments.

Assessment

Continuous Assessment Activities

TITLE WEIGHT (%) HOURS RAs
1. Final exam 30% 2 KA17, KA18, KA19
2. Habitat characterization assignment 20% 0 KA19, SA18, CA17
3. Individual assignments 20% 0 KA19, SA18, CA16, CA17,CA18
. . KA19, SA18, SA19, CA1ls6,
4. Final project 30% 0
CA17, CA18

This course does not provide for a single assessment system.
The final grade will be obtained from the following activities:

Theory assessment (30%)

e Final exam (30%)

Practical assessment (70%)

e Habitat characterization assignment (20%)
e Individual assignments (20%)
e Final project (30%)

The following must be taken into account:
1) Compulsory activities: The final exam and the field trips are compulsory.

2) Minimum grades: In order to calculate the average with the remaining assessment activities, a minimum
grade of 5 must be obtained in the final exam.

3) Not assessable: The student will receive a “not assessable” grade if more than 30% of the assessment
activities are not submitted.

4) Academic irregularities: If the student commits any irregularity that may lead to a significant variation in
the grade of an assessment activity, that activity will be graded with a 0, regardless of any disciplinary process
that may be initiated. If several irregularities occur in the assessment activities of the same course, the final
grade for the course will be 0.

5) Reassessment: Students have the right to a reassessment of the final exam through a resit exam, which
will take place on the date established by the degree coordination.

6) Use of artificial intelligence: For this course, the use of Artificial Intelligence (Al) technologies is permitted
exclusively as complementary support in the learning process. However, these tools may not replace practical
knowledge or direct observation, which are fundamental in this subject. In any assessable activity, students
must clearly identify which parts have been generated using this technology, specify the tools used, and
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include a critical reflection on how these have influenced the process and the final outcome of the activity.
Lack of transparency in the use of Al in this assessable activity will be considered a breach of academic
integrity and may result in partial or total penalties in the activity grade, or more severe sanctions in serious

cases.

Bibliography

e Alexander, M. (2020). A Guide to Management Planning. WTSWW,

e Bridgend Wales, UK.Brooks, T. M., Mittermeier, R. A., Da Fonseca, G. A., Gerlach, J., Hoffmann, M.,
Lamoreux, J. F., ... & Rodrigues, A. S. (2006). Global biodiversity conservation priorities. Science,
313(5783), 58-61.

e Dudley, N. (Ed.). (2008). Guidelines for applying protected area management categories. IUCN.

e EUROPARC-Espafia. (2018). Conectividad ecolOgica y areas protegidas: Herramientas y casos
practicos. Fundacion Fernando Gonzalez Bernaldez (EUROPARC-Espafa).European Council. (1992).
Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna
and flora. Official Journal of the European Communities, L 206, 7-50.

e European Council. (2009). Directive 2009/147/EC of the European Parliament and of the Council of
30 November 2009 on the conservation of wild birds. Official Journal of the European Union, L 20, 7—

25.

e Groom, M. ., Meffe, G. K., & Carroll, C. R. (2006). Principles of conservation biology (3rd ed.). Sinauer
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e Karadeniz, N., & Yenilmez Arpa, N. (2022). Guidelines for protected area management planning. Food
& Agriculture Org..

e Rodrigues, A. S. L., Andelman, S. J., Bakarr, M. 1., Boitani, L., Brooks, T. M., Cowling, R. M., Fishpool,
L.D.C,, Fonseca, G. A. B, Gaston, K. J., Hoffmann, M., Long, J. S., Marquet, P. A,, Pilgrim, J. D., Pressey,
R. L., Schipper, J., Sechrest, W., Stuart, S. N., Underhill, L. G., Waller, R. W., Watts, M. E. J., & Yan, X.
(2003). Global gap analysis: Towards a representative network of protected areas. Advances in
Applied Biodiversity Science, 5, 1-99.

e Secretariat of the Convention on Biological Diversity. (2021). A framework for monitoring biodiversity
in protected areas and other effective area-based conservation measures. Convention on Biological
Diversity.

e Watson, J. E., Dudley, N., Segan, D. B., & Hockings, M. (2014). The performance and potential of
protected areas. Nature, 515(7525), 67-73.

e  World Wide Fund for Nature (WWF). (2024). Living Planet Report 2024: A system in peril. WWF,
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Software

Basic office tools (e.g., word processor, spreadsheets and presentation software). No specific software is
required.
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A8: Foundations of Ecological Economics (TBD)

Number of ECTS credits
Typology
Temporary organization
Language
Modality

Contents of the subject

Learning outcomes of the
SUBJECT

Training Activities

9

OP (Compulsory Specialty)
1.1

English

Face-to-face

e  Origin and principles of ecological economics.

e  Complexity and exosomatic evolution.

e  Well-being and externalities.

e  Environmental policy instruments in the management of energy, natural resources and
emissions.

e  Ecological footprint and rebound effects on energy and water.

e  Socioeconomic metabolism.

e Limited rationality, social interactions, and environmental governance institutions -

e  Environmental Services - assessment and policy options.

e  Multi-criteria analysis for decision-making.

e  Debates on growth and the environment.

Knowledge:

KA20: Define the origins, principles and key concepts of ecological economics, such as complexity,
exosomatic evolution, well-being and externalities, and environmental policy instruments. (KT06)
KA21: Describe the integration between economics and biophysical systems, including concepts
such as ecological footprint, rebound effects, socioeconomic metabolism, environmental services,
and institutions. (KT01, KT06)

KA22: Define the main debates around economic growth and-global change from the perspective
of green economics. (KT04)

Skills:

SA20: Apply Multicriteria Analysis and computer applications for decision-making in complex
environmental problems. (ST02)

SA21: Analyse the behaviour of relevant economic agents in environmental problems from the
perspective of ecological economics. (STO7}

Competencies:

CA19: Evaluate, from the perspective of ecological economics, the environmental impacts and
possible sustainable management solutions through environmental assessment. (CT03)

CA20: Critically evaluate the ethical and social implications of economic decisions in the field of
environmental economics. (CT06)

CA21: Demonstrate ethical responsibility in the analysis and proposal of solutions from ecological
economics for socio-environmental management that respects biological and cultural diversity.
(CT08)

Directed Supervised Autonomous
Hours 54 35 136
% face-to-face 100% 10% 0%

attendance
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A9: Political Ecology (TBD)

Number of ECTS credits
Typology
Temporary organization
Language
Modality

Contents of the subject

Learning outcomes of the
SUBJECT

Training Activities

6

OP (Compulsory Specialty)
1.1

English

Face-to-face

e  Political ecology as a multidisciplinary approach to the study of environmental problems
from a critical perspective.

e  Major social theories that inform political ecology, including, for example, unequal
ecological distribution, commons, social construction of nature, or environmental and
climate justice.

e  Methodological tools for conducting political ecological research.

e  Selection of key concepts and debates in political ecology relevant to the Global South
and North.

e Examples of empirical research on the access, use, planning and/or governance of
natural resources and urban infrastructure, and the unequal distribution of
environmental costs and benefits.

Knowledge:

KA23: Define the main social theories that underpin political ecology, such as unequal ecological
distribution, the commons, the social construction of nature, and environmental and climate
justice. (KT07)

KA24: Explain key concepts and debates in political ecology, highlighting their relevance in the
contexts of the Global South and the Global North. (KT07)

Skills:

SA22: Analyse examples of empirical research on access, use, planning and governance of natural
resources and urban infrastructure, and the unequal distribution of environmental costs and
benefits. (ST01)

SA23: To analyse the relevant social and political actors in the study of socio-environmental
conflicts from the perspective of political ecology. (ST07)

SA24: Critically select qualitative and participatory methodologies suitable for research in political
ecology. (ST08)

Competencies:

CA22: Design environmental governance strategies and participation of social and institutional
actors that promote equitable solutions to socio-environmental conflicts and sustainable resource
management. (CT02)

CA23: Work effectively in a multidisciplinary context to address sustainability challenges from a
political ecology perspective. (CT04)

CA24: Propose measures to reduce socio-environmental inequalities with special attention to the
gender perspective and promote environmental justice within the framework of political ecology.
(CT07)

Directed Supervised Autonomous
Hours 36 23 91
% face-to-face 100% 10% 0%

attendance
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A10: Geographical Information Systems

Number of ECTS credits
Typology
Temporary organization

Learning outcomes of the
SUBJECT

Prerequisites

5
opP
1.1

Knowledge:

KA25: Describe the conceptual and methodological foundations of Geographic Information
Systems (GIS). (KT01)

KA26: Define the data models and spatial databases that form the basis of GIS. (KT01)

KA27: Explain the main analysis tools available in GIS software, to analyze environmental changes
at different scales. (KT05)

Skills:

SA25: Manage GIS software for advanced online mapping search and the use of web geoservices.
(ST02)

SA26: Prepare cartographic compositions and edit results obtained in GIS for the expression of
territorial information. (ST04)

SA27: Autonomously use new GIS software functionalities, evidencing an adequate update
through the development of cartographic products. (ST05)

Competencies:

CA25: Analyze complex socio-environmental problems using Geographic Information Systems as
a support tool. (CT01)

CA26: Critically evaluate the ethical and social implications derived from the use of GIS and spatial
data in territorial management. (CT06)

No prior knowledge is required.

Objectives

The main objective of this introductory course is to present the basic concepts and tools of spatial

analysis offered by Geographic Information Systems (GIS) derived from the needs in socio-
environmental planning and management.

The general objective is for each student to develop the skills to interpret and use spatial data and

to lay the foundations for a subsequent (autonomous) expansion of knowledge in the science of

GIS.

e Know the basic methods of georeferencing, the main georeferencing systems and the tools

to make the necessary system changes.

e Study of the main data models in GIS, and their characteristics. Use of remote sensing data.

e Basic knowledge of data sources and formats useful for geographical studies of all kinds,
with special attention to the available standards.

e Introduce knowledge of basic GIS operations such as mosaic, cropping, resolution changes,
projection changes or reference system (ED50 to ETRS89 for example). Raster/vector
conversion. Analysis of buffers and distance maps, etc. Introduction to interpolation.
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e Present and extend knowledge of GIS tools in the context of real-world applications shown
in the course, including spatial dynamics with remote sensing, urban growth, change of
use, forest fires, etc.

Contents
The various topics developed in the course are:

e Topic 1: Geographic information
o Information on the territory and on phenomena located in the territory
o Geographical and non-geographical entities
o Nature of geographic information
e Topic 2: Data models in GIS
o The raster model
o The vector model
o Data Types, Data Formats, Internet Publishing
o Remote sensing and GIS
e Topic 3: Spatial analysis
o Layer Overlay
o Buffer and distance maps
o Introduction to Interpolation
e Topic 4: Georeferencing
o Location as a factor in the relationship
o The basic methods of georeferencing
o Main reference systems

The application of the concepts and tools explained during the course in practical use cases will be
carried out throughout the course, in an integrated way in the various topics.

Training Activities and Methodology

TIPUS TiTOL HORES RAs
. . KA25, KA26,
Directed 1. Oral presentations by the teacher 12
KA27
. 2. Practical exercises or other teacher-guided training
Directed L 17.75  SA25, SA26
activities
: . : . KA27, SA25,
Supervised 1. Resolution of guided practices 10
CA25
Supervised 2 Oral presentation of the student 5 KA26, CA26
Autonomous | 1. Read theoretical literature 10 KA25

34


https://www.uab.cat/en/sciences/doc/guies-docents-2026-27.pdf

General description of contents. Updated as of 21 May 2026.
UAB Universitat Autonoma Updates in https://www.uab.cat/en/sciences/doc/guies-docents-2026-27.pdf
de Barcelona The final contents will appear in the final study guide.

2. Practical exercises developed by students
Autonomous | . 48 SA27
independently

Autonomous ‘ 3. Development of a final project 19 SA27, CA25

The content of the course will be developed from the following activities:

e Oral presentations by teachers

e Reading book chapters or articles (individual student activity, complementary to classroom
work)

e Practical classes guided by the teacher

¢ Independent student work based on the teacher's proposals

e Students' oral presentation

Various GIS software will be used to carry out the course.

Evaluation

Continuous assessment activities

WEIGHT
TITLE HOURS RAs Types
(%)
KA25, KA26, SA25, .
1. Final exam 40% 3 Evaluation
CA25
2. Oral presentation 30% 0.25 KA27,SA27, CA26 Directed
3. Practical exercises developed at
o P 30% 0 SA26 Autonomous

Regular assessment

The evaluation of the course will be obtained from the resolution of practical exercises done in
class and at home (30% of the final grade), a brief oral presentation (30%) and a short final exam
(40%).

If the final grade does not reach 5, the student has another opportunity to pass the subject
through the retake exam that will be held on the date set by the coordination of the degree. In
this test, both exams (theoretical and practical) can be retaken. The internship and coursework
part is not recoverable.

Single assessment

This subject does not provide for single assessment in accordance with the coordination of the
degree and the Dean's Office of the Faculty of Sciences.

Copying and plagiarism

In the event that the student commits any irregularity that may lead to a significant variation in
the grade of an assessment act, this assessment will be graded 0, regardless of the disciplinary

35


https://www.uab.cat/en/sciences/doc/guies-docents-2026-27.pdf

General description of contents. Updated as of 21 May 2026.
UAB Universitat Autonoma Updates in https://www.uab.cat/en/sciences/doc/guies-docents-2026-27.pdf
de Barcelona The final contents will appear in the final study guide.

process that may be carried out. In the event that there are several irregularities in the evaluation
acts of the same subject, the final grade of this subject will be 0. Those evaluation reports in which
there have been irregularities are not recoverable.

Use of Al

In this subject, the use of Artificial Intelligence (Al) technologies is not allowed in any of its phases.
Any work that includes Al-generated fragments will be considered a lack of academic honesty and
may result in a partial or total penalty in the grade of the activity, or greater penalties in cases of
severity.

Bibliography

To the program
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A11: Qualitative Methods for Research in Social Sciences

Number of ECTS credits 5
Typology oP
Temporary organization 1.1

Learning outcomes of the = Knowledge:

SUBJECT KA28: Describe the epistemological concepts and design logic of qualitative and quantitative
research in social sciences. (KT01)
KA29: Define the different sources of information and data collection, processing and analysis
techniques used in social science research (including the necessary software), recognising their
usefulness. (KT01)

Skills:

SA28: Prepare exhaustive bibliographic reviews (systematic and narrative) on topics of interest in
the field of Environmental Science and Technology. (ST03)

SA29: Apply self-directed learning to acquire, deepen and update research and data analysis
methodologies (interviews, focus groups, participant observation, etc.) in the field of social
sciences. (ST05)

SA30: Determine the most appropriate methodological articulation based on the research
questions posed in the field of social sciences. (STO8)

Competencies:

CA27: Formulate research questions that integrate the interactions between ecological,
economic, and social systems to address sustainability challenges, considering their ethical and
social implications. (CT01)

CA28: Design research in the social sciences, selecting and applying appropriate qualitative
methods and techniques to address complex environmental problems. (CT02)

CA29: Critically evaluate the ethical and social implications in the design of research in the field
of social sciences. (CT06)

Prerequisites

There are no prerequisites.

Objectives

This module develops skills in research design, guiding students through the logic of the research process and
providing them with the analytical, methodological, and technological tools necessary to conduct qualitative
research in the social sciences. Throughout the course, students will engage with the conceptual and
epistemological aspects of research design (including research questions and literature review), the
development of research methods, ethical considerations, data collection techniques and skills, as well as
data processing, analysis, writing, and presentation of research findings.

Students will define the objectives of their research, design a qualitative study, access existing data, prepare
fieldwork, select appropriate techniques to obtain the required data, take detailed field notes, reflect on and
monitor their research process, learn qualitative data analysis software, conduct different types of data
analysis, and write analytical memaos, reports, and articles. By the end of the course, students will be able to
critically assess and evaluate research conducted by other scholars.
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The course is organized and conducted as a research seminar, including weekly readings, discussions, field

exercises, in-class activities, fieldwork reports, and student presentations. Students are expected to come to

class prepared, having completed the readings and assignments, and to actively participate in class

discussions.

Contents

Section 1: Foundations of Qualitative Research

e Session 1 Introduction to research and research design in Social Sciences

e Session 2 The research topic and research question

e Session 3 Research design

Section 2: Data Collection Techniques

e Session 4 Data collection I: Interviews

e Session 5 Data collection Il: Focus Groups

e Session 6 Data collection Ill: Observation and case studies

e Session 7 Data collection IV: Other qualitative methods

Section 3: Analysis and Advanced Approaches

e Session 8 Data analysis: CAQDAS

e Session 9 Mixed Methods and Community-Based Participation

Section 4: Final Aspects of Research

e Session 10 Managing ethical issues

e Session 11 Writing and publishing qualitative research

Activities and Methodology

TIPUS TiTOL HORES RAs

Dirigides Exposicions orals del professor 16 KA28, KA29
Dirigides Exercicis practics guiats pel professor 8 KA29, SA30
Dirigides Treball de camp 4 SA29, SA30, CA28
Supervisades | Treballs grups reduits 10 SA30, CA27,CA28
Supervisades | Tutoritzacié 6 SA29, SA30, CA29
Autonomes Llegir literatura teorica 15 KA28, SA28
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R Tasques breus desenvolupades pels estudiants de
Autonomes )
manera independent 16 SA29, SA30
. Desenvolupament d'un treball final (individual i en SA28, SA30, CA27,
Autdonomes
grup) 40 CA28, CA29
Autdonomes Preparaci6 del treball de camp 4 SA29, CA28

Work in large group (classroom):

1. Discussion of the assigned papers for the session (critical analysis)
Individual student work:

1. Preparation of weekly assignments and readings

2. Preparation and design of qualitative research

3. Class exercises
Work in small groups:

1. Preparation, conduction, and transcription of an interview

2. Writing a group report based on an interview

3. Workshop on qualitative data analysis (QDA software — CAQDAS)

4. Fieldwork

Annotation:
Within the timetable established by the institution or degree programme, 15 minutes of one class will be
allocated for students to evaluate their lecturers and courses/modules through questionnaires.

Assessment

Continuous Assessment Activities

TITOL PES (%) HORES RAs Tipus

40% | Examen 2 40% Examen

10% | Discussio lectures 2 10% Discussio lectures

50% | Treball (individualien grup) 2 50% Treball (individualien grup)

The course will include the discussion of readings, the preparation of assignments, and an exam for its
assessment. Attendance and active participation in class discussions will be taken into account, including the
quantity and quality of participation and a constructive attitude toward acquiring knowledge. Only the exam
can be retaken.
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To participate in the recovery exam, students must have previously been assessed in a set of activities whose
weight amounts to at least two-thirds of the total grade. In this case, to pass the course, the student must
take the resit exam when the exam grade is below 4 or the overall course average is below 5.

Students will receive a “Not evaluable” grade if they submit zero learning evidence or if the submitted work
accounts for up to one-third of the total grade. If this threshold is exceeded, the final grade can no longer be
“Not evaluable” and will be based on the learning evidence provided.

If a student commits any irregularity that may lead to a significant variation in the grade of an assessment
activity, that activity will be graded with a 0, regardless of any disciplinary process that may follow. If multiple
irregularities occur in the assessment activities of the same course, the final grade for the course will be 0. If
any irregularity occurs in the exam, it will not be eligible for resit.

This course does not offer a single-assessment system.

For this course, the use of Artificial Intelligence (Al) technologies is permitted exclusively for support tasks
such as bibliographic or information searches, summarisation, text correction, or translations. Students must
clearly identify which parts have been generated with such technology and specify the tools used. Lack of
transparency regarding the use of Al in this assessable activity will be considered academic dishonesty and
may result in partial or total penalties on the activity grade, or more severe sanctions in serious cases
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A12: Environmental Law: Essential Foundations for Professionals

Number of ECTS credits 5
Typology oP
Temporary organization 1.1

Learning outcomes of the = Knowledge:

SUBJECT KA30: Describe the European Union and international legal framework for environmental
protection, including the regime applicable to climate change. (KT01, KT04)
KA31: Explain the instruments of environmental prevention and control (strategic environmental
assessment, environmental impact assessment, liability for environmental damage, permits) and
voluntary instruments such as environmental certification and Corporate Social Responsibility
(CSR). (KTO1)
KA32: Distinguish the specific legal protection regimes for different regulated environmental
sectors such as water, coastline, atmosphere, waste, contaminated soils and biodiversity. (KT03,
KT05)

Skills:

SA31: Interpret current environmental regulations by applying them to specific situations and
problems of sustainable management. (ST01)

SA32: Evaluate the integration of the environmental component in sectoral public policies from a
legal perspective and considering the scope of application of each regulation. (ST08)

Competencies:

CA30: Analyze complex socio-environmental problems from a legal perspective, based on critical
judgments on the application and effectiveness of environmental regulations. (CT01)

CA31: Critically evaluate the ethical and social implications of environmental regulations and
policies. (CT06)

CA32: Demonstrate ethical responsibility and respect for fundamental rights and duties in the
field of environmental law. (CT08)

Prerequisites

It is recommended that students have a basic knowledge of Law. Even so, each year a small introduction is
made on the rules that are applicable, their hierarchy, the competence regime, and the various judicial levels.

Objectives and Contextualisation

This module is aimed at allowing students to understand and interpret the basic legal regime applicable to
the environment and sustainability. Administrative environmental law will be discussed in particular,
provided that it constitutes the cornerstone of the legal basis applying to the action of the public
administrations concerning the environment, and also has a relevant impact in the world of business.

For that purpose, the subject is structured in three large thematic blocks. In the first, it is about offering an
overview of what is currently understood by Environmental Law, which legal disciplines converge and in what
way; Here it is absolutely essential to see the relevance of international environmental law as well as the
environmental law of the European Union. It will also be necessary to influence the right of citizens to have
an environment suitable for the development of the person and the duty to preserve it and the obligation of
the public powers to ensure the rational use of all natural resources. That is why the role of the Environmental
Administration and that of the citizens in the preparation and execution of Environmental Law will have to
be discussed.
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In the second block, several transversal mechanisms will be studied, which aim to guarantee the participation
of citizens in environmental affairs, prevent damage to the environment, favour voluntary environmental
rating or management systems, or establish the responsibility of those who cause damage environmental
issues, such as access to environmental information, liability for environmental damage, integrated pollution
control, environmental impact assessments, eco-labelling and environmental audits.

Finally, the third block will offer an overview of what is the legal regime applicable to environmental
subsectors that are usually given independent regulatory treatment, both in terms of the existing distribution
of competences and degree of development at state, regional and local, as in the administrative organization
adopted, the rules currently in force, their interpretation and the level of application observed: the
protection of natural spaces and biodiversity, and protection, management and planning of the landscape;
the coast, the coast and the marine environment; continental waters; waste and contaminated soil and
atmospheric, acoustic and light pollution. Depending on the time available, they will work more or less
thoroughly.

Contents

BLOCK 1: GENERAL PART

1. Environmental protection and sustainability objectives as the subject matter of law. Principles. The
environmental legal system.

2. The international framework for the legal protection of the environment. The international legal regime
applicable to climate change.

3. The significance of European Union Environmental Law. Actors, competences (powers) and principles.
The regulatory instruments used and their relationship with domestic law. Exercise of competences. The
difference and complementarity with European strategic environmental programmes. The Eighth
Environment Action Programme to 2030 and the European Green Deal.

4. Public Administration and environmental protection. Competences and environmental
administrative organisation.

THEMATIC BLOCK 2: Cross-cutting mechanisms

5. Environmental information, citizen and group participation, and access to justice in environmental
protection. Citizens’ right to participate in the most relevant environmental protection decisions.

6. Liability for environmental damage. Basic features of criminal, civil, administrative and so-called
environmental liability applied to this field.

7. Environmental assessment of plans and programmesor strategic environmental assessment.
Environmental impact assessment of projects, works, installations and activities.

8. Environmental prevention and control through permits for potentially polluting activities.

9. Traditionally voluntary instruments and their evolution. Incentives for environmental protection.
Environmental certification: Ecolabel, green claims/greenwashing, EMAS, ISO standards; Corporate
Social Responsibility.

THEMATIC BLOCK 3: Regulated sectors

10. Protection of inland waters.

11. Protection of the coastline and the marine environment.

12. Atmospheric pollution, noise pollution; light pollution and odours: their legal treatment. The
regime applicable to climate change.

13. Legal regime of waste and contaminated soils. Circular economy. Hazardous substances.
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14. Protection of natural resources. Special protection areas. Protection of biodiversity and the
protection, management and planning of landscapes.

15. Integration of the environmental component into the formulation and implementation of sectoral public
policies: transport, energy, agriculture...

Activities and Methodology

TYPE TITLE HOURS |LOs
Directed Lectures 20 KA30, KA31, KA32
Directed Seminars / Practical sessions /J10 SA31, SA32, CA30

Classroom activities

Supervised Tutorials 5 KA30, KA31, KA32, SA31, SA32, CA30, CA31,
CA32

IAutonomous Study 40 KA30, KA31, KA32, SA31, SA32, CA30, CA31,
CA32

Autonomous Readings: articles, case law... 10 KA30, KA31, KA32, CA31, CA32

[Autonomous Preparation of presentations and|25 SA31, SA32, CA30

practical work; drafting of papers
and/or essays

The Environmental Law course is delivered through directed, supervised and autonomous activities.
Directed activities consist of theoretical lectures and seminars/classroom activities.

Seminars and classroom activities usually consist of oral presentations of readings, case law and practical
cases, following prior individual work (autonomous activity) and subsequent group deliberations in the
classroom (directed activity). The materials are available on the Virtual Campus.

At the beginning of the course, a timetable will be published so that students can consult the schedule of
theoretical classes and seminars/classroom activities.

Note: 15 minutes of one class session will be reserved, within the timetable established by the
centre/degree programme, for students to complete teaching staff and course evaluation questionnaires.

Assessment

WEIGHT TITLE HOURS LOs TYPE

30% First mid-term exam |2.5 KA30, KA31, KA32 |JAssessment

30% Second mid-term|2.5 KA30, KA31, KA32 |Assessment
exam
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40% Class presentations|10 KA30, KA31, KA32|Directed
and practical SA31, SA32, CA30,
sessions; papers, CA31, CA32
essays

1. Continuous Assessment

1.1 Assessable activities — Assessment of the theoretical contents of the course is based on two mid-term

examinations (each worth 30% of the final mark). The remaining 40% corresponds to the assessment of
classroom activities (presentations, practical exercises, etc.) and the papers or essays prepared by students.

At the beginning of the course, the lecturer will make available to students a timetable specifying the specific
assessable activities and their weighting, within the limits set by this course guide. It will
also indicate whether they are individual or group activities and the scheduled date.

Students will be assessable provided that they have completed a set of activities whose weight amounts to
at least two thirds of the total course mark. If this threshold is not reached, the lecturer may consider the
student as not assessable.

The dates set for examinations and other assessable activities are compulsory. Only duly justified
circumstances that absolutely prevent attendance may allow the activity to be taken on a different date.
Driving tests and similar situations are not considered justified reasons.

Mid-term examinations assess knowledge acquired in both lectures and seminars/classroom activities. At the
beginning of the course, the lecturer will inform students of the format of the examinations (multiple choice,
essay questions, mixed system, etc.).

The marks for classroom activities and written work will also take into account the knowledge and skills
applied (ability to solve practical cases, argumentation, presentation skills, teamwork, among others).

To pass the course, it is necessary to obtain a weighted average mark of 5 points. There will be no possibility
for students to complete additional work to increase the final average mark.

Students who fail the course (i.e., obtaining an average of less than 5 out of 10) may take
the resit examination in accordance with the conditions set out below.

1.2 Resit — Only students who have sat both mid-term examinations may take the resit examination. There is
no minimum mark required to access resit: all students who have sat both mid-term exams and have not
passed the course may take the resit.

In this examination, both mid-term exams (theoretical and practical) may be recovered. Coursework and
practical work are not recoverable. The content of the resit will cover the contents of both mid-term
examinations. The lecturer will specify the format and structure of the resit examination.

The resit examination will take place on the date officially determined by the Master’s Coordination.

In the resit grade, marks obtained for practical activities or coursework, as well as those obtained in any of
the mid-term examinations, will not be taken into account.

1.3 Copying, plagiarism and use of Artificial Intelligence (Al) — Students who copy or attempt to copy in mid-

term examinations or written exercises carried out in the classroom will receive a mark of 0 for the course
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and will not be entitled to sit the resit examination. Likewise, students who copy or attempt to copy in
the resit examination will receive a mark of 0.

Students who submit a practical exercise or any other activity in which there is evidence of plagiarism or who
cannot justify the arguments presented will receive a mark of 0 for the activity and a warning. In the event
of repeated conduct, the student will fail the course and will not be entitled to sit the resit examination.

Restricted use of Al: For this course, the use of Artificial Intelligence (Al) technologies is permitted exclusively
for support tasks (such as bibliographic or information searches, proofreading or translations), or within the
context of specific activities in which the lecturer expressly provides for the use of such technologies (such
as case simulations). The student must clearly identify which parts have been generated using Al, specify the
tools used and include a critical reflection on how these tools have influenced the process and the final result.
Lack of transparency will be considered a breach of academic honesty and will entail the same consequences
as plagiarism.

2. Single Assessment

2.1 Assessment activities — Assessment of the course is based on three activities: first mid-term exam (30%),

second mid-term exam (30%) and practical exam (40%). All these activities will take place on the same
day. The date of the assessments will coincide with that set for the second mid-term examination under the
continuous assessment system.

The same “not assessable” criterion applies as in continuous assessment.

Students who copy or attempt to copy in the mid-term test, the final examination or the practical test will
receive a mark of 0 for the course and will not be entitled to the resit examination. Likewise, students who
copy or attempt to copy in the resit examination will receive a mark of 0.

2.2 Resit— Only students who have sat all the activities referred to in paragraph 2.1 may take
the resit examination. The same resit system as for continuous assessment will apply.

Review of the final mark follows the same procedure as in continuous assessment.
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A13: Corporate Social Responsibility: Company Sustainability Report

(TBD)

Number of ECTS credits
Typology
Temporary organization
Language
Modality

Contents of the subject

Learning outcomes of the
SUBJECT

Training Activities

5

oP

1.2

English
Face-to-face

e  Concept and theoretical perspectives of CSR.

e  Strategic management and CSR.

e Leading international initiatives related to CSR.

e  Environmental management tools.

e CSR communication. EU standards and sustainability reporting: environmental and social
risks.

Knowledge:

KA33: Define the concept and theoretical perspectives of Corporate Social Responsibility (CSR), as
well as the changing relationship between companies, society and public administrations. (KT01)
KA34: Describe key international initiatives and regulation related to the different dimensions of
CSR (economic, environmental, social, corporate governance). (KT01)

KA35: Relate CSR to the strategic management of organisations and business management.
(KT01)

Skills:

SA33: Apply methodologies for CSR management and communication, including the use of
European Union standards. (ST01)

SA34: Apply self-directed learning strategies that allow continuous updating in the field of CSR
and adaptation to its new social demands. (STO53

Competencies:

CA33: Work effectively in an international and multidisciplinary context to address CSR-related
sustainability challenges. (CT04)

CA34: Critically evaluate the ethical and social implications of CSR strategies. (CT06)

CA35: Propose measures to reduce social inequalities, with special attention to gender
inequalities in the field of CSR and the sustainability report. (CT07)

Directed Supervised Autonomous
Hours 30 18 77
% face-to-face 100% 10% 0%

attendance
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Al4: Sustainable Transport and Mobility Policies

Number of ECTS credits
Typology
Temporary organization

Learning outcomes of the
SUBJECT

Prerequisites

5
opP
1.2

Knowledge:

KA36: Differentiate the concepts of mobility and transport, as well as the factors that influence
them, and their implication in urban sustainability. (KT01)

KA37: Explain the environmental externalities and social consequences of the transport system,
including spatial justice, social exclusion in access to mobility, impacts on economic development,
and public health and well-being (KT01)

KA38: Identify emerging technologies and their impact on urban mobility, as well as acceptance
and opposition to transformative urban policies. (KT01)

Skills:

SA35: Analyse specific mobility problems to identify strategies to reduce dependence on the car.
(STO1)
SA36: Select key actors in the design and implementation of sustainable mobility policies. (STO7)

Competencies:

CA36: Evaluate the environmental and social impacts of transport systems to support proposals
for sustainable mobility management. (CT03)

CA37: Communicate the conclusions on transport and mobility policies to specialised and non-
specialised audiences, clearly and unambiguously, adapting the message to the context. (CT05)
CA38: Propose measures to reduce social inequalities in access to and use of transport. (CT07)

There are no formal prerequisites. The course is open to students from all master specialisations. Basic

familiarity with debates in urban planning, sustainability, urban geography or public policy is recommended.

Students without previous training in urban mobility or transport planning will be asked to work through a

short introductory reading pack provided at the beginning of the course. As the course is taught in English,

students must be able to read academic texts and participate in discussions in English.

Objectives

¢ To distinguish between mobility and transport, and to understand the political character of decisions

about infrastructure, public space, and everyday accessibility.

* To analyse how spatial, socioeconomic and sociopsychological factors shape mobility patterns and modal

choice.

e To assess the environmental, social, economic and health consequences of transport systems, with
particular attention to spatial justice, urban sustainability and the unequal distribution of mobility-related
impacts, risks and benefits.

e To examine policies and strategies aimed at reducing car dependency and promoting more active,
inclusive and sustainable forms of mobility, situating them within debates on ecological transition, urban
conflict and the transformation of city models.

¢ To understand the factors that explain acceptance of and opposition to transformative urban policies,

including perceptions of fairness, impact, responsibility and habit change.
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e Introduction: the politics of mobility. Distinguishing mobility from transport; everyday mobility; who plans,

for whom planning is done, and how mobility problems are framed.

e Spatial determinants of mobility. Density, diversity, design, accessibility, the 15-minute city, proximity

environments, transit-oriented development, and the relationship between land use and modal choice.

¢ Socioeconomic and sociopsychological determinants. Age, gender, income, household composition,

vehicle availability, trip purpose, time, cost, information, habits, symbolic values, and motonormativity.

e Environmental externalities of transport systems. Energy, emissions, fleet renewal, rebound effects, the

Jevons paradox, car bloat, and the limits of technological fixes.

e Social and economic externalities. Accessibility, social exclusion, spatial justice, infrastructure impacts,

time poverty, retail activity, real estate values, and the relationship between housing, mobility, and

inequality.

¢ Health and road-safety impacts. Air pollution, noise, physical activity, urban heat islands, traffic injuries,

unequal distribution of risk, and Vision Zero approaches.

¢ Car dependency and strategies for change. Induced demand, traffic evaporation, traffic calming, public

transport, active mobility, pricing/congestion charging, superblocks, pedestrianisation, and the

reallocation of road space.

e Future mobilities. Electric vehicles, autonomous vehicles, micromobility, MaaS, data governance, privacy,

logistics, induced-demand risks, and equity implications.

e Acceptance, opposition, and political conflict. Perceived impacts and fairness, responsibility, values, social

norms, public communication, and case analysis of transformative urban policies, with attention to

Barcelona.

Activities and Methodology

The methodology combines lectures, discussion seminars, problem-based learning, case analysis, applied

exercises and short written assignments. The course emphasises the connection between theory, empirical

evidence and political conflict: students will work with academic readings, policy reports, audiovisual

materials, local and international examples, and practical exercises such as a personal mobility log, the

representation of activity spaces, and the critical analysis of a mobility policy.

Overall workload distribution: 30 directed hours, 18 supervised hours and 77 autonomous hours. Total: 125

hours.

TYPE TITLE HOURS LOs

Directed Lectures and conceptual seminars 14 KA36, KA37, KA38, CA36

Directed Guided debates and in-class case analysis 8 SA35, SA36, CA37, CA38
Applied workshops: mobility log, activity spaces,

Directed o ) c . IR WD SA35, CA36, CA38
and urban-policy exercises

) Supervision of the case-study work and policy
Supervised SA35, SA36, CA36, CA38

brief
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) Preparation and feedback on presentations and
Supervised SA36, CA37
debates
Supervised Supervised discussion of readings and materials 5 KA36, KA37, KA38, CA37
Reading academic articles, policy reports, and
Autonomous o . 25 KA36, KA37, KA38
audiovisual materials
Preparation of the mobility log and activity-
Autonomous 12 SA35, CA36, CA38
space map
Preparation of seminars, debates, and
Autonomous L 10 SA36, CA37
documented participation
Preparation of the final assighment / policy brief SA35, SA36, CA36, CA37,
Autonomous 30
/ case study CA38
Assessment
Continuous Assessment Activities
WEIGHT
TITLE HOURS LOs Type
(%)
Written synthesis test |: concepts,
theoretical frameworks and | 30% 1.5 KA36, KA37, SA35, CA36 Assessment
determinants of mobility
Written synthesis test Il:
. o KA37, KA38, SA35, SA36,
externalities, transport policies and | 30% 1.5 Assessment
) CA36, CA38
applied cases
Assignment 1 15% 10 KA36, SA35, CA36, CA38 Autonomous
. KA37, KA38, SA35, SA36,
Assignment 2 15% 14 Autonomous
CA36, CA38
Active and documented
o ) ) KA36, KA37, KA38, SA36, .
participation in seminars, debates | 10% 0 CA37 Directed
and classroom activities

The continuous assessment of the course is based on three main components: a written synthesis test, two

short applied assignments and active participation in class sessions. The written test accounts for 60% of the

final grade and is structured into two differentiated parts: the first part focuses on concepts, theoretical

frameworks and determinants of mobility, while the second part focuses on the analysis of externalities,

transport policies and applied cases. Each part accounts for 30% of the final grade.

The two assignments together account for 30% of the final grade. The remaining 10% corresponds to active

and documented participation in seminars, debates and classroom activities. Participation will not be
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assessed solely on the basis of attendance, but on informed contributions to discussions, preparation of
readings or materials, and the ability to connect the course contents with contemporary cases, evidence and
debates.

Recovery. The recovery date will be set by the degree coordination. The final written test can be reassessed.

Not assessable. Students will be considered not assessable when they have not submitted assessment
evidence representing at least 40% of the final grade.

Copying and plagiarism. If a student commits any irregularity that may lead to a significant variation in the
grade awarded for an assessment activity, this activity will be graded with 0, regardless of any disciplinary
proceedings that may be initiated. If several irregularities occur in the assessment activities of the same
course, the final grade for the course will be 0. Assessment activities in which irregularities have occurred
cannot be reassessed.

Use of Al In this course, the use of Artificial Intelligence technologies is permitted as an integral part of the
development of coursework, provided that the final result reflects a significant contribution by the student
in terms of analysis and personal reflection. Students must clearly identify which parts have been generated
using this technology, specify the tools used, and include a critical reflection on how these tools have
influenced the process and the final outcome of the activity. Lack of transparency in the use of Al will be
considered a breach of academic honesty and may lead to a penalty in the grade for the activity, or more
serious sanctions in severe cases.

Bibliography
e Banister, D. (2008). The sustainable mobility paradigm. Transport Policy, 15(2), 73-80.
e Cervero, R. (1998). The Transit Metropolis: A Global Inquiry. Island Press.

¢ Cresswell, T. (2010). Towards a politics of mobility. Environment and Planning D: Society and Space, 28(1),
17-31.

e De Witte, A., Hollevoet, J., Dobruszkes, F., Hubert, M., & Macharis, C. (2013). Linking modal choice to
motility: A comprehensive review. Transportation Research Part A, 49, 329-341.

¢ Freudendal-Pedersen, M. (2009). Mobility in Daily Life: Between Freedom and Unfreedom. Ashgate.
¢ Gehl, J. (2010). Cities for People. Island Press.
e Hickman, R., & Banister, D. (2014). Transport, Climate Change and the City. Routledge.

e Marquet, O., & Miralles-Guasch, C. (2014). Walking short distances. Transportation Research Part A, 70,
210-222.

e Marquet, 0., & Miralles-Guasch, C. (2015). The Walkable city and the importance of proximity

environments for Barcelona's everyday mobility. Cities, 42, 258-266.

e Marquet, O., & Miralles-Guasch, C. (2015). Neighbourhood vitality and physical activity among the elderly.
Social Science & Medicine, 135, 24-30.

e Miner, P., Smith, B. M., Jani, A., McNeill, G., & Gathorne-Hardy, A. (2024). Car harm: A global review of

automobility's harm to people and the environment. Journal of Transport Geography, 115, 103817.
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e Pereira, R. H. M., Schwanen, T., & Banister, D. (2017). Distributive justice and equity in transportation.
Transport Reviews, 37(2), 170-191.

¢ Schuitema, G., Steg, L., & van Kruining, M. (2011). When are transport pricing policies fair and acceptable?
Social Justice Research, 24(1), 66-84.

e Sheller, M., & Urry, J. (2006). The new mobilities paradigm. Environment and Planning A, 38(2), 207-226.

e Steg, L. (2005). Car use: Lust and must. Instrumental, symbolic and affective motives for car use.
Transportation Research Part A, 39(2-3), 147-162.

e Teixeira, J. F., Silva, C., Seisenberger, S., Blttner, B., McCormick, B., Papa, E., & Cao, M. (2024). Classifying
15-minute Cities: A review of worldwide practices. Transportation Research Part A, 189, 104234.

e Walker, I, Tapp, A., & Davis, A. (2023). Motonormativity: How social norms hide a major public health
hazard. International Journal of Environment and Health.

e World Health Organization Regional Office for Europe. (2022). Walking and cycling: latest evidence to
support policy-making and practice.
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Transportation Research Part D, 142, 104718.

e Villar-Abeijén, P., Miralles-Guasch, C., & Marquet, O. (2026). The effects of pedestrianization on
commercial dynamics: a quasi-experimental study in Barcelona. Applied Geography, 189, 103947.

Software

e Virtual Campus/Moodle for materials, submission and communication.

e Word processor and spreadsheet software (Microsoft Office, LibreOffice or Google Workspace) for reports
and basic analysis.

* Google My Maps or an equivalent tool for the mobility-log and activity-space exercise.

¢ Web mapping viewers and open urban data sources, such as OpenStreetMap, municipal geoportals or
research-project viewers.

¢ Optionally, QGIS, Datawrapper, Flourish, Kepler.gl, R or Python for students who wish to extend their
analysis; previous knowledge of these tools is not assumed.
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A15: Urban Ecology (TBD)

Number of ECTS credits
Typology
Temporary organization
Language
Modality

Contents of the subject

Learning outcomes of the
SUBJECT

Training Activities

5

oP

1.2
English

Face-to-face

e  Topics explored: Urban sustainability, resilience, vulnerability, environmental justice,
nature values, green infrastructure, nature-based solutions, ecosystem services, socio-
ecological-technological systems, urban metabolism, circular economy, industrial ecology
and urban agriculture.

e Tools and methodologies for the environmental improvement of cities at different scales
(neighbourhoods, buildings and urban environment): spatial analysis, environmental
modelling, multi-criteria decision analysis, socio-computational analysis, transdisciplinary
research, co-creation, industrial ecology tools applied to cities and their spaces such as:
life cycle assessment, ecodesign and material flow analysis.

Knowledge:

KA39: Define key concepts of urban ecology such as urban sustainability, resilience, vulnerability,
environmental justice, green infrastructure, nature-based solutions and ecosystem services.
(KT01)

KA40: Relate the concepts of socio-ecological-technological systems, urban metabolism, circular
economy and industrial ecology with the study of cities. (KT02)

KA41: Describe the fundamentals of urban agriculture and its role in the sustainability of cities.
(KT01)

Skills:

SA37: Apply tools and methodologies such as spatial analysis, environmental modelling and
multi-criteria assessment for the environmental improvement of cities. (ST01)

SA38: Critically select methods for valuing ecosystem services to apply them to urban planning
and management issues, involving citizens and other agents. (ST07)

Competencies:

CA39: Analyze complex socio-environmental problems in urban environments, considering the
interaction between ecological, economic, and social systems. (CT01)

CA40: Work effectively in an interdisciplinary context to address complex urban sustainability
challenges. (CT04)

CA41: Propose measures to reduce socio-environmental inequalities in the development and
planning of sustainable cities. (CTO7)

Directed Supervised Autonomous
Hours 30 18 77
% face-to-face 100% 10% 0%

attendance
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A1é6: Climate Change (TBD)

Number of ECTS credits
Typology
Temporary organization
Language
Modality

Contents of the subject

Learning outcomes of the
SUBJECT

Training Activities

5

oP

1.2
English

Face-to-face

. Patterns, causes and mechanisms of natural climate change in ocean and terrestrial
systems.

e  Attribution of recent climate change to anthropogenic activities.

e  Tools for the study of climate, including numerical modelling, impacts of climate change
and their consequences.

Knowledge:

KA42: Describe the patterns, causes and mechanisms of climate change, both natural and
anthropogenic, in ocean and terrestrial systems. (KT04)

KA43: Describe the tools and methodologies for the study of climate, including numerical
modelling, and their application in the understanding of climate change. (KT01)

KA44: Describe the current and future impacts of climate change and its consequences on natural
and social systems. (KT04)

Skills:

SA39: Independently select information in the scientific literature to support and contextualise
research in the field of climate change. (ST03)

SA40: Continuously update one's own knowledge in climate science and its challenges through
self-directed learning strategies. (ST0O5)

SA41: Critically select appropriate methodologies for climate vulnerability and risk assessment at
different scales. (ST08)

Competencies:

CA42: Analyse the complexity of climate science and the challenges of climate change, integrating
knowledge and formulating critical judgements on the associated social and ethical
responsibilities. (CT01)

CA43: Communicate conclusions about climate change, its impacts and coping strategies to
specialised and non-specialised audiences in a clear and unambiguous way. (CT05)

Directed Supervised Autonomous
Hours 30 18 77
% face-to-face 100% 10% 0%

attendance
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A17: Biocultural Diversity

Number of ECTS credits 5
Typology oP
Temporary organization 1.2

Learning outcomes of the = Knowledge:

SUBJECT KA45: Describe the concept of biocultural diversity, the intersections between biological, linguistic
and cultural diversity, and human-nature interactions analyzed from historical ecology and
ethnobiology. (KT01)

KA46: Describe biocultural approaches to conservation and health, as well as mechanisms for
maintaining biocultural diversity (land and cultural rights) in relation to environmental justice and
decolonization. (KT01)

KA47: Explain the threats to indigenous and local knowledge systems, and the synergies and
tensions with scientific knowledge systems, including the role of digital technologies and their
risks and opportunities. (KT07)

Skills:

SA42: Select information in the scientific literature to inform and contextualize research on
biocultural diversity. (ST03)

SA43: Determine strategies for the co-production of knowledge with local communities in
biocultural diversity studies. (ST06)

SA44: Select relevant community and institutional actors in biocultural diversity and conservation
projects. (ST07)

Competencies:

CA44: Communicate complex ideas and opinions about biocultural diversity, its challenges and
conservation approaches, to specialized and non-specialized audiences. (CT05)

CA45: Critically evaluate the ethical and social implications of interventions in contexts of
biocultural diversity. (CT06)

Prerequisits

Students are expected to show an interest in the intersections between biological and cultural diversity, as
well as in the social dimensions of conservation science, policy, and practice. Throughout the course, key
concepts from different academic traditions will be used, such as critical geography, political ecology, cultural
anthropology, ethnobiology or ecological economics. Having some general knowledge about the scientific
literature in these areas would be very beneficial, although it is not strictly necessary. It is recommended to
have a basic knowledge of conservation science (e.g. general notions about the history of conservation or
basic principles of community conservation), as the social and ecological outcomes of different conservation
approaches will be critically examined throughout the course. Proficiency in English (both oral and written)
is required for this course.

Objectives

The term "biocultural diversity" refers to the spatial overlap and interconnections between biological
diversity and cultural diversity. There is increasing evidence that some of the least ecologically altered
landscapes on the planet coincide with territories that belong, are inhabited and/or managed by Indigenous
Peoples and local communities. Moreover, there is a growing consensus every day that this coincidence is
not at all random, and can be explained through the deeply intertwined relationships between biological
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diversity and cultural diversity. In this sense, there is a solid base of scientific evidence demonstrating that
the losses of biological, cultural and linguistic diversity are inextricably linked and are affected by the same
pressures.

In this course we will explore biocultural diversity: what it is, why it is important and what factors can cause
its erosion or maintenance. We will also address how it can be maintained and how biocultural approaches
are being adopted in both research and public policy. The course is divided into sessions with different topics
related to current biocultural research. Most classes will combine theory with practical applications and the
use of audiovisual materials to illustrate the complex intersections between biological diversity and cultural
diversity. We will also present real case studies of ongoing research to exemplify the different challenges
involved in doing field research with a biocultural perspective. We will use debates, ethical dilemmas, and
socio-environmental conflict resolution exercises to highlight how biocultural approaches to conservation
often involve finding balances between conflicting goals, visions, and values.

At a methodological level, we will offer a general introduction to different field research methods used in
ethnobiology and related disciplines, as well as to databases and biodiversity maps that are used in research
on biocultural diversity. We will also work on impact-oriented writing, considering different audiences and
objectives, as well as the right tools to achieve the desired impact.

Contents

The term "biocultural" is often used as a qualifier in a wide variety of contexts and initiatives, particularly in
the fields of cultural heritage and ecosystem management. "Biocultural relations", "biocultural indicators" or
"biocultural heritage" are just a few examples of the wide range of etymological and epistemic manifestations
that are usually grouped under the umbrella concept of biocultural diversity, often described as the total
variety exhibited by the world's interrelated natural and cultural systems. While the meaning of the term
biocultural remains open to debate and subject to interpretation, it essentially involves recognizing the
symbiotic and mutually enriching relationships between humans and the environment, as part of global
efforts to reduce the growing separation between nature and culture. Their use often responds to a
deliberate attempt to reflect the closely intertwined links between nature and culture, as expressed in land
and seascapes around the world. It is not surprising that biocultural thinking is gaining ground in areas such
as applied ecology, ethnobiology and related disciplines, positioning itself as an effective and fair model for
conservation policies and practices.

The contents of this course will offer a broad overview of current issues in the study of the relationships
between humans and nature from a biocultural perspective, recognizing the cultural dimensions of complex
socio-ecological systems. All sessions emphasize, based on recent methodological and theoretical
developments, that biocultural thinking is key to sustaining both the biophysical and sociocultural
components of dynamic, interactive and interdependent socio-ecological systems. The different sessions are
distributed as follows:

e Understanding human-nature interactions through the lens of historical ecology and ethnobiology.
e The intersections between biological, linguistic and cultural diversity.

e Threats to indigenous and local knowledge systems.

e Synergies and tensions between Western and indigenous knowledge systems.

e Biocultural approaches to conservation.
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e Environmental Justice, Decolonization and Indigenous Peoples.

e Maintenance of biocultural diversity: rights to land and culture.

e Biocultural approaches to health.

e The contributions of local knowledge to climate research.

e Risks and opportunities of digital technologies and participatory cartography with communities.

Based on these varied and diverse topics, this course will highlight the multiple ways in which biocultural
approaches promote transformations towards just, equitable and sustainable futures, and lead to a growing
appreciation of the feedback loops between ecological states and human well-being, as well as the ethical
dilemmas involved in applying biocultural approaches.

Training Activities and Methodology

TIPUS TiTOL HORESle RAs
Dirigides Classes practiques 13 KA45, KA46, KA47
Dirigides Classes teoriques 13 KA45, KA46, KA47
Dirigides Recapitulacié sobre el joc de rol 1 SA43, SA44, CA44
Dirigides Visualitzacié d’una pel-licula documental i 3 CA44, CA4S

debat

) Treball personal seguint les pautes del
Supervisades 18 SA42
professorat

Autonomes Cerca i lectura d’articles cientifics 50 SA42, SA44

. Elaboracié del treball escrit i preparacio de la
Autonomes ., 27 CA44, CA45
presentacié oral

The module consists of 12 sessions of 3 hours each. The sessions are divided into two parts. During the first
part (1.5 hours), students attend a master class and discuss the associated readings. Students are expected
to be prepared and have reviewed the compulsory material before class. During the second part (1.5 hours),
students will learn about the different methods used to explore the intertwined relationships between
biological and cultural diversity, as well as basic negotiation skills to resolve conservation conflicts. You will
also learn how to write with impact, whether for decision-makers, for academia or for a general audience, in
preparation for the final essay of the subject (which will be assessed).

Note: 15 minutes of a class will be reserved, within the calendar established by the centre/degree, for
students to complete the surveys to evaluate the performance of the teaching staff and the evaluation of the

subject.

Evaluation

Continuous assessment activities
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UAB aciarcaiona e ents il oo m the e oy st
TiTOL PES (%) HORES Ras Tipus
Assaig 30% 0 SA42, KA45, KA46, KAAT7 Autonoma
Negociacié ambiental (joc de rol) 30% 2 SA43, SA44, CA44 Dirigida
Participacid activa a classe 20% 0 KA47, CA44 Dirigida
Presentacié oral de I'assaig 20% 6 SA42, CA44, CA45 Avaluacié

This module does not offer Single Assessment, as agreed with the coordination of the Master's Degree and
with the Secretary of the Faculty of Sciences.

Students will be evaluated according to:

Active participation in class (20%), demonstrating understanding of the scientific topics discussed and

the readings, as well as participation in the debates held in class. Teachers will keep a written record
of all attendance and interventions in class, and students will be evaluated based on whether they
participate proactively with relevant and timely contributions that drive conversation. All sessions
will include a brief discussion of the material assigned to each class, in which students will have a
space to critically reflect on the main ideas. Face-to-face attendance is mandatory in this course. If a
student misses a class, he/she must inform the teacher in advance and write a critical essay of 500
words about the materials of the missed class (which must be delivered within one week of the
absence).

Trading simulation (30%). The performance of each student will be evaluated during the negotiation

simulation, based on three main criteria: (a) the breadth and depth of the scientific arguments used
during the negotiation; (b) their ability to achieve optimal results for the actor they represent in the
negotiation; and (c) the use of the different negotiation techniques taught in the preparatory session
prior to the class.

Writing with impact (30%). Students will submit a text in the format of an academic article,

journalistic article or public policy article, on a topic of their choice relevant to class discussions.

Brief oral presentation (20%) of the essay during the last two days of the course.

In this subject, the use of Artificial Intelligence (Al) technologies is not allowed in any of its phases. Any work
that includes Al-generated fragments will be considered a lack of academic honesty and may result in a partial
or total penalty in the grade of the activity, or greater penalties in cases of severity.

Any form of plagiarism, including the total or partial copying of other people's works without proper citation,
will be considered a serious offense. In accordance with current UAB regulations, these internships may result
in the failure of the activity or subject.

In the event of not reaching the minimum evaluation criteria, students may opt for a recovery activity under
the conditions and deadlines established by the teaching staff. To be able to access it, it will be necessary to
have participated in the continuous assessment activities. The specific characteristics of the recovery will be
adjusted to the nature of the competences not achieved.
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A18: Water Management

Number of ECTS credits 5
Typology oP
Temporary organization 1.2

Learning outcomes of the = Knowledge:

SUBJECT KA48: Explain the characteristics of the governance of hydraulic infrastructures, both
conventional (reservoirs, transfers) and alternative (desalination, reuse). (KT01)
KA49: Describe governance models for decentralized water systems, including groundwater,
graywater, and rainwater in urban environments. (KT01)
KA50: Define the concepts of hidden water flows (water-energy nexus, virtual water, water
footprint), water poverty, water as a social need, and commodification of water. (KT06, KT07)

Skills:

SA45: Propose solutions for the management of water demand, considering its complexity and
applying technological and economic criteria. (STO1)

SA46: Analyse the relevant actors in water governance, including administrations, users and civil
society. (ST07)

Competencies:

CA46: Design new forms of governance and strategies to address water challenges based on a
comprehensive analysis of water that considers its ecological, economic and social dimensions,
including risk management. (CT02)

CA47: Demonstrate ethical responsibility by promoting water governance that respects
fundamental rights, gender equity, and democratic values. (CT08)

Prerequisites

English proficiency in reading, speaking and writing

Objectives

This 5 ECTS elective course, open to Master SAES students. It allows students to explore contemporary
debates in global water resource management with aims to provide students with a theoretical and practical
foundation for addressing the multifaceted challenges of the water cycle across different scales.

The course moves beyond traditional supply-side engineering to analyze the governance of both
conventional (reservoirs, transfers) and alternative (desalination, reuse) infrastructures. Special attention will
be given to the shift toward decentralized systems—such as groundwater management and urban
greywater/stormwater harvesting—and the implementation of water demand management.

Students will examine the water-energy nexus and "hidden" dimensions like virtual water and water
footprints. Furthermore, the course critically addresses the social and ethical dimensions of water, including
water poverty, the risks of commodification versus remunicipalization, and the promotion of a governance
model rooted in fundamental rights, gender equity, and democratic values. Through classroom exercises,
case studies, seminars based on selected literature, and active debate, students will develop the competency
in understanding the basics of water management.
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Contents

General aspects of water resource management models.

Governance of large-scale conventional hydraulic infrastructure: reservoirs and water transfers.
Governance of large-scale alternative hydraulic infrastructure: desalination and reuse.

Governance of decentralized systems: groundwater, greywater, and stormwater in urban environments.
Water demand management: practices, economics, and technology.

Hidden water flows: water-energy nexus, virtual water, and water footprint.

Water poverty and water as a social necessity.

Commodification of water: privatization and (re)municipalization.

Risk management: droughts and floods.

Activities and Methodology

TIPO TiTULO HORAS RAs

Directed Lectures 10 KA48, KA49, KA50

Directed Exercises 8 SAA45, SA46, CA46, CA47

Directed Seminars 12 KA48, KA49, KA50, SA46

Supervised Assigned readings 4 KA48, KA49, KA50

Supervised Course Works 12 SA45, SA46, CA46, CA47

Supervised Tutorial 2 KA48, KA49, KA50, SA45, SA46, CA46, CA4T
Autonomous | Search 20 KA48, KA49, KA50, SA45, SA46, CA46, CA47
Autonomous | Personal study 27 KA48, KA49, KA50, SA45, SA46, CA46, CA47
Autonomous | Readings 30 KA48, KA49, KA50

The following activities will be carried out:
a) Lectures: Including some sessions led by a guest speaker.

b) Seminars: The teaching staff will provide a brief introduction to a specific topic, followed by student
presentations of the assigned readings, group discussions on the main points covered in the readings, and a
final conclusion coordinated by the instructor. Students are expected to read the assigned materials, prepare
and lead the discussions, and participate actively in the debates.

c) Exercises: Practical exercises will be conducted in class, including both individual and cooperative work.
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Note: Fifteen minutes of a class will be reserved, within the schedule established by the center/degree
program, for students to complete the evaluation surveys regarding the teaching performance and the
course.

Assessment

Continuous Assessment Activities

TITULO PESO (%) HORAS RAs

Class participation (including exercises) | 20% 4 SA45, SA46, CA46, CA47

Oral presentation in seminar 20% 1 KA48, KA49, KA50

Summary of seminar (writing task) 20% 3 KA48, KA49, KA50, CA47

Course work (Final presentation) 40% 1 KA48, KA49, KA50, SA45, SA46, CA46, CA47

e Class Participation (20%): includes participation in classroom debates and practical exercises
conducted in class.

e Oral Seminar Presentation (20%): based on the assigned readings.

e Seminar Summary (written) (20%): a written summary of the reading and the seminar debate that
took place on the day of the presentation.

e Coursework Project (40%): a poster presentation to apply the topics covered during the course. A
portion of the grade will be peer-reviewed.

Non-assessable: Any student who has not completed and submitted the coursework project will be
considered "non-assessable." Unsubmitted activities will be graded as zero (0).

Plagiarism: Should a student commit any irregularity that could lead to a significant variation in the grade of
an assessment activity, that activity will be graded as 0, regardless of any disciplinary process that may be
initiated. If multiple irregularities occur in the assessment activities of the same subject, the final grade for
the subject will be 0.

Single Assessment (Avaluacié Unica): This module does not offer the Single Assessment modality, in
accordance with the degree coordination and the Dean's Office of the Faculty of Sciences.

Retake (Resit): Activities related to class participation (including exercises) and the oral presentation of
assigned readings are not eligible for a retake. In the event of failing the coursework project, it can be
recovered on the date established by the faculty. The maximum grade for a retake is 5. Activities in which
irregularities are detected (plagiarism, copying, misuse of Al, etc.) are not eligible for recovery.

Use of Al (Restricted Use): For this subject, the use of Artificial Intelligence (Al) technologies is permitted
exclusively for support tasks, such as bibliographic or information searches, text correction, or translations.
Students must clearly identify which parts have been generated with this technology, specify the tools used,
and include a critical reflection on how these influenced the process and the final result of the activity. A lack
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of transparency regarding the use of Al in an assessable activity will be considered academic dishonesty and
may lead to a partial or total grade penalty, or more severe sanctions in serious cases.

Bibliography
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Bakker, Karen 2010. Privatizing Water. Governance Failure and the World’s Urban Water Crisis. Ithaca, NY:
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Software

No requirement
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A19: Tools for Analysing the Metabolism of Societies

Number of ECTS credits 5
Typology oP
Temporary organization 1.2

Learning outcomes of the = Knowledge:

SUBJECT KA51: Describe the concept of metabolism of societies and biophysical indicators of sustainability.
(KT01)
KA52: Explain the methodologies of Material Flow Analysis (MFA), Input-Output Analysis (I0A)
and Land and Time Budget Analysis. (KT01, KT02)
KA53: Describe the approach of the Integrated Multiscale Analysis of the Metabolism of Societies
and the integration of methodologies through system dynamics. (KT01)

Skills:

SA47: Calculate biophysical indicators to analyse the metabolism of societies in specific case
studies, such as the energy transition. (ST01, ST05)

SA48: Manage the specialized programs of Material Flow Analysis, Input-Output Analysis and
Land and Time Budget Analysis to assess sustainability. (ST02)

SA49: Select the appropriate methodologies for the analysis of the metabolism of societies at
different spatial and temporal scales. (ST08)

Competencies:

CA48: Design integrated methodologies for analysing the metabolism of societies to address
sustainability challenges. (CT02)

CA49: Critically evaluate the ethical and social implications of the metabolism models of societies.
(CT06)

Prerequisites

No prior knowledge is necessary.

Objectives

The main objective of this course is to introduce you to the main methodologies for analyzing the metabolism
of societies from the perspective of ecological economics, providing you with the necessary tools to apply
them in a practical and rigorous way to real case studies that will allow you to rigorously analyze the
biophysical dimension of socioeconomic systems.

Upon completion of the course, you will have achieved the following specific objectives:

¢ Understand the theoretical foundations of social metabolism and the main biophysical indicators of
sustainability.

e Apply Material and Energy Flow Analysis to quantify the biophysical exchanges of socioeconomic systems.
¢ Know and use the main data sources available for the calculation of metabolic indicators.
¢ Master the foundations of Input-Output Analysis and its applications in the context of social metabolism.

e Apply Land and Time Budget Analysis as a tool to evaluate the territorial and labor requirements of
productive systems.
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¢ Integrate the different methodologies within the framework of the Integrated Multiscale Analysis of the
Metabolism of Societies (MuSIASEM).

e Work collaboratively in groups to analyze specific case studies, and communicate and defend the results
obtained in a clear and well-founded manner.

Contents

The various topics developed in the course are:

e Topic 1: Introduction to the metabolism of societies.
o Exosomatic evolution of societies.
o Complexity and hierarchies.
o Biophysical indicators of sustainability.
o Ecological transition and metabolism
e Topic 2: Material and Energy Flow Analysis.
o Material and energy balances
o Data sources, calculation of indicators.
o Examples of applications.
e Topic 3: Fundamentals of Input-Output Analysis.
o Basicalgebra
o Principles of national accounts
o Data sources, calculation of indicators.
o Examples of applications.
e Topic 4: Land and Time Budget Analysis.
o Conceptual framework
o Data sources, calculation of indicators.
o Examples of applications.
* Topic 5: Integrated Multiscale Analysis of the Metabolism of Societies (MuSIASEM).
o Complex and emergent systems
o Grammars of energy, water, and land use.
o Data sources, calculation of indicators.
o Application examples.

The concepts and tools explained during the course will be applied in practical use cases throughout the
course, in an integrated manner across the various topics.

Activities and Methodology

TIPO TiTULO HORAS RAs
Directed 1. Oral presentations by teachers 10 K51, K52, K53
Directed 2. Practical exercises guided by teachers 19.75 SA47, SA48

SA48, CA48,

Supervised 1. Resolution of guided practical exercises 10 hs
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Autonomous 2. Preparation of oral presentation by the student 5 SA49, CA49
Autonomous 1. Reading theoretical literature 20 K51, K52, K53
. . ) SA47, SAA4s,
Autonomous 2. Practical exercises developed by students independently 34
SA49, CA48
Autonomous 3. Development of a final report on the practical work 18 CA48, CA49

The course content will be developed based on the following activities:
¢ Oral presentations by teachers
¢ Reading of book chapters or articles (individual student activity, complementary to classroom work)
e Practical classes guided by the teacher
¢ Independent work by students based on the teacher's proposals

¢ Oral presentation by students

Assessment

Continuous Assessment Activities

TiTULO PESO (%) HORAS RAs Type

1. Final report 20% 2 K51, K53, SA47, CAA9 Assessment
2. Oral presentation 30% 0.25 K52, K53, SA47, CA48 Directed

3. Practical exercises developed at home | 50% 6 SA47, SA48, CA48 Autonomous

Continuous assessment

The course assessment will be obtained from the resolution of practical exercises done in class and at home
(50% of the final grade), a brief oral presentation (30%), and a final report on the practical work (20%).

If the final grade does not reach 5, the student has another opportunity to pass the subject through the
remedial exam that will be held on the date set by the degree coordination. In this test, the grade of the final
report can be recovered. The oral presentation and practical exercises part is not recoverable.

Single assessment
This course does not provide for a single assessment.
Copying and plagiarism

In the event that the student carries out any irregularity that could lead to a significant variation in the grade
of an assessment act, this assessment act will be graded with 0, regardless of the disciplinary process that
may be instructed. In the event that several irregularities occur in the assessment acts of the same subject,
the final grade for this subject will be 0. Those assessment acts in which there have been irregularities are
not recoverable.
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Use of Al

In this course, the use of Artificial Intelligence (Al) technologies is permitted only for text editing and as a
learning aid. The use of Al for content creation, calculations, and/or data analysis is strictly prohibited. Any
work that includes these unauthorized uses will be considered a breach of academic integrity and may result
in a partial or full penalty to the activity’s grade, or more severe sanctions in serious cases.

Bibliography

Software
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A20: Strategies for Mitigation and Adaptation to Global Change (TBD)

Number of ECTS credits

Typology
Temporary organization
Language
Modality

Contents of the subject

Learning outcomes of the
SUBJECT

Training Activities

5

oP

1.2

English
Face-to-face

e Identify current socio-ecological challenges.

e  Conceptual framework of mitigation and adaptation strategies to global change.

e  Design of global change mitigation and adaptation strategies to promote resilience and
resilience to the effects of climate change (nature-based solutions).

e  Valorization of ecosystem services.

e  Follow-up and monitoring of ecosystem services.

e Assessment of global change mitigation and adaptation strategies in ecosystem services.

Knowledge:

KA54: Describe the conceptual framework of global change mitigation and adaptation strategies.
(KT04)

KAS55: Explain current socio-ecological challenges and the role of nature-based solutions in
mitigating and adapting to global change. (KT01)

KA56: Describe the valorization of ecosystem services as a component of adaptation strategies.
(KTO5)

Skills:

SA50: Apply tools and methods for the follow-up and monitoring of ecosystem services, as well as
to assess the impact of mitigation and adaptation strategies on them. (ST02)

SA51: Determine strategies for the co-production of mitigation and adaptation measures to
global change, in collaboration with local actors and communities. (ST06)

Competencies:

CA50: Design innovative proposals that incorporate nature-based solutions to address the effects
of climate change. (CT02)

CA51: Develop sustainable management solutions through mitigation and adaptation strategies,
based on the assessment of the impacts of global change. (CT03)

CA52: Propose well-founded measures to reduce socioeconomic inequalities in the
implementation of mitigation and adaptation strategies to global change. (CT07)

Directed Supervised Autonomous
Hours 30 15 80
% face-to-face 100% 10% 0%

attendance
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A21: Work Placement (TBD)

Number of ECTS credits
Typology
Temporary organization
Language
Modality

Contents of the subject

Learning outcomes of the
SUBJECT

Training Activities

PRO

1.2

Spanish
Face-to-face

The student joins the tasks assigned to companies in the environmental sector (in the broad
sense), as well as in the environmental departments of institutions (companies, research centers,
and public administrations). Such tasks may include the preparation of studies, reports,
assessments, work plans and other similar work.

Knowledge:

KA57: Relate the theoretical and methodological knowledge acquired in the master's degree with
the professional tasks and problems of an institution in the environmental sector. (KT01)

Skills:

SA52: Apply knowledge of environmental science and technology to carry out environmental
studies, reports or assessments or work plans in a professional environment. (ST01)

SA53: Appropriately and effectively use Information and Communication Technologies (ICT),
together with qualitative techniques and statistical tools, for diagnosis, proposal of solutions and
transmission of ideas and results in professional contexts of environmental studies. (ST02)

SA54: Communicate efficiently, orally and in writing, knowledge and results in the field of
environmental, economic and social sustainability, in professional environments. (ST04)

SA55: Execute the tasks assigned in the professional environment of environmental studies with
responsibility and proactivity, identifying opportunities for improvement. (ST05)

Competencies:

CA53: Integrate knowledge in a professional environment related to environmental, economic
and social sustainability, formulating critical judgments based on social and ethical
responsibilities. (CT01)

CA54: Design creative strategies and solutions to face contemporary environmental challenges,
applying assessment and communication instruments and techniques sensitive to a diversity of
interests and audiences. (CT02, CT05)

CA55: Work cooperatively in international and interdisciplinary contexts in the field of
environmental studies, assuming and respecting the different roles and responsibilities of team
members, as well as the established levels of hierarchy and coordination. (CT04)

Directed Supervised Autonomous
Hours 0 120 5
% face-to-face 100% 10% 0%

attendance
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The final contents will appear in the final study guide.

A22: Master's Degree Dissertation (TBD)

Number of ECTS credits
Typology
Temporary organization
Language
Modality

Contents of the subject

Learning outcomes of the
SUBJECT

Training Activities

10

TFM

1.2

English
Face-to-face

Preparation of students for future research work, i.e. a doctoral thesis or an R+D+i project in a
company or administration.
See the TFM section of this report.

Knowledge:

KA58: Relate the fundamental and advanced and interdisciplinary methodological knowledge of
environmental, economic and social sustainability, for the preparation of a research or innovation
work. (KT01)

Skills:

SA56: Independently select relevant information from the scientific literature and use research
methodologies to propose and contextualise a master's thesis in the field of environmental,
economic and social sustainability, considering its spatial scale. (ST03, STO8)

SA57: Execute a research or innovation project in the field of sustainability, including its planning
and organisation, with autonomy and under the corresponding academic supervision. (ST01,
ST05)

SA58: Prepare the Master's Thesis report following guidelines for the format and style of scientific
publications. (ST04)

Competencies:

CA56: Design innovative solutions or research approaches to current environmental challenges
within the research lines of the master's degree. (CT02)

CA57: Critically evaluate the results of research or innovative solutions in environmental studies,
interpreting their implications and demonstrating coherence in analysis and discussion. (CT03)
CA58: Effectively communicate the conclusions, knowledge and arguments of the Master's thesis,
in a clear and unambiguous way, adapting the message to the context and adopting a critical
approach. (CT05)

CA59: Demonstrate ethical responsibility and respect for fundamental rights and duties in the
development of the TFM in the field of environmental, economic and social sustainability. (CTO8)

Directed Supervised Autonomous
Hours 6 40 204
% face-to-face 100% 10% 0%

attendance

78


https://www.uab.cat/en/sciences/doc/guies-docents-2026-27.pdf

