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Degree Program Objectives

Professional Competencies

Sustainable Aviation Technologies and Processes

Graduates are able to develop, implement, and optimize innovative technologies and processes to
minimize the environmental footprint.

Digital Transformation, Data-Driven and Al-Supported Solutions in Aviation

Graduates are able to identify opportunities for digital transformation in the aviation sector, conduct data
analysis, and to develop and implement data-driven and Al-supported solutions for the efficient operation
and management of processes in aviation.

Regulation and Approval Issues in Aviation

Graduates are able to assess the statutory framework for the approval of new technologies and
procedures. They are able to draft sound recommendations for compliance with regulations and to
promote sustainable practices in the industry.

Interdisciplinary Project Work

Graduates are able to successfully plan, coordinate, and implement interdisciplinary projects in the
context of sustainable and digital aviation, taking into account various specialist disciplines and
stakeholders as part of the approach.

Methodological Competencies

Problem Solving

Graduates are able to independently identify complex problems, even in unfamiliar and multidisciplinary
situations, and to select and implement appropriate solutions based on the latest scientific findings.
Scientific Research and Development

Graduates are able to formulate research questions, select appropriate research methods, present their
research findings, and interpret them, including to improve technical products and processes.

Social Competencies

Leadership Skills

Graduates are able to assume increasing responsibility within a team and as a leader, to involve team
members in tasks in a goal-oriented manner while taking the group’s situation into account, and to reflect
on their own role.

Communication

Graduates are able to present complex subject-related problems and solutions, ideas, and concepts in an
argumentatively sound manner to both experts and non-experts, and to further develop them by
incorporating their perspectives.

Teamwork Abilities

Graduates are able to work in a goal-oriented manner within a team, to reflect on their own and others'’
perspectives, to identify potential conflicts in collaboration, and to find solution-oriented, constructive
ways of dealing with conflicts.

Personal Competencies

Self-Awareness

Graduates are able to critically assess their own abilities and to reflect on and further develop their
professional practice.

Sustainability

Graduates are able to incorporate aspects of sustainability and resource conservation into their actions
and to reflect on and justify the impact of their activities on the environment and society.

Time Management and Self-Management

Graduates are able to plan and prioritize tasks efficiently, to carry them out with motivation and
discipline, and to complete them within the given timeframe.

Intercultural Competencies



Graduates are able to reflect on professional communications with regard to different intercultural per-
spectives and discussion cultures, and to act appropriately in intercultural encounters.



Curriculum

Sustainable and Digital Aviation (part-time) (M.Eng.), PO 2026

The modules are listed in the recommended order of study.
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Table Abbreviations:

Courses in the format of a Practical Course (P) require mandatory attendance. The attendance requirement is fulfilled when at least 80% of class sessions are attended in full.
Certain sessions may be declared mandatory at the beginning of the course. If more than 80% of class sessions require mandatory attendance, make-up sessions will be offered

for excused absences, as far as organizationally possible. Group assignments and session dates, if applicable, will be announced at the start of the course.



CP: Credit Points According to ECTS, MET: Successfully Completed, PL: Graded Course Component, SL: Pass/fail Course Component, SWS: Contact Hours per Week, SoSe Summer
Semester, vV: Formal Requirements WiSe Winter Semester, ~: Dependending on Selection, ("true”: For details, see the examination regulations)

Course Format(s):
SU: Seminar-style, P:Laboratory, MA: Master’s Thesis, S: Seminar, Proj: Project

Examination Format(s):

A: Written Assignment, H: Term Paper, K: Written Examination, KOL: Thesis Defense, KT: Revision Test, POR: Portfolio, PR: Presentation, PT: Practical/Artistic Work, TH: The-
sis
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Modul

Introduction to Sustainable Development

Module Code Short Form Module Requirement
M1 Compulsory

Credits Duration Frequency Language(s)
5CP 1 Semester Winter semester only English
Scheduled Semester Type of Examination

1., 2.(recommended) Module Level Assessment

Also Included In

+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Curriculum Notes

Module Coordinator
Prof. Dr. Matthias Harter, Prof. Dr. Matthias Schafer

Required Prequisites
None

Recommended Prequisites
None

Module Objectives
Upon successful completion of the module, students are able to,
+ explain the fundamental concepts of sustainability, including environmental, social, and economic dimensions.
+ analyze global sustainability challenges and the role of systems thinking in addressing them.
+ compare circular economy principles with traditional linear economic models and their implications for resource
management.
- evaluate key technologies and innovations driving sustainability, such as renewable energy, eco-design, and digi-
talization.
+ assess the role of corporate sustainability strategies, environmental, social, and governance (ESG) frameworks,
and policy instruments in driving sustainable development.
+ predict future trends in sustainability and their potential impact on industries and society.
+ conduct a structured scientific literature review, analyze scholarly sources, and apply principles of scientific writing
to produce coherent and academically rigorous texts in preparation for the masters thesis.

This module contributes to the following degree program objectives
Sustainable Aviation Technologies and Processes, Problem Solving, Communication, Self-Awareness, Sustainability

Type of Course Component: Gra- Examination Format: Term Paper Grading Type: Graded
ded Course Component

(If multiple examination formats are available, the exact format of examination and, if appliable, the exact duration of
examination is o be determined by the Examination Board at the beginning of the course and publicized within the facul-

ty.)

Contribution to Final Grade
By credit

Total Module Workload in Hours
150, including 42 hours of class attendance (4 contact hours per week) and 108 hours of self-study, including exam pre-
paration



Remarks

Related Courses
Required Course(s)
+ Introduction to Sustainable Development (SU, 1., 2. Sem., 4 SWS)




Related Course
Introduction to Sustainable Development

Course Code Short Form Workload Semester
CP 1,2

Course Types Frequency Language(s)

Seminar-style Winter semester only English

Also included in
+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Course Responsible

Recommended Prerequisites
None

Course Contents
+ Foundations of Sustainability
— Environmental, Social, and Economic Dimensions of Sustainability
— Systems Thinking and Complexity in Engineering
— Global Sustainability Challenges and the SDGs
— Actors and actions in Sustainable Development
+ Circular Economy & Life Cycle Thinking
— Principles of Circular Economy vs. Linear Economy
— Life Cycle Assessment (LCA) and Sustainable Resource Management
— Circular Economy in Engineering
+ Innovation & Sustainable Technologies
— Renewable Energy and Decarbonisation Strategies:
x Solar
Wind
Electrolysers and fuel cells
Sustainable biogas
Batteries and storage
Carbon capture and storage
Heat pumps and geothermal energy
* Grid technologies
— Sustainable Materials, Eco-Design, Green Manufacturing, and Recycling
— Digitalization, Al, and Emerging Technologies for Sustainability
+ Sustainability Business Strategy & Corporate Responsibility
— ESG Frameworks, Corporate Sustainability, and CSR
— Green Finance, Carbon Markets, and Policy Instruments
— Regulatory/Reporting Frameworks and Agreements
+ Sustainable Mobility
— Sustainable Transportation Concepts
— Low-Carbon and Alternative Fuels:
* SAF
* Hydrogen
% Electrification
— Future Trends in Sustainable Transport

X % %X X % X

Teaching Methods and Media
in-person teaching
+ Scientific working and writing of essays on relevant topics
+ Presenting results of a scientific literature review
+ Peer review and discussion of other students' essays
+ Self-study using lecture scripts, research papers, and relevant literature
+ Lectures or guest lectures on key topics

10



References
+ Robertson, Margaret: Sustainability Principles and Practice, 2017
« Elliott, Jennifer A.: An Introduction to Sustainable Development, 2013
+ Singh, Pardeep et al: Green Circular Economy - A New Paradigm for Sustainable Development, 2023
+ Klopffer, Walter and Grahl, Birgit: Life Cycle Assessment (LCA) - A Guide to Best Practice, 2014
+ Stefanakis, Alexandros I. et al.: Circular Economy and Sustainable Development, 2024
» United Nations: Our Common Future, 1987
+ United Nations: Progress towards the Sustainable Development Goals, 2024
+ Purvis, Ben et al.: Three pillars of sustainability: in search of conceptual origins, 2018

Notes

11



Modul

Aviation Data Science

Module Code Short Form Module Requirement
M2 Compulsory

Credits Duration Frequency Language(s)
5CP 1 Semester Winter semester only English
Scheduled Semester Type of Examination

1., 2.(recommended) Module Level Assessment

Also Included In

+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Curriculum Notes

Module Coordinator
Prof. Dr. Matthias Schafer

Required Prequisites
None

Recommended Prequisites
None

Module Objectives
Upon successful completion of the module, students are able to,
+ explain core concepts of data management and identify common aviation data formats and tools.
+ apply descriptive statistical methods to characterize and visualize aviation datasets.
+ analyze probability distributions and identify random variables in real datasets.
+ interpret geographic data, apply distance metrics, and visualize spatial aviation data.
+ implement a data analysis project, document results, and present findings in a team setting.

This module contributes to the following degree program objectives
Digital Transformation, Data-Driven and Al-Supported Solutions in Aviation, Interdisciplinary Project Work, Problem Sol-
ving, Scientific Research and Development, Communication, Time Management and Self-Management

Type of Course Component: Gra- Examination Format: Written Grading Type: Graded
ded Course Component Examination o. Portfolio o. Practi-
cal/Artistic Work

(If multiple examination formats are available, the exact format of examination and, if appliable, the exact duration of
examination is o be determined by the Examination Board at the beginning of the course and publicized within the facul-

ty.)

Contribution to Final Grade
By credit

Total Module Workload in Hours
150, including 42 hours of class attendance (4 contact hours per week) and 108 hours of self-study, including exam pre-
paration

Remarks

12



Related Courses
Required Course(s)
+ Aviation Data Science (P, 1., 2. Sem., 2 SWS und SU, 1., 2. Sem., 2 SWS)

13



Related Course
Aviation Data Science

Course Code Short Form Workload
CP

Course Types Frequency Language(s)

Seminar-style, Laboratory Winter semester only English

Also included in
+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Course Responsible
Prof. Dr. Matthias Schafer

Recommended Prerequisites
None

Course Contents
+ Fundamentals of Data Handling in Aviation
— Data acquisition and licensing
— Differences between structured and unstructured data
— Common structured data formats (CSV, JSON, XML, KML)
— Dealing with unstructured data
- Data Analysis Tools
— Use of Excel and Bl tools (e.g. Tableau, Power Bl)
— Introduction to Python and Jupyter Notebooks for data analysis
— Introduction to numpy, scipy, and pandas
* Basic data operations (filtering, selecting, grouping and aggregating data)
— Introduction to matplotlib
x Common plot types and customization
- Descriptive Statistics Primer
— Random variables and probability distributions
x Discrete vs. continuous variables
* Histograms and distribution types
* Comparing and fitting distributions to data
— Statistical summary measures
* Mean, median, mode
* Variance, standard deviation, quantiles
% |dentifying and eliminating outliers
— Relationships between variables
% Covariance and correlation
- Geographic Information Systems (GIS)
— Geographic coordinate systems (WGS84, ECEF)
— Map projections and coordinate transformations
— Distance calculations: geodesic vs. Euclidean
— Visualization with QGIS and Python
- Case Study: Flight Traffic Data
— Importing and analyzing arrival/departure data (e.g. Frankfurt Airport)
— Statistical evaluation and data visualization
— Interpretation and quantification of operational patterns

Teaching Methods and Media
in-person teaching
+ Presentation of slides and media
+ Live demonstration of tools
+ Guided exercises
+ Practical application in lab sessions
+ Group project work and presentations

14

Semester
1., 2.



References
+ Advanced and Scientific Python (Lecture) by Xavier Olive
Available at: https://github.com/xoolive/pyclass
* traffic Python library for air traffic data processing by Xavier Olive
Available at: https://github.com/xoolive/traffic
+ Data Science Tutorial w3schools
Available at: https://www.w3schools.com/datascience/
+ The datascience.aero Blog by Innaxis and DataBeacon
Available at: https://datascience.aero/
 An Introduction to Statistical Methods & Data Analysis by R. Lyman Ott and Michael Longnecker, 7th Edition, 2015

Notes

15
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Modul

Digital Transformation in Aviation

Module Code Short Form Module Requirement
M3 Compulsory

Credits Duration Frequency Language(s)
5CP 1 Semester Winter semester only English
Scheduled Semester Type of Examination

1., 2.(recommended) Module Level Assessment

Also Included In

+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Curriculum Notes

Module Coordinator
Prof. Dr. Matthias Schéafer, Prof. Dr. Matthias Harter

Required Prequisites
None

Recommended Prequisites
None

Module Objectives
Upon successful completion of the module, students are able to,
+ explain the key drivers, trends, and regulatory aspects of digital transformation in aviation.
+ analyze the relationship between digital technologies and aviation safety, cybersecurity, artificial intelligence, and
sustainability.
+ evaluate various aviation data sources, including open vs. closed-source data, and their implications for operational
decision-making.
+ select data mining and analytics techniques to analyze traffic data, optimize flight routes, resource management,
and measure key performance indicators.
+ compare different data storage technologies, database models, and aviation-specific data exchange formats.
+ develop predictive models using aviation data to enhance safety, fuel efficiency, and operational reliability.
+ plan a digital twin model for predictive maintenance, airport management, or flight operations.
+ assess the benefits and limitations of automation, Al, and IoT in air traffic control and ground operations.
+ propose innovative applications of connected aircraft, industrial loT, and real-time analytics to improve aviation
efficiency.

This module contributes to the following degree program objectives
Sustainable Aviation Technologies and Processes, Digital Transformation, Data-Driven and Al-Supported Solutions in
Aviation, Scientific Research and Development, Communication, Time Management and Self-Management

Type of Course Component: Gra- Examination Format: Written Ex- Grading Type: Graded
ded Course Component amination o. Revision Test u. Practi-
cal/Artistic Work

(If multiple examination formats are available, the exact format of examination and, if appliable, the exact duration of
examination is o be determined by the Examination Board at the beginning of the course and publicized within the facul-

ty.)

Contribution to Final Grade
By credit

Total Module Workload in Hours
150, including 42 hours of class attendance (4 contact hours per week) and 108 hours of self-study, including exam pre-

16



paration

Remarks

Related Courses
Required Course(s)
+ Digital Transformation in Aviation (SU, 1., 2. Sem., 2 SWS und P, 1., 2. Sem., 2 SWS)

17



Related Course
Digital Transformation in Aviation

Course Code Short Form Workload
CP

Course Types Frequency Language(s)

Seminar-style, Laboratory Winter semester only English

Also included in

+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Course Responsible
Prof. Dr. Matthias Harter, Prof. Dr. Matthias Schafer

Recommended Prerequisites

None

Course Contents

+ Foundations of Digital Transformation in Aviation
— Definition and scope, key drivers and trends
— Relationship to Al, Safety, Cybersecurity, Sustainability
— Data governance and compliance

+ Aviation Data Mining and Applications
— Route Optimization
— Data-driven decision making
— KPI optimization (airlines, airports)
— Resource management and prediction
— Safety improvements

+ Data Sources Overview
— Data Exchange Protocols and Formats (AIDX, ASTERIX)
— Aeronautical Information Management (AIM)

*

X X X X X X %X X X

*

System Wide Information Management (SWIM)
Aeronautical Information Services (AlS) and AIXM
Key Data Sources

Open- vs. Closed-source Data

Traffic Data (ATC data, ADS-B, ACARS, VHF)
Aircraft Internal Data

Weather Data

Flight Plan Data

NOTAMs

Global Flight Trackers

Pilots Reports

Aeronautical Information Publication (AIP)
Social Media and OSINT

Computer vision and Al-based ground operations monitoring

— GIS data in Aviation

*
*
*
*

Flight Information Regions

Airspace Structures

Airports

Navigation Data and Aeronautical Charts

— Aircraft Data

*
*
*

Performance Models
Airframe and Ownership Data
Fuel Consumption and Emissions Models

+ Aviation Data Analytics
— Data Quality and Integrity Challenges
— Data Fusion and Associated Challenges
— Storage and Database Technologies
— Data Analysis Tools and Methodologies
+ Case Studies in Digital Aviation, for example:

18

Semester
1., 2.



Digital Twins, Simulation, and Predictive Maintenance
Automation in Air Traffic Control (e.g., STCA)
Optimization of Ground Operations

— Monitoring Aviation Emissions
Emerging Trends

— Connected Aircraft

— Industrial Internet of Things

— Blockchain Applications in Aviation

Teaching Methods and Media
in-person teaching
+ Presentation of slides and media in class or online

Guest lectures on key topics
Discussion of data and studies in class or online

+ Practical exercises with aviation data analysis

Case studies on real-world aviation scenarios
Self-study using lecture scripts, research papers, and relevant literature

References

Dutta, Ricciuti, Bogrekci, Suseelan: Digital Transformation in Aviation Industry Operations: Innovations and
Sustainable Solutions, 2023

Jianye Zhang, Peng Zhang: Time Series Analysis Methods and Applications for Flight Data, 2017
Seamster, Kanki: Aviation Information Management: From Documents to Data, 2017

+ ACI: Airport Digital Transformation Handbook, Second Edition, 2021

Notes

Xavier Olive, Junzi Sun, Enrico Spinielli, Manuel Waltert, David Gianazza: A Journey Through Aviation Data, 2021
Ekaterina Sycheva, Polina Shpak: Practical Application of the Concept of Digital Twins in the Aviation Sector, 2022

19



Modul

Sustainable Aviation Fuels and Energy Sources

Module Code Short Form Module Requirement
M4 Compulsory

Credits Duration Frequency Language(s)
5CP 1 Semester Winter semester only English
Scheduled Semester Type of Examination

1., 2.(recommended) Module Level Assessment

Also Included In

+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Curriculum Notes

Module Coordinator
Prof. Dr. Matthias Harter, Prof. Dr. Matthias Schafer

Required Prequisites
None

Recommended Prequisites
None

Module Objectives
Upon successful completion of the module, students are able to,
+ explain the role of Sustainable Aviation Fuels (SAFs) and alternative fuels in reducing aviation emissions.
« compare different SAF production methods, such as Fischer-Tropsch synthesis, Methanol-to-Kerosene, HEFA,
and Alcohol-to-Jet.
+ analyze the life-cycle emissions and energy efficiency of various SAFs to assess their sustainability.
+ evaluate the economic and scalability challenges of SAF production and implementation in the aviation industry.
- differentiate between electric, hybrid-electric, and hydrogen propulsion systems in terms of power generation,
storage, and operational feasibility.
+ assess the technological advancements and limitations of hydrogen-powered aviation, including storage, produc-
tion, and delivery systems.
+ propose innovative strategies to integrate SAFs and alternative energy sources into the future aviation ecosystem.

This module contributes to the following degree program objectives
Regulation and Approval Issues in Aviation, Sustainable Aviation Technologies and Processes, Scientific Research and
Development, Communication, Sustainability

Type of Course Component: Gra- Examination Format: Written Ex- Grading Type: Graded
ded Course Component amination

(If multiple examination formats are available, the exact format of examination and, if appliable, the exact duration of
examination is o be determined by the Examination Board at the beginning of the course and publicized within the facul-
ty.)

Contribution to Final Grade
By credit

Total Module Workload in Hours

150, including 42 hours of class attendance (4 contact hours per week) and 108 hours of self-study, including exam pre-
paration

20



Remarks

Related Courses
Required Course(s)
+ Sustainable Aviation Fuels and Energy Sources (SU, 1., 2. Sem., 4 SWS)

21



Related Course
Sustainable Aviation Fuels and Energy Sources

Course Code Short Form Workload
CP

Course Types Frequency Language(s)

Seminar-style Winter semester only English

Also included in
+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Course Responsible

Recommended Prerequisites
None

Course Contents
+ Alternative Fuels and Sustainable Aviation Fuel (SAF)
— Role of SAF in reducing emissions
— SAF Feedstock and Sources
- Bio-fuels, Power-to-Liquid, Power-to-Hydrogen
— Energy efficiency and Life-cycle analysis of SAFs
— Current state of SAF production
— SAF Logistics: Distribution, Blending, and Infrastructure
— Economics of SAFs
+ Electric and Hybrid-Electric Propulsion Systems
— Power Generation and Distribution
Propulsion Systems for Electric Aircraft
Fuel Cells and Battery Technology
Battery Power and Thermal Management
Hybrid-Electric Propulsion Architectures
— Safety Considerations in Electric Aviation
+ Hydrogen-Powered Aviation
— Hydrogen fuel cells and combustion systems
— Hydrogen Storage Technology for Aerial Vehicles
— Hydrogen Production, Delivery, and Storage
— Safety and Risk Management in Hydrogen Aviation

Teaching Methods and Media

in-person teaching
+ Presentation of slides and media in class or online
+ Guest lectures on key topics
+ Case studies

+ Self-study using lecture scripts, research papers, and relevant literature

« Excursions

References

Thalin, P. et al.: Fundamentals of Electric Aircraft Revised Edition, 2023

Semester
1., 2.

+ Farokhi, S.: Future Propulsion Systems and Energy Sources in Sustainable Aviation, 2020

+ EASA: European Aviation Environmental Report, 2025

+ Batteiger, V. et al.: Power-to-Liquids A scalable and sustainable fuel supply perspective for aviation, 2022

+ Le Bris, G. et al.: Preparing Your Airport for Electric Aircraft and Hydrogen Technologies, 2022

+ Colpan, C. 0., & Kovag, A.: Fuel Cell and Hydrogen Technologies in Aviation, 2022
+ Sabatini, Roberto and Gardi, Alessandro: Sustainable Aviation Technology and Operations - Research and

Innovation Perspectives, 2023
« Buse, Joachim: Sustainable Aviation Fuels, 2024

Notes

22



Modul

Aviation Sustainability Management

Module Code Short Form Module Requirement
M5 Compulsory

Credits Duration Frequency Language(s)
5CP 1 Semester Summer semester only English
Scheduled Semester Type of Examination

1., 2.(recommended) Module Level Assessment

Also Included In

+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Curriculum Notes

Module Coordinator
Prof. Dr. Matthias Harter, Prof. Dr. Matthias Schafer

Required Prequisites
None

Recommended Prequisites
None

Module Objectives
Upon successful completion of the module, students are able to,
+ analyze aviation emissions, environmental impact, and regulatory frameworks.
+ reflect on their own values, assumptions and potential biases regarding sustainability and corporate responsibility
in aviation, and formulate personal action plans to align their professional practice with these insights.
+ examine social sustainability, including CSR and ESG in aviation.
+ assess sustainable aircraft design and apply Life Cycle Assessment (LCA).
+ apply Lean Six Sigma and root cause analysis for sustainability.
+ examine sustainable Air Traffic Management (ATM) and Performance-Based Navigation (PBN).
+ evaluate green aviation infrastructure, energy management, and ISO standards.
+ critically examine how cultural, regional and regulatory differences shape perceptions of sustainability in aviation,
and adapt their arguments and communication strategies accordingly in international contexts.
+ lead small, task-oriented groups in analyzing sustainability strategies for airlines and airports, and justify prioriti-
sation decisions with respect to environmental, social and economic objectives.
+ collaborate in interdisciplinary teams to design sustainability improvement roadmaps for aviation organisations
and negotiate trade-offs between competing stakeholder interests.

This module contributes to the following degree program objectives

Interdisciplinary Project Work, Regulation and Approval Issues in Aviation, Sustainable Aviation Technologies and Pro-
cesses, Scientific Research and Development, Communication, Leadership Skills, Teamwork Abilities, Intercultural Com-
petencies, Sustainability, Self-Awareness, Time Management and Self-Management

Type of Course Component: Gra- Examination Format: Portfolio 0. Grading Type: Graded
ded Course Component Written Examination

(If multiple examination formats are available, the exact format of examination and, if appliable, the exact duration of
examination is o be determined by the Examination Board at the beginning of the course and publicized within the facul-

ty.)

Contribution to Final Grade
By credit

23



Total Module Workload in Hours

150, including 42 hours of class attendance (4 contact hours per week) and 108 hours of self-study, including exam pre-
paration

Remarks

Related Courses
Required Course(s)
+ Aviation Sustainability Management (SU, 1., 2. Sem., 4 SWS)
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Related Course
Aviation Sustainability Management

Course Code Short Form Workload Semester
CP 1,2

Course Types Frequency Language(s)

Seminar-style Summer semester only English

Also included in
+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Course Responsible

Recommended Prerequisites
None

Course Contents
+ Environmental, Economic, and Social Sustainability in Aviation
— Aviations environmental impact:
x Aviation emissions: CO2 and non-C0O2
* Contrails and their impact
* Emission Equivalency Metrics (e.g., GWP, GTP)
Market-based measures:
% CORSIA
* EU-ETS
x FAA policies
Certification and compliance:
% EASA environmental initiatives and standards
Economic sustainability:
* The Five Capitals Model
* Aviations role in global trade, tourism, and employment
Circular economy strategies and industrial symbiosis
Social sustainability:
* Human and social capital
x Corporate Social Responsibility (CSR)
* Environmental, Social, and Governance (ESG)
— Workforce well-being, diversity, and inclusion in aviation
— Human factors and sustainability in aviation operations
+ Sustainable Aviation Technologies
— Green aircraft design: aerodynamics, propulsion, and materials
— Life Cycle Assessment (LCA) of aircraft
— Sustainable Aviation Fuels (SAF) and Alternative Energy Sources
- IS0 standards (e.g., ISO 14040)
+ Sustainable Aviation Processes and Operational Techniques
— Safety and sustainability trade-offs
— Lean Six Sigma for operational efficiency
— Root cause analysis in sustainable aviation problem-solving
— Cybersecurity challenges in sustainable aviation systems
+ Sustainable Air Traffic Management (ATM)
— Performance-Based Navigation (PBN) and fuel efficiency
— Digitalization and automation for sustainability in ATM
— Cybersecurity in air traffic control and airport operations
+ Sustainable Aviation Facilities and Infrastructure
— Green airport design and sustainable building certifications:
= LEED
* BREEAM
— Energy and resource management:
% 1S0O 50001
* Waste management strategies
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— Sustainable training organizations and workforce development

Teaching Methods and Media
in-person teaching

Presentation of slides and media in class or online
Guest lectures on key topics

+ Case studies and discussion groups

Self-study using lecture scripts, research papers, and relevant literature

« Excursions

Refer

ences
Leipold, Alexandra et al.: DEPA 2050 Development Pathways for Aviation up to 2050 - Final Report, 2020.
EASA: EUROPEAN AVIATION ENVIRONMENTAL REPORT 2025, 2024.
Lee, D.S. et al.: The contribution of global aviation to anthropogenic climate forcing for 2000 to 2018, 2020.

- Karakoc, T. Hikmet et al.: Sustainable Aviation, 2019.

Walls, Judith L.; Wittmer, Andreas: Sustainable Aviation A Management Perspective, 2022.
Karakoc, T. Hikmet et al.: Progress in Sustainable Aviation, 2022.

+ Maleviti, Eva: Fundamentals of Sustainable Aviation, 2024.

Walker, Thomas et al.: Sustainable Aviation Greening the Flight Path, 2020.
Sabatini, Roberto and Gardi, Alessandro: Sustainable Aviation Technology and Operations - Research and
Innovation Perspectives, 2023.

Notes
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Modul

Sustainable and Digital Aviation Project

Module Code Short Form Module Requirement
M6 Compulsory

Credits Duration Frequency Language(s)
5CP 1 Semester Summer semester only English
Scheduled Semester Type of Examination

1., 2.(recommended) Module Level Assessment

Also Included In

+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Curriculum Notes

Module Coordinator
Prof. Dr. Matthias Harter, Prof. Dr. Matthias Schafer

Required Prequisites
None

Recommended Prequisites
None

Module Objectives
Upon successful completion of the module, students are able to,
+ identify key challenges in digital and sustainable aviation.
+ explain technological, economic, and regulatory factors affecting aviation innovation.
+ use interdisciplinary knowledge to define a structured project scope.
+ assess the feasibility and trade-offs of different solutions.
+ compare alternative strategies and justify design choices.
+ develop and present a comprehensive concept for an aviation innovation.
+ assume responsibility for leading a multicultural project team, allocate tasks according to individual strengths,
and adjust their leadership style to evolving team dynamics.
+ facilitate goal-oriented collaboration in interdisciplinary teams, mediate conflicts constructively, and secure con-
sensus on critical project decisions.
+ integrate diverse cultural and professional perspectives into the project concept, and justify design decisions with
regard to different stakeholder expectations in international aviation contexts.
+ critically reflect on their own role, decision-making and communication in the project team, and derive evidence-
based strategies for improving their future leadership and teamwork behaviour.

This module contributes to the following degree program objectives

Sustainable Aviation Technologies and Processes, Interdisciplinary Project Work, Digital Transformation, Data-Driven and
Al-Supported Solutions in Aviation, Regulation and Approval Issues in Aviation, Problem Solving, Scientific Research and
Development, Communication, Teamwork Abilities, Leadership Skills, Sustainability, Intercultural Competencies, Self-
Awareness, Time Management and Self-Management

Type of Course Component: Gra- Examination Format: Portfolio 0. Grading Type: Graded
ded Course Component Written Assignment

(If multiple examination formats are available, the exact format of examination and, if appliable, the exact duration of
examination is o be determined by the Examination Board at the beginning of the course and publicized within the facul-

ty.)

Contribution to Final Grade
By credit
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Total Module Workload in Hours

150, including 42 hours of class attendance (4 contact hours per week) and 108 hours of self-study, including exam pre-
paration

Remarks

Related Courses
Required Course(s)
+ Sustainable and Digital Aviation Project (Proj, 1., 2. Sem., 4 SWS)
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Related Course
Sustainable and Digital Aviation Project

Course Code Short Form Workload Semester
CP 1,2

Course Types Frequency Language(s)

Project Summer semester only English

Also included in
+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Course Responsible

Recommended Prerequisites
None

Course Contents
Topics considered in this project include but are not limited to:
+ Sustainable Aviation Technologies:
— Feasibility study of hydrogen-powered regional aircraft
— Sustainable airport energy concepts (solar, hydrogen, electrification)
— Lifecycle assessment of sustainable aviation fuels (SAF)
- Digital Transformation in Aviation:
— Al-driven efficiency improvements in air traffic management
— Predictive maintenance using loT and big data
— Digital twins for aircraft design and operations
+ Urban & Regional Air Mobility:
— Integration of eVTOLs into urban transport systems
— Economic and environmental viability of drone logistics
— Smart city airspace management and regulation
+ Aviation Circular Economy & Sustainability:
— Sustainable aircraft decommissioning and recycling strategies
— Closed-loop supply chains for aviation materials
— Reducing operational waste in Maintenance, Repair & Overhaul (MRO)

Teaching Methods and Media
in-person teaching

Students will work in small and culturally diverse teams to develop and present a concept for an innovative aviation
solution that addresses a real-world challenge. The solution must integrate technological, economic, and
socio-economic considerations, ensuring feasibility and industry relevance. The focus is on fostering interdisciplinary
problem-solving, critical thinking, and project management skills. The teams are put together in such a way that they
take into account the range of international backgrounds of the students. Approaches to solutions are discussed in the
light of the diversity of cultural backgrounds and evaluation standards that differ internationally are put up for

discussion.

References
Will be announced during the project.

Notes
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Modul

Aviation Cybersecurity

Module Code Short Form Module Requirement
M7 Compulsory

Credits Duration Frequency Language(s)
5CP 1 Semester Summer semester only English
Scheduled Semester Type of Examination

1., 2.(recommended) Module Level Assessment

Also Included In

+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Curriculum Notes

Module Coordinator
Prof. Dr. Matthias Schafer

Required Prequisites
None

Recommended Prequisites
None

Module Objectives
Upon successful completion of the module, students are able to,
+ describe key cybersecurity principles and distinguish them from aviation safety concepts.
+ identify major cyber threats, vulnerabilities, and attack vectors in aviation systems.
+ explain the role of global and regional cybersecurity and privacy regulations.
+ analyze the security challenges in ATC, ATM, avionics, and drone systems.
+ evaluate the risks associated with global flight tracking, OSINT, and aviation data privacy.
+ develop countermeasures and security concepts in the aviation context.
*+ assess cybersecurity risks using threat modelling and risk assessment techniques.
+ demonstrate incident response strategies, reporting procedures, and forensic analysis.
+ design cybersecurity exercises and simulations tailored to aviation security scenarios.
+ propose security measures for emerging aviation technologies, including automation and urban air mobility.

This module contributes to the following degree program objectives
Regulation and Approval Issues in Aviation, Digital Transformation, Data-Driven and Al-Supported Solutions in Aviation,
Scientific Research and Development, Problem Solving, Communication, Self-Awareness

Type of Course Component: Gra- Examination Format: Written Ex- Grading Type: Graded
ded Course Component amination

(If multiple examination formats are available, the exact format of examination and, if appliable, the exact duration of
examination is o be determined by the Examination Board at the beginning of the course and publicized within the facul-

ty.)

Contribution to Final Grade
By credit

Total Module Workload in Hours

150, including 42 hours of class attendance (4 contact hours per week) and 108 hours of self-study, including exam pre-
paration
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Remarks

Related Courses
Required Course(s)
+ Aviation Cybersecurity (SU, 1., 2. Sem., 4 SWS)
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Related Course
Aviation Cybersecurity

Course Code Short Form Workload Semester
CP 1,2

Course Types Frequency Language(s)

Seminar-style Summer semester only English

Also included in
+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Course Responsible
Prof. Dr. Matthias Schafer

Recommended Prerequisites
None

Course Contents
+ Foundations of Aviation Cybersecurity
— Overview of cybersecurity principles
— Cybersecurity vs. Safety
— Cyber threats and actors in aviation
— Regulatory frameworks and governance
+ Cyber Threats and Attack Vectors
— ATC and ATM system vulnerabilities
CNS systems security (ADS-B, CPDLC, GNSS)
Avionics systems security
Risks in unmanned aerial systems / Drone security
Emerging Threats:
% Supply Chain Attacks
* Al-powered Threats
* Insider Threats
* Privacy in aviation
— Foundations of Privacy and Data Protection
— Global Flight Tracking and Consequences
x FAA PIA Program
% Social Media
* Open-source Intelligence
— Communications Security (ACARS / SATCOM)
+ Countermeasures and Mitigation Techniques
— Intrusion Detection Systems
— Location Verification / Data Validation
— Secure Communication Protocols
— Security by Design (zero trust architecture)
— Certification
+ Risk Management and Incident Management
— Assets, Threat modelling, Risk Assessment
— Incident reporting and forensics
— Cybersecurity exercises and simulations
+ Security of Future Concepts
— e-Enabled Aircraft
— Cybersecurity and Automation
— Urban Air Mobility

Teaching Methods and Media

in-person teaching
+ Presentation of slides and media in class or online
+ Demos of attacks in a controlled setup
+ Guest lectures on key topics
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+ Discussion of studies in class or online
+ Self-study using lecture scripts, research papers, and relevant literature

References
+ Kristen M. Koepsel: Commercial Aviation and Cyber Security: A Critical Intersection, 2016
+ Government Accountability Office (GAQ): Aviation Cybersecurity: FAA Should Fully Implement Key Practices to
Strengthen Its Oversight of Avionics Risks, 2020
+ Federico Bergamasco; Roberto Cassar; Rada Popova: Cybersecurity: Key Legal Considerations for the Aviation
and Space Sectors, 2020
+ Kirsten M. Koepsel: The Aerospace Supply Chain and Cyber Security - Challenges Ahead, 2018
+ Pete Cooper: Aviation Cybersecurity: Finding Lift, Minimizing Drag, 2017
+ Pete Cooper; Simon Handler; Safa Shahwan: Aviation Cybersecurity: Scoping the Challenge, 2019
More literature will be announced during the lecture.

Notes
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Modul
Advanced Air Mobility and eVTOLs

Module Code Short Form Module Requirement
M8 Compulsory

Credits Duration Frequency Language(s)
5CP 1 Semester Summer semester only English
Scheduled Semester Type of Examination

1., 2.(recommended) Module Level Assessment

Also Included In

+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Curriculum Notes

Module Coordinator
Prof. Dr. Matthias Harter, Prof. Dr. Matthias Schafer

Required Prequisites
None

Recommended Prequisites
None

Module Objectives
Upon successful completion of the module, students are able to,
+ explain the fundamental economic and physical principles governing eVTOL operations.
+ analyze the technological components of eVTOL aircraft.
+ evaluate the regulatory, safety, and certification challenges associated with Urban Air Mobility (UAM) operations
and propose solutions to ensure compliance with evolving aviation standards.
+ design a conceptual framework for UAM infrastructure.
+ critically assess the environmental implications of eVTOL deployment and recommend strategies for minimizing
their ecological footprint.
+ investigate emerging trends in UAM to predict their potential impact on future urban transportation systems.

This module contributes to the following degree program objectives

Regulation and Approval Issues in Aviation, Digital Transformation, Data-Driven and Al-Supported Solutions in Aviation,
Sustainable Aviation Technologies and Processes, Problem Solving, Communication, Sustainability, Time Management
and Self-Management

Type of Course Component: Gra- Examination Format: Portfolio 0. Grading Type: Graded
ded Course Component Written Assignment

(If multiple examination formats are available, the exact format of examination and, if appliable, the exact duration of
examination is o be determined by the Examination Board at the beginning of the course and publicized within the facul-

ty.)

Contribution to Final Grade
By credit

Total Module Workload in Hours
150, including 42 hours of class attendance (4 contact hours per week) and 108 hours of self-study, including exam pre-
paration

Remarks
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Related Courses
Required Course(s)
+ Advanced Air Mobility and eVTOLs (SU, 1., 2. Sem., 4 SWS)
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Related Course
Advanced Air Mobility and eVTOLs

Course Code Short Form Workload
CP

Course Types Frequency Language(s)

Seminar-style Summer semester only English

Also included in
+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Course Responsible

Recommended Prerequisites
None

Course Contents
+ Introduction to Urban Air Mobility (UAM)
— Definition and scope of UAM
— Key stakeholders and market trends
— Societal and economic impacts
— Business Models and Economic Viability
+ eVTOL Aircraft Technologies
— Electric propulsion and battery systems
— Aerodynamic designs and VTOL configurations
— Energy efficiency and sustainability considerations
* Infrastructure for UAM
— Vertiports and landing pads: design and placement
- Integration with existing transportation networks
— Energy supply and charging infrastructure
+ Airspace Management and UAM Operations
— Urban air traffic control and unmanned traffic management (UTM)
— Flight automation and autonomy in UAM
— Airspace integration with conventional aviation
+ Safety, Certification, and Regulations
— Regulatory frameworks for eVTOLs
— Certification requirements and challenges
— Risk assessment and safety considerations
+ Environmental and Sustainability Considerations
— Noise pollution and mitigation strategies
— Emission reduction and energy sourcing
— Life cycle analysis of eVTOL technologies
+ Future Trends and Innovations in UAM
— Emerging technologies:
* Hydrogen
* Hybrid propulsion
— Al and machine learning in UAM operations
— Scalability and future urban integration

Teaching Methods and Media
in-person teaching
+ Writing and presenting essays on relevant topics
+ Peer review and discussion of other students' essays
+ Self-study using lecture scripts, research papers, and relevant literature
+ Lectures or guest lectures on key topics

References
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+ EASA: EASA Study on the societal acceptance of Urban Air Mobility in Europe, 2021

+ Bin Hu et al.: Assessing automated air-taxis for urban mobility, 2024

+ Wayne Johnson et al.: Observations from Exploration of VTOL Urban Air Mobility Designs, 2018
+ Jonas Stjernberg et al.: Guidebook for Urban Air Mobility Integration, 2023

+ Thomas Edwards et al.: eVTOL Passenger Acceptance, 2020

+ Akshat Kasliwal et al.: Role of flying cars in sustainable mobility, 2019

+ Adam Cohen et al.: Urban Air Mobility: Opportunities and Obstacles, 2021

+ Senwei Xiang et al.: Autonomous eVTOL: A summary of researches and challenges, 2023

+ Osita Ugwueze et al.: Trends in eVTOL Aircraft Development: The Concepts, Enablers and Challenges, 2022
+ Ivana Semanjski: Urban Air Mobility (UAM), 2023

+ Kay Plotner et al.: Putting Urban Air Mobility into perspective, 2022

Notes
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Modul

Change Management and Business Development

Module Code Short Form Module Requirement
M09 Compulsory

Credits Duration Frequency Language(s)
5CP 1 Semester Winter semester only English
Scheduled Semester Type of Examination

3., 4.(recommended) Module Level Assessment

Also Included In

+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Curriculum Notes

Module Coordinator
Prof. Dr. Matthias Harter, Prof. Dr. Matthias Schafer

Required Prequisites
None

Recommended Prequisites
None

Module Objectives
Upon successful completion of the module, students are able to,
+ name the basic elements of change management models.
+ evaluate change and business development strategies in culturally diverse and international aviation settings, and
adapt communication, leadership behaviour and stakeholder engagement to different cultural expectations.
+ take the lead in simulated or real-world change initiatives in aviation organisations, articulate a compelling change
vision, and mobilise relevant stakeholders to support it.
« critically reflect on their own strengths and limitations as change agents and leaders, using structured feedback
and self-assessment tools, and derive targeted steps for their professional development.
+ create a Change Action Plan (CAP) and plan its implementation.
+ analyze conflict situations and resistance patterns in teams affected by organisational change, and apply appro-
priate negotiation and conflict-resolution techniques to achieve sustainable solutions.
+ develop a lead scoring system and implement data-driven strategies for customer acquisition.
+ apply data visualization techniques to effectively communicate business insights.
+ coordinate cross-functional teams in planning and implementing change and business development measures,
manage role distributions, and ensure accountability for agreed deliverables.
+ design KPIs and metrics for change management and explain their importance for the success of change proces-
ses.

This module contributes to the following degree program objectives

Digital Transformation, Data-Driven and Al-Supported Solutions in Aviation, Interdisciplinary Project Work, Sustainable
Aviation Technologies and Processes, Problem Solving, Scientific Research and Development, Communication, Team-
work Abilities, Leadership Skills, Time Management and Self-Management, Intercultural Competencies, Sustainability

Type of Course Component: Gra- Examination Format: Written Ex- Grading Type: Graded
ded Course Component amination o. Presentation

(If multiple examination formats are available, the exact format of examination and, if appliable, the exact duration of
examination is o be determined by the Examination Board at the beginning of the course and publicized within the facul-

ty.)

Contribution to Final Grade
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By credit

Total Module Workload in Hours
150, including 42 hours of class attendance (4 contact hours per week) and 108 hours of self-study, including exam pre-
paration

Remarks

Related Courses
Required Course(s)
+ Change Management and Business Development (SU, 3., 4. Sem., 4 SWS)
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Related Course
Change Management and Business Development

Course Code Short Form Workload Semester
CP 3., 4.

Course Types Frequency Language(s)

Seminar-style Winter semester only English

Also included in
+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Course Responsible

Recommended Prerequisites
None

Course Contents
+ Foundations of Change Management
— Definitions and Key Concepts
— Drivers of Change
+ Key Change Management Models and Frameworks
— Lewins Three-Step Model (UnfreezeChangeRefreeze)
— Kotters 8-Step Process for Leading Change
— ADKAR Model (Prosci)
— McKinsey 7-S Framework
— Comparative Analysis
+ Phases of Change Management
— Understanding Typical Phases
— The Change Curve
— Practical Case Studies
+ Assessing Organizational Readiness and Potential Barriers
— Change Readiness Assessments
- Identifying Barriers to Change
— Overcoming Resistance
+ Building and Leading a Change Coalition
— Role of a Sponsoring Coalition
— Stakeholder Analysis
— Selecting Coalition Members
+ Developing a Change Action Plan (CAP)
— Core Components of a CAP
- Implementation Planning
— Risk Management in Change Initiatives
— Communication Planning
+ Business Development Foundations
— Defining Business Development
— Integration with Change Management
— External vs. Internal Development
+ Data-Driven Strategies for Customer Acquisition
— Principles of Effective Data Visualization
— Storytelling with Data
— Ethical Considerations
* Designing KPIs and Metrics for Change Management
— KPI Fundamental: SMART criteria (Specific, Measurable, Achievable, Relevant, Time-Bound)
— Types of Change Metrics
— Implementing KPI Dashboards
— Importance of Metrics
+ Managing the People Side of Change
— Psychological Factors of Change Management
— Leadership and Communication
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— Training, Coaching, and Mentoring
— Employee Engagement and Motivation
+ Implementing and Sustaining Change
— Pilot Projects and Phased Rollouts
— Sustainability Strategies
— Post-Implementation Review
+ Ethical and Legal Considerations
— Compliance and Legal Constraints
— Ethical Dilemmas in Organizational Change
+ Contemporary Challenges and Future Trends
— Digital Transformation and Emerging Technologies
— Agile and Lean Change Management
— Global and Cross-Cultural Considerations
+ Case Studies

Teaching Methods and Media

online teaching
+ Lectures and Tutorials: Theory, conceptual understanding, use-case discussions
+ Case Studies and Guest Lectures: Real-world business concepts in aviation (airlines, OEMs, startups)
+ Project Work: Students develop a business case in small groups

References
+ Kotter, John P.
— Leading Change. Harvard Business Review Press, 2012 (originally published 1996).
— The Heart of Change. With Dan S. Cohen, Harvard Business Review Press, 2012.
+ Hiatt, Jeff
— ADKAR: A Model for Change in Business, Government and our Community. Prosci Learning Center
Publications, 2006.
+ Bridges, William
— Managing Transitions: Making the Most of Change. Da Capo Press, 2016 (originally published 1991).
+ Cummings, Thomas G., and Christopher G. Worley
— Organization Development and Change. Cengage Learning, 2018.
+ Schein, Edgar H.
— Organizational Culture and Leadership. Jossey-Bass, 5th ed., 2016.
+ Chesbrough, Henry
— Open Innovation: The New Imperative for Creating and Profiting from Technology. Harvard Business
Review Press, 2006.
* Ries, Eric
— The Lean Startup: How Todays Entrepreneurs Use Continuous Innovation to Create Radically Successful
Businesses. Crown Business, 2011.
+ Marr, Bernard
— Key Performance Indicators (KPI): The 75 Measures Every Manager Needs to Know. Financial Times
Publishing, 2012.
+ Tufte, Edward R.
— The Visual Display of Quantitative Information. Graphics Press, 2nd ed., 2001.
+ Knaflic, Cole Nussbaumer
— Storytelling with Data: A Data Visualization Guide for Business Professionals. Wiley, 2015.

Notes
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Modul

Al in Aviation

Module Code Short Form Module Requirement
M10 Compulsory

Credits Duration Frequency Language(s)
5CP 1 Semester Winter semester only English
Scheduled Semester Type of Examination

3., 4.(recommended) Module Level Assessment

Also Included In

+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Curriculum Notes

Module Coordinator
Prof. Dr. Matthias Harter

Required Prequisites
None

Recommended Prequisites
None

Module Objectives
Upon successful completion of the module, students are able to,
+ define basic terms and concepts of artificial intelligence.
+ describe the differences between the human brain and artificial intelligence.
+ explain the basic principles of neural networks.
+ implement simple neural networks in a programming environment.
+ identify and analyze use cases of Al in aviation.
+ apply data preparation technigues such as anonymization and chunking.
+ evaluate the advantages and disadvantages of generative models compared to traditional models.
+ design and create a concept for a data visualization using common frameworks and programming packages.
+ develop and integrate standards and norms for the management of Al in a company.
+ assess the advantages and disadvantages of Al solutions with regard to sustainability aspects.

This module contributes to the following degree program objectives
Digital Transformation, Data-Driven and Al-Supported Solutions in Aviation, Regulation and Approval Issues in Aviation,
Sustainable Aviation Technologies and Processes, Scientific Research and Development

Type of Course Component: Gra- Examination Format: Portfolio 0. Grading Type: Graded
ded Course Component Written Examination

(If multiple examination formats are available, the exact format of examination and, if appliable, the exact duration of
examination is o be determined by the Examination Board at the beginning of the course and publicized within the facul-

ty.)

Contribution to Final Grade
By credit

Total Module Workload in Hours

150, including 42 hours of class attendance (4 contact hours per week) and 108 hours of self-study, including exam pre-
paration
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Remarks

Related Courses
Required Course(s)
+ Alin Aviation (SU, 3., 4. Sem., 4 SWS)
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Related Course

Al in Aviation

Course Code Short Form Workload Semester
CP 3., 4.

Course Types Frequency Language(s)

Seminar-style Winter semester only English

Also included in
+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Course Responsible

Recommended Prerequisites
None

Course Contents
+ Introduction to Artificial Intelligence in Aviation
— Basic Definitions (Al, Machine Learning (ML), Deep Learning, Data Science, Big Data)
— Alin Aviation Context (historical overview, current developments, and drivers)
— Scope of Al Applications
— Overview of Generative Models: Generative Adversarial Networks (GANs), and Large Language Models
— Ethical and Practical Considerations: Potential biases, data confidentiality, and regulatory concerns
+ Human Brain vs. Artificial Intelligence
— Neurobiological Foundations
— Comparison with Al
— Interpretability vs. Black-Box Models
+ Machine Learning and Neural Network Fundamentals
— Foundational Machine Learning (supervised, unsupervised, and reinforcement learning basics)
— Neural Networks (perceptron model, feedforward networks, backpropagation)
— Activation Functions (sigmoid, ReLU, tanh, softmax)
— Overfitting, Underfitting, and Regularization
+ Practical Implementation of Neural Networks
— Programming Environments: Python ecosystem (NumPy, TensorFlow, PyTorch, Keras), GPU-based
computing
— Hands-On Projects
— Model Optimization: Hyperparameter tuning, learning rate scheduling, and model evaluation metrics
(accuracy, F1 score, AUC)
+ Al Use Cases in Aviation
— Predictive Maintenance: Sensor data analytics for early fault detection and failure prediction
Flight Route Optimization: Fuel efficiency, emission reduction, and dynamic flight path planning
Air Traffic Management: Automated conflict detection, sequencing, and spacing of aircraft
Computer Vision & Robotics: Drone-based inspections of aircraft surfaces, runway condition monitoring
Passenger Experience: Personalized recommendations, chatbots, sentiment analysis
Pilot Training and Simulation: Intelligent tutoring systems and adaptive learning environments
+ Data Preparation Techniques
— Data Collection & Cleaning: Handling large-scale aviation data sets (flight logs, sensor data, passenger
data)
— Anonymization: Techniques to protect personal and sensitive data (k-anonymity, differential privacy)
— Chunking: Data segmentation strategies for model training and deployment
+ Data Visualization and Interpretability
— Visualization Frameworks: Matplotlib, Plotly, Tableau, Power Bl
— Dashboards and Real-Time Monitoring: Visual interfaces for aviation operations (fleet health, air traffic
status)
+ Al Standards, Norms, and Management in Aviation
— Regulatory Landscape: ICAQ, EASA, FAA guidelines on Al integration
— Corporate Governance of Al: Roles, responsibilities, and decision-making frameworks for Al projects
— Standards and Norms: ISO standards (e.g., ISO/IEC 27001 for data security), Al ethics guidelines
— Safety and Liability: Risk assessment, verification & validation processes for Al systems in aviation
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— Lifecycle Management: From proof of concept to deployment and maintenance, including MLOps practices
+ Ethics and Future Perspectives
— Ethical Considerations: Bias, accountability, transparency, privacy, and workforce impact
— Emerging Trends: Edge Al for real-time processing onboard aircraft, quantum computing potentials,
swarm intelligence for drone traffic management

Teaching Methods and Media
online teaching
+ Lectures and Tutorials: Theory, conceptual understanding, use-case discussions
+ Practical Lab Sessions: Implementing neural networks, data handling, and visualization tasks
+ Case Studies and Guest Lectures: Real-world Al implementations in aviation (airlines, OEMs, startups)
+ Project Work: Students develop an end-to-end mini Al project, from data preparation to model deployment

References
+ Stuart Russell and Peter Norvig: Artificial Intelligence: A Modern Approach, latest edition, Pearson.
+ Tom M. Mitchell: Machine Learning, McGraw-Hill Education.
+ lan Goodfellow, Yoshua Bengio, and Aaron Courville: Deep Learning, MIT Press.
* Francois Chollet: Deep Learning with Python, Manning Publications.
+ Kevin P. Murphy: Machine Learning: A Probabilistic Perspective, MIT Press.
+ Aurélien Géron: Hands-On Machine Learning with Scikit-Learn, Keras & TensorFlow, OReilly Media.
+ Jake VanderPlas: Python Data Science Handbook, OReilly Media.
+ Jiawei Han, Micheline Kamber, and Jian Pei: Data Mining: Concepts and Techniques, Morgan Kaufmann.
+ Foster Provost and Tom Fawcett: Data Science for Business, OReilly Media.
+ Cary R. Spitzer (Ed.): Digital Avionics Handbook, CRC Press.
+ lan Moir and Allan Seabridge: Aircraft Systems: Mechanical, Electrical and Avionics Subsystems Integration,
Wiley.
+ Andreas Wald, Christoph Fay, and Ronald Gleich (Eds.): Introduction to Aviation Management, LIT Verlag.
+ Edward R. Tufte: The Visual Display of Quantitative Information, Graphics Press.
+ Cole Nussbaumer Knaflic: Storytelling with Data: A Data Visualization Guide for Business Professionals, Wiley.
+ European Commission: Ethics Guidelines for Trustworthy Al (online publication).
+ Jobin, lenca, and Vayena: The Global Landscape of Al Ethics Guidelines, Nature Machine Intelligence.
+ ICAQ: Manual on Remotely Piloted Aircraft Systems (RPAS), ICAO Doc 10019.
+ ISO/IEC JTC 1/SC 42: Standards on Artificial Intelligence (e.g., ISO/IEC 22989, 23053).

Notes
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Modul

Law, Compliance and Legal Tech

Module Code Short Form Module Requirement
M1l Compulsory

Credits Duration Frequency Language(s)
5CP 1 Semester Summer semester only English
Scheduled Semester Type of Examination

3., 4.(recommended) Module Level Assessment

Also Included In

+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Curriculum Notes

Module Coordinator
Prof. Dr. Matthias Harter, Prof. Dr. Matthias Schafer

Required Prequisites
None

Recommended Prequisites
None

Module Objectives
Upon successful completion of the module, students are able to,
+ describe the basic elements of the legal system and legal structure.
+ explain and give examples of the differences between common law and codified law.
+ identify the main international frameworks and policy regulations on sustainability, such as ICAO and CORSIA.
+ apply sustainable certification standards to aviation case studies and analyze their relevance.
+ practice communication between different disciplines and create an effective visualization of legal opinions.
+ analyze the differences between first to file and first to invent in patent law and discuss their impact on innovation.
+ assess the impact of GDPR, Cyber Resilience Act and the European Al Act on the aviation industry and formulate
recommendations for compliance.
+ develop innovative solutions for IP protection through other means and present these in a creative project.
+ collaborate effectively with peers from different disciplinary and cultural backgrounds to design compliance frame-
works, Al-governance concepts and Legal Tech solutions for aviation organisations.
+ analyze how different legal traditions, regulatory cultures and societal values influence expectations regarding
compliance, data protection and ethical use of Al in aviation, and adjust their communication and argumentation
accordingly.

This module contributes to the following degree program objectives

Digital Transformation, Data-Driven and Al-Supported Solutions in Aviation, Regulation and Approval Issues in Aviation,
Sustainable Aviation Technologies and Processes, Problem Solving, Communication, Teamwork Abilities, Intercultural
Competencies, Sustainability

Type of Course Component: Gra- Examination Format: Written Ex- Grading Type: Graded
ded Course Component amination

(If multiple examination formats are available, the exact format of examination and, if appliable, the exact duration of
examination is o be determined by the Examination Board at the beginning of the course and publicized within the facul-

ty.)

Contribution to Final Grade
By credit
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Total Module Workload in Hours

150, including 42 hours of class attendance (4 contact hours per week) and 108 hours of self-study, including exam pre-
paration

Remarks

Related Courses
Required Course(s)
+ Law, Compliance and Legal Tech (SU, 3., 4. Sem., 4 SWS)
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Related Course
Law, Compliance and Legal Tech

Course Code Short Form Workload Semester
CP 3., 4.

Course Types Frequency Language(s)

Seminar-style Summer semester only English

Also included in
+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Course Responsible

Recommended Prerequisites
None

Course Contents
+ Foundations of Legal Systems and Structures
— Distinctions between public and private law
— Sources of law (constitution, statutes, regulations, case law)
— Key legal terminology (e.g., torts, contracts, liability)
— Common Law vs. Civil (Codified) Law: Historical development, role of precedent vs. codification
— Legal Entities, Jurisdiction, and Enforcement
+ International Frameworks and Sustainability in Aviation
— Global Aviation Regulations and Authorities (ICAQ, IATA)
— Sustainability Regulations and Policy Instruments (CORSIA, Emissions Trading System)
— Sustainable Certification Standards (ISO 14001 for Environmental Management)
— Life cycle assessment (LCA) and other sustainability assessment tools
+ Intellectual Property (IP) Law and Innovation in Aviation
— Patent Law Fundamentals
— First to File vs. First to Invent
— Beyond Patents: Other IP Protections
+ Data Protection, Cybersecurity, and Emerging EU Regulations
— GDPR (General Data Protection Regulation)
— Cyber Resilience Act
— European Al Act
— Cybersecurity Frameworks and Standards (NIST Cybersecurity Framework, ISO 27001, and sector-specific
best practices)
+ Certification processes in Aviation
+ Compliance and Regulatory Management in Aviation
— Compliance Programs and Corporate Governance
— Risk Assessment and Mitigation
— Ethics and Corporate Social Responsibility (CSR)
— Communication and Visualization of Legal Opinions
. Legal Tech Tools and Al in Legal Analysis
Overview of Legal Tech and Digitization in Law: Document automation, e-discovery tools, contract
analytics, Regulatory technology (RegTech) solutions in the aviation context
— Al and Machine Learning in Legal Services
— Developing a Legal Tech Concept: Identifying needs in an aviation organization (e.g., compliance
monitoring, contract management)
— Project: Outline a prototype or proof of concept for Al-driven legal analysis specific to aviation

Teaching Methods and Media

online teaching
+ Lectures and Tutorials: Theory, conceptual understanding, use-case discussions
+ Practical Lab Sessions: Using Legal Tech Tools
+ Case Studies and Guest Lectures
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References

Glendon, M. A,, Carozza, P. G., & Picker, C. B. (2007). Comparative Legal Traditions: Text, Materials and Cases on
Western Law (4th ed.). West Academic.

+ Merryman, J. H., & Pérez-Perdomo, R. (2007). The Civil Law Tradition: An Introduction to the Legal Systems of

Europe and Latin America (3rd ed.). Stanford University Press.

+ Bartsch, R. I. C. (2012). International Aviation Law: A Practical Guide. Routledge.

+ Larsen, P. B,, Gillick, J., & Sweeney, J. (2012). Aviation Law: Cases, Laws, and Related Sources. Martinus Nijhoff.
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+ Kearns, S. K. (Ed.). (2019). Routledge Handbook of Public Aviation Law. Routledge.

+ Merges, R. P,, Menell, P. S., & Lemley, M. A. (2021). Intellectual Property in the New Technological Age (2021

Edition). Clause 8 Publishing.

+ Bessen, J., & Meurer, M. J. (2008). Patent Failure: How Judges, Bureaucrats, and Lawyers Put Innovators at Risk.

Princeton University Press.

+ Adelman, M. J., Rader, R. R., & Thomas, J. R. (2020). Patent Law in a Nutshell (3rd ed.). West Academic.

+ Lynskey, O. (2015). The Foundations of EU Data Protection Law. Oxford University Press.

+ Castro-Edwards, J. (2019). GDPR: A Practical Guide. The Law Society.

+ Kosseff, J. (2019). Cybersecurity Law. Wiley.

+ Fox, T.R. (2021). The Compliance Handbook (2nd ed.). LexisNexis.

+ Rezaee, Z. (2009). Corporate Governance and Ethics. Wiley.

+ Kaplan, R. S., & Mikes, A. (2012). Risk Management The Revealing Hand. Harvard Business School Publishing.
+ Susskind, R. (2017). Tomorrows Lawyers: An Introduction to Your Future (2nd ed.). Oxford University Press.
+ Corrales, M., Fenwick, M., & Forgd, N. (Eds.). (2019). Legal Tech, Smart Contracts and Blockchain. Springer.
+ Svantesson, D. J. B., & Clarke, R. (Eds.). (2017). Legal Informatics. T.M.C. Asser Press.

+ 1S0: ISO 14001 Environmental Management Systems and other relevant sustainability standards.

Notes
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Modul

Master's Thesis

Module Code Short Form Module Requirement
M12 Compulsory

Credits Duration Frequency Language(s)
30CP 2 Semester Every semester English
Scheduled Semester Type of Examination

3., 4.(recommended) Module Level Assessment

Also Included In

+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Curriculum Notes

Module Coordinator
Prof. Dr. Matthias Harter, Prof. Dr. Matthias Schafer

Required Prequisites
+ Students with 30+ CP in this program may enter the Master's Thesis module.

Recommended Prequisites
None

Module Objectives
Upon successful completion of the module, students are able to,
+ solve problems by means of academic methods; they analyze and structure the subject matter and systematically
work on solutions.
+ show their capability to deal with an extensive technical task in a systematic way. This includes that the students
work autonomously to a high degree.
* realize solutions based on current technologies.
+ critically evaluate the results achieved.
+ further develop models and technologies in the subject area.
+ present their own work.

This module contributes to the following degree program objectives

Digital Transformation, Data-Driven and Al-Supported Solutions in Aviation, Interdisciplinary Project Work, Sustainable
Aviation Technologies and Processes, Problem Solving, Scientific Research and Development, Communication, Time Ma-
nagement and Self-Management, Self-Awareness, Sustainability

Type of Course Component: Gra- Examination Format: Thesis Grading Type: Graded
ded Course Component

Type of Course Component: Gra- Examination Format: Thesis Defen- Grading Type: Graded
ded Course Component se

(If multiple examination formats are available, the exact format of examination and, if appliable, the exact duration of
examination is o be determined by the Examination Board at the beginning of the course and publicized within the facul-

ty.)

Contribution to Final Grade
By credit

Total Module Workload in Hours

900, including 10.5 hours of class attendance (1 contact hours per week) and 889.5 hours of self-study, including exam
preparation
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Remarks

Related Courses
Required Course(s)
+ Master's Thesis (MA, 3., 4. Sem., 0 SWS)
+ Master’s Thesis Seminar (S, 3., 4. Sem., 1 SWS)
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Related Course
Master's Thesis

Course Code Short Form Workload Semester
CP 3., 4.

Course Types Frequency Language(s)

Master's Thesis Every semester

Also included in
+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Course Responsible
Dozent:iinnen des Studiengangs

Recommended Prerequisites
None

Course Contents

The master’s thesis is the culminating project of the master degree course and demonstrates the ability to develop a
topic systematically, drawing on advanced theoretical and practical aspects of aviation. Students show they can
manage a complex challenge within a set timeframe, integrate interdisciplinary knowledge, and apply both engineering
and management considerations. This involves clearly structuring the work, selecting effective methods, gathering and
evaluating relevant information, and presenting a well-founded solution. Through the thesis, students illustrate their
capacity to propose innovative concepts, make informed decisions, and critically reflect on outcomes demonstrating the
expertise expected in aviation engineering and management.

Participants of the colloquium have to present the results of their masters thesis for discussion. The colloquium should
offer an opportunity to explain the chosen approach and the methods used in the thesis. Furthermore, the achieved
results, their importance for the industry and the public sector, as well as open questions should be discussed by the
participants.

Teaching Methods and Media

References
+ John M. Swales, Christine B. Feak: Academic Writing for Graduate Students.
+ William Strunk Jr., E. B. White: The Elements of Style.
+ Steven Pinker: The Sense of Style.
+ Kate L. Turabian: A Manual for Writers of Research Papers, Theses, and Dissertations.

Notes
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Related Course
Master's Thesis Seminar

Course Code Short Form Workload Semester
CP 3., 4.

Course Types Frequency Language(s)

Seminar Every semester English

Also included in
+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Course Responsible
Prof. Dr. Matthias Harter, Prof. Dr. Matthias Schafer

Recommended Prerequisites
None

Course Contents
+ Presentation of ongoing master thesis projects
+ Mid-term progress presentations with peer and faculty feedback
+ Final presentations of thesis results and findings
+ Structured Q&A sessions to encourage critical discussion
+ Exchange of ideas across diverse research topics
+ Networking and peer support in a collaborative setting

Teaching Methods and Media
in-person teaching
+ Student presentations (progress and results)
+ Peer feedback and group discussion
* Faculty-led moderation and guidance
+ Q&A sessions to deepen understanding
+ Reflective dialogue on research processes and outcomes

References
* Yu, S. (2019). Learning from giving peer feedback on postgraduate theses.
+ Miedijensky, S., & Lichtinger, E. (2016). Seminar for Masters Thesis Projects: Promoting Students
Self-Regulation.

Notes
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Modul
Ausgewahlte Kapitel der Leistungselektronik

Module Code Short Form Module Requirement
Core Elective

Credits Duration Frequency Language(s)

5CP 1 Semester Varies English und German
Scheduled Semester Type of Examination

3., 4.(recommended) Module Level Assessment

Also Included In

+ Electrical Engineering and Management (part-time) (M.Eng.), P0O2026
+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Curriculum Notes

Module Coordinator
Prof. Dr. Wilfried Attenberger

Required Prequisites
None

Recommended Prequisites
None

Module Objectives
Upon successful completion of the module, students are able to,
+ moderne Topologien von Leistungswandlern zu identifizieren / identify advanced power conversion topologies.
+ eine Frequenzanalyse resonanter Topologien durchzufiihren / set up a frequency analysis of resonant converters.
+ die Kernkomponenten modernen Wandler zu entwickeln / develope the core components of said converters.
+ die weiteren Komponenten der Wandler auszuwahlen / understand the selection of power electronic components
and perform said selection.
+ Spice Simulationen der Wandler durchzufiihren / perform spice analysis of resonant converters.
+ Verluste der Wandler zu minimieren / minimize losses of the converter
+ |hre Ergebnisse vor Publikum dartustellen / present the results in front of audience

This module contributes to the following degree program objectives
Sustainable Aviation Technologies and Processes, Scientific Research and Development, Problem Solving, Communica-
tion, Self-Awareness, Sustainability

Type of Course Component: Gra- Examination Format: Portfolio Grading Type: Graded
ded Course Component

(If multiple examination formats are available, the exact format of examination and, if appliable, the exact duration of
examination is o be determined by the Examination Board at the beginning of the course and publicized within the facul-

ty.)

Contribution to Final Grade
By credit

Total Module Workload in Hours
150, including 42 hours of class attendance (4 contact hours per week) and 108 hours of self-study, including exam pre-
paration

Remarks
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Related Courses
Wahlpflichtveranstaltung/en:
+ Advanced Power Electronics (SU, 3., 4. Sem., 4 SWS)
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Related Course
Ausgewahlte Kapitel der Leistungselektronik

Course Code Short Form Workload Semester
CP 3., 4.

Course Types Frequency Language(s)

Seminar-style Varies German und English

Also included in
+ Electrical Engineering and Management (part-time) (M.Eng.), P02026
+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Course Responsible

Recommended Prerequisites
None

Course Contents
+ Moderne Bauelemente
— GaNund SiC Halbleiter
— fortgeschrittene Trafokonzepte
+ Modern Elements
— GaN and SiC Semiconductors
— Modern trannsformer concepts
+ Fortgeschrittene Schaltungsttechnik
— resonante Wandler
— AC/AC-Wandler
— multilevel Wandler
+ Modern Setups
— Resonant Converter
— AC/AC Converter
— Multtilevel topoologies
« fortgeschrittene Steuerungstechnik
- FPGA
- DSP
— embeddedController
+ Control Technologies
- FPGA
- DSP
— Embedded Controller
Die Inhalte sollen der aktuellen Forschung und Entwicklung der Leistungselektronik nachgefiihrt werden.
The Content will be adapted to recent developements in power electronics

Teaching Methods and Media

online teaching

Die Studierenden lernen im seminaristischen Unterricht die Themen kennen und vertiefen sie in einer eigensténdigen
Konzeption von Wandlern, die in einem Simulationsprozess validiert werden.

Students learn about the topics in seminars and deepen their knowledge by independently designing transducers, which
are then validated in a simulation process.

References
K. Billings, Switch Mode Power Supply Handbook,McGraw-Hill, 1999, Boston. A. I. Pressman, Switch Mode Power
Supply Design,McGraw-Hill, 1999, New York

Notes
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Modul

Comprehensive Competencies

Module Code Short Form Module Requirement

Core Elective

Credits Duration Frequency Language(s)
5CP 1 Semester Every semester English
Scheduled Semester Type of Examination

3., 4.(recommended) Module Level Assessment

Also Included In

Al and Advanced Information Technologies (M.Eng.), PO2026
Applied Physics (M.Sc.), P02026

+ Biomedical Engineering (M.Sc.), PO2026

Innovative Product Development and Manufacturing (part-time) (M.Eng.), PO2026
Mechanical Engineering (M.Eng.), P02026

+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Curriculum Notes

Module Coordinator
Prof. Dr.-Ing. Karlheinz Sossenheimer, Dr. Edgar Thomas

Required Prequisites

None

Recommended Prequisites

None

Module Objectives
Upon successful completion of the module, students are able to,

+ apply methods and instruments for planning, managing and implementing projects in order to successfully achieve
results in interdisciplinary teams.

evaluate and assess projects economically in order to make well-founded decisions in the context of resource and
time management.

analyse mega and business process reengineering projects and develop change management strategies to effec-
tively transform companies.

+ analyze economic, technical, and interdisciplinary contexts and to develop solutions in teams both independently

and collaboratively.

+ leading groups and recognising and communicating technical and interdisciplinary relationships in order to pro-

mote team dynamics and mativation.
take responsibility in the company and in society and to apply the tools of project management and personnel
management in order to use their competences in a targeted manner.

+ to think in a goal- and implementation-oriented manner, as well as to analyze and design economic and technical

aspects within an overall context. They are capable of developing sustainable solutions that can be assessed
based on specific criteria.

+ analyse their leadership skills in dealing with gender and diversity and take these into account when managing

teams.

This module contributes to the following degree program objectives
Interdisciplinary Project Work, Problem Solving, Communication, Teamwork Abilities, Leadership Skills, Sustainability,
Self-Awareness, Time Management and Self-Management

Type of Course Component: Gra- Examination Format: Written Ex- Grading Type: Graded
ded Course Component amination o. Written Examination u.

Portfolio o. Portfolio
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(If multiple examination formats are available, the exact format of examination and, if appliable, the exact duration of
examination is o be determined by the Examination Board at the beginning of the course and publicized within the facul-

ty.)

Contribution to Final Grade
By credit

Total Module Workload in Hours
150, including 42 hours of class attendance (4 contact hours per week) and 108 hours of self-study, including exam pre-
paration

Remarks

Related Courses
Wahlpflichtveranstaltung/en:
+ Advanced Project Management (SU, 3., 4. Sem., 2 SWS)
+ Leadership (SU, 3., 4. Sem., 1 SWS und S, 3., 4. Sem., 1 SWS)
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Related Course
Advanced Project Management

Course Code Short Form Workload Semester
CP 3., 4.

Course Types Frequency Language(s)

Seminar-style Every semester English

Also included in

Al and Advanced Information Technologies (M.Eng.), PO2026

+ Applied Physics (M.Sc.), PO2026

Biomedical Engineering (M.Sc.), P02026

+ Electrical Engineering and Management (part-time) (M.Eng.), P02026
* Industrial Engineering (part-time) (M.Eng.), PO2026

Innovative Product Development and Manufacturing (part-time) (M.Eng.), P02026

*+ Mechanical Engineering (M.Eng.), P0O2026
+ Sustainable and Digital Aviation (part-time) (M.Eng.), PO2026

Course Responsible
Prof. Dr.-Ing. Karlheinz Sossenheimer

Recommended Prerequisites

None

Course Contents

EinfUhrung in das Projektmanagement / Introduction to project management

+ Berechnung von Netzplan und Aufbau Gantt Diagramm (PM) / Calculation of network plan and structure of Gantt

chart (PM)
Methodik und Grundlagen der Earned Value Analyse zur Uberwachung von Projekten / Methodology and basics
of earned value analysis for monitoring projects
Personalmanagement in Projekten / Personnel management in projects
Aufgabe/Verantwortung/Kompetenz der Projektbeteiligten / Task/responsibility/competence of project
participants
Soziale Kompetenz / Social competence:

— Projektkultur / Project culture

— Konfliktmanagement und Teamarbeit / Conflict management and teamwork

— Umgang mit Gender und Diversitat in der Teamarbeit / Dealing with gender and diversity in teamwork
Multiprojektmanagement und Methoden der wirtschaftlichen Analyse von Projekten / Multi-project
management and methods of economic analysis of projects
Moderne agile Methoden des Projektmanagements z. B. SCRUM / Modern agile methods of project management
e.g. SCRUM

+ Projektmanagement im Business Process Reengineering / Project management in business process

reengineering
Change Management in Unternehmen / Change management in companies

+ Claim Management im Projekt / Claim management in projects

Risiken von Megaprojekten / Risks of megaprojects
Methoden der Wirtschaftlichkeitsanalysen in Projekten / Methods of profitability analyses in projects

+ Vertragsmanagement und Verhandlungstechniken / Contract management and negotiation techniques

Nutzung von PM-Software: SAP-R3-PS, MS-Project / Use of PM software: SAP-R3-PS, MS-Project

Teaching Methods and Media

in-person teaching

Deutsch

Der Inhalt der Lehrveranstaltung wird vermittelt durch:

+ Vorlesungen zur Vermittlung theoretischer Grundlagen

- Praktische Ubungen und Fallstudien zur Anwendung des Gelernten und um den Praxisbezug herzustellen
+ Diskussionen zur Vertiefung des Versténdnisses
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Zu allen Vorlesungen werden ggf. Videos der Lehrveranstaltungen angeboten und mit den Studierenden geteilt. Der
Stoff der Lehrveranstaltung kann mit blended Learning-Methoden und E-Learning anhand dieser Videos erarbeitet
werden. Es wird damit ein effektiveres und abwechslungsreiches Lernumfeld geschaffen.
English
The content of the course is taught through:

+ Lectures to convey theoretical principles

+ Practical exercises and case studies to apply what has been learnt and to establish practical relevance

+ Discussions to deepen understanding
If applicable, videos of the lectures are offered and shared with the students. The course material can be worked
through using blended learning methods and e-learning based on these videos. This creates a more effective and varied
learning environment.

References

+ Vorlesungsskript Advanced Projektmanagement

+ J. Kuster, E. Huber, R. Lippmann, A. Schmid, E. Schneider, U. Witschi, R. Wist (2022):
Handbuch Projektmanagement, 5., erweit. Aufl.
ISBN 978-3-662-65472-9.

+ Kompetenzbasiertes Projektmanagement (PM4) Handbuch fiir Praxis und Weiterbildung im Projektmanagement
in zwei Banden,
GPM
Deutsche Gesellschaft flir Projektmanagement e. V., 2019, ISBN 978-3-924841-78-2 (eBook).

+ Kerzner, H. (2022). Project management: A systems approach to planning, scheduling, and
controlling (13th ed.). Wiley.

+ Project Management Institute. (2021). A guide to the project management body of knowledge (PMBOK
guide) (7th ed.). Project Management Institute.

+ Turner, J. R. (2014). Handbook of project-based management: Leading strategic change in
organizations (4th ed.). McGraw-Hill Education.

+ Meredith, J. R, Shafer, S. M., & Mantel, S. J. (2020). Project management: A managerial approach (10th
ed.). Wiley.

+ Pinto, J. K. (2019). Project management: Achieving competitive advantage (5th ed.). Pearson.

+ Shenhar, A. J., & Dvir, D. (2007). Reinventing project management: The diamond approach to
successful growth and innovation. Harvard Business School Press.

+ Larson, E. W., & Gray, C. F. (2021). Project management: The managerial process (8th ed.). McGraw-Hill
Education

+ In case of an english course, further information about respective literature in english will be provided.*

Notes

Die Lehrveranstaltung Advanced Project Management wird in den Studiengéngen Elektrotechnik und Management (be-
rufsbegleitend) (M.Eng.) und Wirtschaftsingenieurwesen (berufsbegleitend) (M.Eng.) nur im Sommersemester sowie auf
Deutsch oder Englisch angeboten.
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Related Course

Leadership

Course Code Short Form Workload Semester
CP 3., 4.

Course Types Frequency Language(s)

Seminar-style, Seminar Every semester English

Also included in
Al and Advanced Information Technologies (M.Eng.), PO2026
+ Applied Physics (M.Sc.), PO2026
+ Biomedical Engineering (M.Sc.), P02026
+ Electrical Engineering and Management (part-time) (M.Eng.), P02026
* Industrial Engineering (part-time) (M.Eng.), PO2026
+ Innovative Product Development and Manufacturing (part-time) (M.Eng.), P0O2026
*+ Mechanical Engineering (M.Eng.), P0O2026
+ Sustainable and Digital Aviation (part-time) (M.Eng.), PO2026

Course Responsible
Dr. Edgar Thomas

Recommended Prerequisites
None

Course Contents

Deutsch

1 Die Entwicklung von Fiihrungsbeziehungen markiert einen Paradigmenwechsel, der zwischen hierarchischer
Vorgesetztenfiihrung (starre, individuumszentrierte, objektivistische Perspektive) und Menschenflihrung (dynamische
Interaktions- und Beziehungsperspektive) unterscheidet. Die Veranstaltung behandelt in diesem Zusammenhang:

+ Relevanz dieses modernen Flihrungsverstandnisses.

+ FUhrungstheorien (z. B. Machtfiihrung, Dyadentheorie der Fiihrung).

+ Ausgewahlte Fihrungsstilmodelle wie Reifegradmodell, Full-Range-of-Leadership-Modell (transaktionaler,
transformationaler Flihrungsstil) und Super-Leadership-Modell (Selbstfiihrung).

+ Psychologische Aspekte von Fiihrung und Teamdynamik motivationstheoretisch (z. B. BIG 3,
Selbstwirksamkeitserwartungen) und kommunikationstheoretisch (z. B. Entscheidung zwischen symmetrischer
und asymmetrischer Kommunikation).

+ Berticksichtigung von Gender und Diversitét in Fiihrungsbeziehungen.

2 Die Gestaltung durch Fiihrungsinstrumente priagt eine professionelle Flihrungsarbeit in der Praxis und spielt
eine entscheidende Rolle bei der Erreichung von Mitarbeitenden- und Unternehmenszielen. Die Veranstaltung
behandelt in diesem Zusammenhang:

+ Traditionelle Management-by-Konzepte.

+ Feedbackorientierte Flihrung (z. B. strukturierte Gesprache mit Mitarbeitenden fiihren).

+ Potenzialorientierte Fihrung (z. B. Férderung der individuellen Employability und Performance Management).

+ Talentorientierte Flihrung (z. B. Personalportfolio und Karriereplanung als Férderinstrument der
Personalentwicklung 4.0).

+ Kooperative Fihrung.

+ Wirksame und nachhaltige Flihrung mittels Kennzahlensystemen.

+ Emotional-Resonante Fiihrung.

+ FUhrung selbstflihrender Teams.

3 Im Kontext einer professionellen Fiihrung mit Leadership-Kompetenz behandelt die Veranstaltung, wie eine
Fuhrungskraft beispielsweise lernt, das eigene Verhalten und die eigene Wirkung auf andere zu reflektieren und sich
kontinuierlich weiterzubilden, mit Stress und Ambivalenzen umzugehen, um die eigene Leistungsfahigkeit und die der
Mitarbeitenden zu erhalten oder auch unter Unsicherheit fundierte und schnelle Entscheidungen zu treffen.

4 Agile und werteorientierte Fiihrung in der digitalen Arbeitswelt stellt besondere Anforderungen an
Fuhrungskrafte und den Umgang mit ihren Mitarbeitenden. Die Veranstaltung arbeitet heraus, dass eine offene und
wirkungsorientierte Kommunikation Vertrauen férdert und empowerte Mitarbeitende zur Ubernahme von
Verantwortung ermutigt werden, was die intrinsische Motivation und das Engagement steigert. Es werden zentrale
Merkmale agiler Fiihrung identifiziert, wonach erfolgreiche Flihrung einerseits immer auch Selbstfiihrung (Self
Leadership) voraussetzt und andererseits bedeutet, nicht nur aus der Erfahrung, sondern auch “von der Zukunft her (zu)
fihren" (vgl. C. Otto Scharmer).
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English

1 The Development of Leadership Relationships marks a paradigm shift that distinguishes between hierarchical
superior leadership (rigid, individual-centered, objectivist perspective) and people-oriented leadership (dynamic
interaction and relationship perspective). In this context, the lecture deals with:

+ Relevance of this modern understanding of leadership.

+ Various leadership theories (e.g., power leadership, dyadic theory of leadership).

+ Selected leadership style models such as the maturity model, the Full-Range-of-Leadership maodel
(transactional, transformational leadership style), and the Super-Leadership model (self-leadership).

+ Psychological aspects of leadership and team dynamics from motivational theory's perspective (e.g., BIG 3,
self-efficacy expectations) and communication theory's perspective (e.g., decision between symmetrical and
asymmetrical communication).

+ Consideration of gender and diversity in leadership relationships.
2 The Design through Leadership Tools shapes professional leadership work in practice and plays a crucial role in
achieving employee and company goals. In this context, the lecture deals with:

+ Traditional management-by-concepts.

+ Feedback-oriented leadership (e.g., conducting structured conversations with employees).

+ Potential-oriented leadership (e.g., promoting individual employability and performance management).

+ Talent-oriented leadership (e.g., personnel portfolio and career planning as a development tool for Human
Resource Development 4.0).

+ Cooperative leadership.

+ Effective and sustainable leadership using performance measurement systems.

+ Emotionally resonant leadership.

+ Leading self-managing teams.

3 In the context of professional leadership with leadership competence, the lecture figures out, how a leader learns
to reflect on his own behavior and impact on others, continuously educates himselve, manages stress and ambivalence
to maintain his own performance and that of his employees, or make informed and swift decisions under uncertainty.

4 Agile and Value-Oriented Leadership in the digital work environment presents special demands on leaders and
their interactions with employees. The lecture figures out, that open and impact-oriented communication fosters trust
and encourages empowered employees to take on responsibility, which increases intrinsic motivation and engagement.
Key characteristics of agile leadership are identified, according to which successful leadership always requires
self-leadership and, moreover, to lead not only from experience but also from the future (cf. C. Otto Scharmer).

Teaching Methods and Media

in-person teaching

Deutsch

Konzept:

Kompetenzdidaktische Lernsettings antizipieren die Handlungslogik der Kompetenzanwendung (Gestalten und
Anwenden) in der Aneignungslogik des Lernprozesses (Aneignung) und lben diese ein (Erleben und Uben).
Aneignung:

Die Studierenden nutzen die ihnen zur Verfligung gestellten Informationen, Zugénge, Impulsreferate und Aufgaben zur
Bearbeitung von Lernprojekten (Fallaufgaben), zur Beantwortung eigener Fragen und zum Abgleich der individuellen
Lernziele mit den Modulzielen.

Erleben und Uben:

Die Studierenden Ubernehmen Verantwortung flr die Gestaltung ihres individuellen Lernprozesses in realen und
konstruierten Schlisselsituationen. Methoden- und Medienwahl in den Ubungsphasen: Selbstlern- und Reflexionstools,
Fallarbeiten/Fallstudien mit Praxisbezug, Falldiskussionen und Fallprasentationen, SWOT-Analysen, Rollenspiel mit
Praxisbezug, Expertenteams zur Wissensaneignung und Puzzlegruppen zum Informationsaustausch, eingeschobene
Ubungsaufgaben, Leittextmethode, Blitzlicht, Hitparade, Videosequenzen, Impulsreferate. Gleichzeitig steht die
Starkung der Selbstlernkompetenz im Mittelpunkt der Ubungsphase.

Gestaltung und Anwendung:

Der Grad der Kompetenzauspragung zeigt sich in der Fahigkeit der Studierenden, komplexe Probleme selbstorganisiert
zu losen:

(a) in fallbezogenen Prifungsaufgaben (Lehre) und

(b) in berufsbezogenen Arbeitsprozessen (Praxis).

Blended Learning:

Kombination von asynchronen, angeleiteten Selbstlernphasen und synchronen, begleiteten Gruppenlernphasen. Die
Lernsettings finden in Prasenz, Online oder Hybrid statt. Synchrone und asynchrone Phasen werden sinnvoll
miteinander verknipft (Synchron-Asynchron-Verankerung). Anmerkung: Bei einer Teilnehmerzahl von mehr als 20
Studierenden ist auf eine geeignete Methodenwahl zu achten.

English

Concept:

Competence-didactic learning settings anticipate the action logic of competence application (designing and applying)
within the acquisition logic of the learning process (appropriation) and practice it (experiencing and practicing).
Appropriation:

Students utilize the information, resources, impulse presentations, and tasks provided to them for processing learning
projects (case tasks), answering their own questions, and aligning their individual learning goals with the module
objectives.
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Experiencing and Practicing:

Students take responsibility for designing their individual learning process in real and constructed key situations.
Method and media choices during the practice phases include: self-learning and reflection tools, case studies with
practical relevance, case discussions and presentations, SWOT analyses, role plays with practical relevance, expert
teams for knowledge acquisition, and puzzle groups for information exchange, interspersed practice tasks, guided text
methods, flashlights, charts, video sequences, and impulse presentations. At the same time, strengthening
self-learning competence is the focus during the practice phase.

Design and Application:

The degree of competence manifestation is reflected in the ability of students to solve complex problems in a
self-organized manner: (a) in case-related examination tasks (teaching) and (b) in profession-related work processes
(practice).

Blended Learning:

This involves a combination of asynchronous, guided self-learning phases and synchronous, facilitated group learning
phases. The learning settings take place in-person, online, or hybrid. Synchronous and asynchronous phases are
meaningfully interconnected (synchronous-asynchronous anchoring). Note: For a participant number of more than 20
students, an appropriate choice of methods should be considered.

References

+ Arnold, R. (2014):
Leadership by Personality. Von der emotionalen zur spirituellen Fiihrung Ein Dialog, Wiesbaden
(Springer Gabler).

+ Bass, B. M. (1990): From transactional to transformational leadership: Learning to share the vision.
Organizational Dynamics, 18(3), 1931. https://doi.org/10.1016/0090-2616(90)30061-S

+ Burns, J. M. (1978): Leadership. Harper & Row.

+ Furtner, M; Baldegger, U. (2014):
Self-Leadership und Fiihrung. Theorien, Modelle und praktische Umsetzung, Wiesbaden (Springer
Gabler).

+ Goleman, D. (2000): Leadership that gets results. Harvard Business Review, 78(2), 7890.

+ Northouse, P. G. (2021): Leadership: Theory and practice (9th ed.). Sage.

+ Kotter, J. P. (1990): A force for change: How leadership differs from management. Free Press.

+ Scharmer, C. Otto (2009):
Theorie U. Von der Zukunft her fiihren, Heidelberg (Carl-Auer).

« Thomas, E. (2025):
Studientext Personalfiihrung inkl. Personalfiihrung in der Praxis (Fallarbeiten, Fallstudien und
Ubungsaufgaben), Vorlesungsscript.

+ Wagner, D.:
Praxishandbuch Personalmanagement, Freiburg et al. (online) [07.02.2025].

+ Weibler, J. (2023):
Personalfiihrung. Personen, Beziehungen, Kontexte, Wirkungen. 4. Auflage Vahlen.

* Yukl, G. (2013): Leadership in organizations (8th ed.). Pearson.

+ Leadership-Lexikon:
(Leadership insiders: Was Fiihrung im Innersten zusammenhalt Filhrungswissen fiir die
Fithrungspraxis), unter https://www.leadership-insiders.de/ [07.02.2025].

In case of an english course, further information about respective literature in english will be provided.

Notes

Die Lehrveranstaltung Leadership wird in den Studiengangen Elektrotechnik und Management (berufsbegleitend) (M.Eng.)
und Wirtschaftsingenieurwesen (berufsbegleitend) (M.Eng.) nur im Sommersemester sowie auf Deutsch oder Englisch
angeboten.
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Modul

IC: Intercultural Competence

Module Code Short Form Module Requirement
IC Core Elective

Credits Duration Frequency Language(s)

5CP 1 Semester Every semester English

Scheduled Semester Type of Examination

3., 4.(recommended) Module Level Assessment

Also Included In

+ (Int.), PO2026

+ Industrial Engineering and Management (B.Eng.), P02026

+ Sustainable Engineering (B.Eng.), P0O2026

+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Curriculum Notes

Module Coordinator
Anna Strehlow

Required Prequisites
None

Recommended Prequisites

* English for Engineering

Module Objectives
Upon successful completion of the module, students are able to,

+ ihre eigenen kulturellen Erwartungen einschatzen und Offenheit fir neue interkulturelle Erfahrungen férdern./
assess their own cultural expectations and promote openness to new intercultural experiences.

+ innovative Strategien zu entwickeln, um unterschiedliche Arbeitsweisen in vielfaltigen Teams effektiv zu integrie-
ren./ develop innovative strategies to effectively integrate different ways of working in diverse teams.

* interkulturelle Kommunikationsprozesse zu bewerten und kreativ neue Anséatze zur Forderung des gegenseiti-
gen Verstandnisses zu entwickeln./ evaluate intercultural communication processes and creatively develop new
approaches to promote mutual understanding.

+ verbale und nonverbale Kommunikationstechniken anzuwenden, um Missverstandnisse in interkulturellen Inter-
aktionen zu erkennen und zu beseitigen./ use verbal and non-verbal communication techniques to identify and
resolve misunderstandings in intercultural interactions.

+ ihre eigene kulturelle Identitat und ihre Werte kritisch zu reflektieren und in Beziehung zu anderen Kulturen zu
setzen./ critically reflect on their own cultural identity and values and relate them to other cultures.

+ die Konzepte des Englischen als Lingua franca und ihre Bedeutung im interkulturellen Kontext zu erklaren./ explain
the concepts of English as a lingua franca and their significance in an intercultural context.

+ grundlegende Theorien und Modelle der interkulturellen Kompetenz zu identifizieren und deren Anwendung zu
erkennen./ identify basic theories and models of intercultural competence and identify their application.

+ Hoflichkeitsstrategien in simulierten interkulturellen Situationen anzuwenden und ihre Wirksamkeit zu analysie-
ren./ apply politeness strategies in simulated intercultural situations and analyse their effectiveness.

This module contributes to the following degree program objectives
Problem Solving, Communication, Teamwork Abilities, Self-Awareness, Intercultural Competencies, Time Management
and Self-Management

Type of Course Component: Gra- Examination Format: Portfolio Grading Type: Graded
ded Course Component
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(If multiple examination formats are available, the exact format of examination and, if appliable, the exact duration of
examination is o be determined by the Examination Board at the beginning of the course and publicized within the facul-

ty.)

Contribution to Final Grade
By credit

Total Module Workload in Hours
150, including 42 hours of class attendance (4 contact hours per week) and 108 hours of self-study, including exam pre-
paration

Remarks

Related Courses
Wahlpflichtveranstaltung/en:
+ IC: Intercultural Competence (S, 3., 4. Sem., 4 SWS)
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Related Course
IC: Intercultural Competence

Course Code Short Form Workload Semester
CP 3., 4.

Course Types Frequency Language(s)

Seminar Every semester English

Also included in
+ (Int.), PO2026
* Industrial Engineering and Management (B.Eng.), PO2026
+ Sustainable Engineering (B.Eng.), P02026
+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Course Responsible

Recommended Prerequisites
None

Course Contents
+ Theories of interculturality (e.g. Hofstede, Trompenaars, Hall, peaches & coconuts, iceberg theory, etc.)
+ Analysing case studies
+ Cultural differences in written, verbal and non-verbal communication.

+ Theorien zur Interkulturalitét (z.B. Hofstede, Trompenaars, Hall, peaches and coconuts, iceberg theory, etc.),
* Analyse von Fallbeispielen,
+ Kulturelle Unterschiede in der schriftlichen, mindlichen und nonverbalen Kommunikation.

Teachmg Methods and Media

+ Small group work: Collaboration in small groups.

+ Short theory inputs: compact theoretical introductions.

* Practical, authentic tasks: Application of knowledge through realistic tasks.

+ Individualised tasks: Personalised tasks.

+ Discussions: Exchange of experiences and perspectives.

+ Partner work: co-operation in teams of two. Media forms:

+ ILIAS: Intensive use for portfolio tasks and documentation of learning progress.

+ Stud.IP: Organisation and communication within the course.

+ Flipped classroom: preparatory materials are made available online to utilise classroom time for interactive
activities.

+ In addition to the didactic methods described here, the methods mentioned in the department's concept for
teaching personal and social skills are also used where appropriate.

+ Kleingruppenarbeit: Zusammenarbeit in kleinen Gruppen.

* Kurze Theorie-Inputs: Kompakte theoretische Einflihrungen.

+ Praktische, authentische Aufgaben: Anwendung des Wissens durch realitdtsnahe Aufgaben.

+ Individuelle Aufgaben: Personlich abgestimmte Aufgaben.

+ Diskussionen: Austausch von Erfahrungen und Perspektiven.

+ Partnerarbeit: Zusammenarbeit in Zweierteams. Medienformen:

+ ILIAS: Intensive Nutzung fir Portfolio-Aufgaben und Dokumentation des Lernfortschritts.

+ Stud.IP: Organisation und Kommunikation innerhalb des Kurses.

+ Flipped Classroom: Vorbereitende Materialien werden online bereitgestellt, um die Prasenzzeit fur interaktive
Aktivitaten zu nutzen.

+ Neben den hier beschriebenen didaktischen Methoden werden an geeigneter Stelle auch die im Konzept zur
Vermittlung von Selbst- und Sozialkompetenzen des Fachbereichs genannten Methoden eingesetzt.

References
+ Axtell E. R. Gestures. The DOs and TABOOs of Body Language Around the World. John Wiley & Sons, Inc., 1998.
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+ Chong, Chia Suan. Successful International Communication. Publishing and Media Pavilion, 2018.

Gibson, R. Intercultural Business Communication. Oxford University Press, 2000.

+ Hall, Edward T. Beyond Culture. Anchor Books, 1976.
+ Hall, Edward T. The Silent Language. Anchor Books, 1973.

Hall, Edward T. Understanding Cultural Differences: German, French and American. Intercultural Press, 1987.

+ Hofstede, Geert, Gert Jan Hofstede and Michael Minkov. Cultures and Organisations: Software of the Mind.

McGraw-Hill Education, 2010.
Levine, R. N. A Geography of Time: On Tempo, Culture, and the Pace of Life. Basic Books, 2008.

+ Meyer, E. The Culture Map: Breaking Through the Invisible Boundaries of Global Business. Public Affairs, 2014.
+ Mole, J. Mind your Manners. Nicholas Brealey Publishing, 2003.

Nisbett, R. E. The Geography of Thought. Free Press, 2004.

* Rothlauf, J. A Global View on Intercultural Management. De Gruyter, 2014.
+ Trompenaars, F. and Hampden-Turner, C. Riding the Waves of Culture: Understanding Diversity in Global

Notes

Business. McGraw-Hill, 2012.
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Modul

Innovation Management & Entrepreneurship

Module Code Short Form Module Requirement
Core Elective

Credits Duration Frequency Language(s)
5CP 1 Semester Summer semester only English
Scheduled Semester Type of Examination

3., 4.(recommended) Module Level Assessment

Also Included In
+ Al and Advanced Information Technologies (M.Eng.), PO2026
+ Applied Physics (M.Sc.), P02026
+ Biomedical Engineering (M.Sc.), PO2026
+ Electrical Engineering and Management (part-time) (M.Eng.), PO2026
+ Industrial Engineering (part-time) (M.Eng.), P0O2026
* Mechanical Engineering (M.Eng.), P0O2026
+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Curriculum Notes

Module Coordinator
Prof. Dr. Thomas Heimer

Required Prequisites
None

Recommended Prequisites
None
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Module Objectives

Upon successful completion of the module, students are able to,
den Ablauf von Innovationsprozessen, von der Definition der Forschungsfrage bis hin zur Marktdiffusion, sowie die
Indikatoren fir die strategische Steuerung der einzelnen Phasen zu erklaren / to explain the process of innova-
tion, from the definition of the research question to market diffusion, as well as the indicators for the strategic
management of the individual phases.

+ Kenntnisse aus der Forschung der Innovationstheorie zur Entwicklung von innovativen Geschéftsideen anzuwen-
den und Faktoren fir ein erfolgreiches Unternehmertum im Hinblick auf deren Umsetzung zu analysieren / to
apply know-ledge of innovation theory to develop innovative business ideas and to analyze factors for successful
entrepreneurship with regard to their implementation.

+ ein Konzept fir eine eigene Unternehmensgriindung zu entwickeln und die unterschiedlichen Themenstellungen
des Business-Plans, unter Bertiicksichtigung auch von Diversitats- und Genderaspekten, selbstandig auszuarbei-
ten / to develop a concept for one's own business start-up and independently elaborate on the various aspects of
the business plan, also taking into account diversity and gender aspects.

+ zu erklaren, wodurch sich Unternehmer:innen auszeichnen und welche Ziele sie verfolgen / to explain what distin-
guishes entrepreneurs and what goals they pursue.

+ eigene neue Ideen und L&sungen zu entwickeln / to develop new ideas and solutions independently.

+ die anfallenden Aufgaben zur Planung einer Griindung ziel- und umsetzungsorientiert sowie im Rahmen eines
gegebenen Zeitrahmens zu bewaltigen / to handle the tasks involved in planning a start-up in a goal-oriented and
implementation-focused manner, within a given timeframe.

* bei einer Bearbeitung im Team Aufgaben zu organisieren und gemeinsam eine Losung zu erarbeiten, unter Be-
ricksichtigung des Einflusses von Genderaspekten bei Teamzusammensetzungen auf Innovationsprozesse / to
organize tasks and collaboratively work towards a solution when working in a team, taking into account the in-
fluence of gender aspects in team composition on innovation processes.

+ wesentliche Elemente einer Unternehmensgriindung professionell zu prasentieren und zu kommunizieren / to
professionally present and communicate the essential elements of a business start-up.

+ Kernelemente der modernen Innovationstheorie zur gesellschaftlichen Ausgestaltung von Technologien zu be-
schreiben / to describe the core elements of modern innovation theory for the social shaping of technologies.

+ innovative Technologie- und Investitionsentscheidungen (z.B. neue Produktionsanlagen, Automatisierungslosun-
gen, digitale Konzepte...) aus Sicht technischer Fiihrungskrafte im Spannungsfeld von Machbarkeit, Kosten, Risi-
ken und Nachhaltigkeitszielen zu begriinden / to justify innovative technology and investment decisions (e.g. new
production facilities, automation solutions, digital concepts...) from the perspective of technical managers in the
area of feasibility, costs, risks and sustainability goals.

This module contributes to the following degree program objectives
Problem Solving, Scientific Research and Development, Teamwork Abilities, Communication, Leadership Skills, Self-
Awareness, Sustainability, Time Management and Self-Management

Type of Course Component: Gra- Examination Format: Portfolio 0. Grading Type: Graded
ded Course Component Term Paper o. Presentation

(If multiple examination formats are available, the exact format of examination and, if appliable, the exact duration of
examination is o be determined by the Examination Board at the beginning of the course and publicized within the facul-

ty.)

Contribution to Final Grade
By credit

Total Module Workload in Hours
150, including 42 hours of class attendance (4 contact hours per week) and 108 hours of self-study, including exam pre-
paration

Remarks

Related Courses
Wahlpflichtveranstaltung/en:
+ Entrepreneurship (SU, 3., 4. Sem., 2 SWS)
* Innovation Management (SU, 3., 4. Sem., 2 SWS)

69



Related Course
Entrepreneurship

Course Code Short Form Workload Semester
CP 3., 4.

Course Types Frequency Language(s)

Seminar-style Summer semester only English

Also included in
+ Al and Advanced Information Technologies (M.Eng.), PO2026
+ Applied Physics (M.Sc.), PO2026
+ Biomedical Engineering (M.Sc.), P02026
+ Electrical Engineering and Management (part-time) (M.Eng.), P02026
* Industrial Engineering (part-time) (M.Eng.), PO2026
+ Mechanical Engineering (M.Eng.), P02026
+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Course Responsible
Prof. Dr. Thomas Heimer

Recommended Prerequisites
None

Course Contents

+ Die Bedeutung von Unternehmensgriindungen fir die deutsche Wirtschaft / The importance of start-ups for the
German economy.

+ Innovation und Entrepreneurship - zwei Seiten der selben Miinze / Innovation and entrepreneurship - two sides of
the same coin.

+ Was ist Entrepreneurship? - Definitionen / What is entrepreneurship? - Definitions.

+ Was zeichnet Entrepreneur:innen aus? Von den geborenen Flihrer:innen zu modernen Ansatzen / What
distinguishes entrepreneurs? From born leaders to modern approaches.

+ Was macht Unternehmensgriindungen erfolgreich? Finanzierung von Unternehmensgriindungen / What makes
start-ups successful? Financing of start-ups.

+ Durchflihrung einer virtuellen Unternehmensgriindung / Implementation of a virtual start-up.

Teaching Methods and Media

in-person teaching

In Entrepreneurship ist ein Business Plan zu erstellen, das benétigte Eigenkapital zu pitchen und der Plan schriftlich
auszuarbeiten. In entrepreneurship a business plan has to be generated, the required equity has to be pitched and the
business plan shall be finalised as a paper at the end.

References
+ Christine K. Volkmann, Kim Oliver Tokarski; Entrepreneurship: Griindung und Wachstum von jungen
Unternehmen - Lucius & Lucius Verlagsgesellschaft, Stuttgart 2006.
+ Empirical Entrepreneurship in Europe: new perspectives/ed. by Michael Dowling - 2007.
+ Entrepreneurship Research in Europe: outcomes and perspectives/ed. by Alain Fayolle - 2005.
+ Venkataraman, S.; Sarasvathy, Saras D.: Strategy and Entrepreneurship: outlines of an untold story/S.
Venkataraman and Saras D. Sarasvathy, in: The Blackwell Handbook of Strategic Management S. 650-668.

Notes
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Related Course
Innovation Management

Course Code Short Form Workload Semester
CP 3., 4.

Course Types Frequency Language(s)

Seminar-style Summer semester only English

Also included in
+ Al and Advanced Information Technologies (M.Eng.), PO2026
+ Applied Physics (M.Sc.), PO2026
+ Biomedical Engineering (M.Sc.), P02026
+ Electrical Engineering and Management (part-time) (M.Eng.), P02026
* Industrial Engineering (part-time) (M.Eng.), PO2026
+ Mechanical Engineering (M.Eng.), P02026
+ Sustainable and Digital Aviation (part-time) (M.Eng.), P02026

Course Responsible
Prof. Dr. Thomas Heimer, Martin Schipper

Recommended Prerequisites
None

Course Contents

+ Die Rolle von Innovationen in einer Volkswirtschaft / The role of innovations in an economy.

+ Sozio-6konomische Steuerung des Technikgeneseprozesses / Socio-economic management of the technology
genesis process.

+ Methoden der Diffusionssteuerung / Methods of diffusion management.

+ Adoptionsverhalten bei technischen Standards, Probleme und Risiken / Adoption behavior regarding technical
standards, problems and risks.

+ Strategisches Innovationsmanagement / Strategic innovation management.

Teaching Methods and Media

In Innovation Management ist basierend auf der Vorlesung ein Thema vertiefend auszuarbeiten, zu prasentieren und
schriftlich zu fixieren. In innovation management a selected topic based on the teaching in the first part of the course is
to be generated and to be presented and finally to be developed as a seminar paper.

References
+ Afuah, Allan: Innovation Management: strategies, implementation, and profits / Allan Afuah - 2nd ed. - 2003.
+ Drucker, Peter F.: Innovation and Entrepreneurship: practice and principles / Peter F. Drucker - 1993.
+ Gerybadze, Alexander, 2004, Technologie- und Innovationsmanagement, Vahlen Verlag.
+ Dosi, G., 1982, Technological Paradigms and technological trajectories, in: Research Policy, Vol. 11.

Notes
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