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1. Program Overview

1.1. Concept

The worldwide exchange of goods, the mobility of people and the constant flow of
information and ideas requires expertise about transport chains and how exchange
processes work, what design options are available and the ability to develop new
methods to meet future challenges. The primary goal of Supply Chain Management
(SCM) is to achieve constant gains in competitive advantage and to organize the entire
chain from strategy to implementation in the best possible way.

Within the last two decades, supply chain management has grown from an important
instrument of operative optimization towards a strategic distinguishing feature in com-
petition. Therefore, SCM is a key component in the performance of highly successful
enterprises. It adds value for the company and its clients. Constant development, recon-
figuration and optimization of companies’ supply chains are necessary to adapt to
changing supply chain environments. However, this requires the consideration and
interpretation of a high number of technological, product, process, geographical and
structural frame conditions and to derive situation-specific activities. Hence, well-
trained leaders are needed who possess the ability to accurately position supply chain
management as a strategic business function.

Developing and implementing such strategies calls for leaders who take on these
challenges with a strong desire and ability to master them. Executives and project
leaders require suitable methods to reduce and handle this complexity. Therefore, they
need a concrete understanding of the interdependencies between the supply chain
elements. This is a prerequisite to the application of methods and tools that help analyze
and optimize cross-company coordination, processes and communication.

It is to be expected that the demand for leaders capable of dealing with this challenge
will further increase in the future. Jacobs University's program Supply Chain Engi-
neering & Management (SCEM) aims to satisfy this demand through a holistic
educational approach focusing on interdisciplinary and practical knowledge that
prepares its students for the complex challenges facing both industry and logistics
research. It does so by encompassing the above mentioned core points in different ways
and appropriately roots them into various modules of the curriculum.

The course of study integrates business and engineering approaches. It focuses on a
company’s internal organization and the alignment of SCM according to the company’s
operational strategy. It takes into account external company structures and explores
supplier relationships as well as the management of relevant company networks.

Aside from professional qualifications, the development of social competences is
necessary for a successful career in the field of SCM. Therefore, a core emphasis of the
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program is placed upon leadership and supporting the participants’ personal
development. Students are introduced to models, instruments and methods which can
be transferred to all fields related to logistics, supply chain management and
production. Lecturers help students apply theoretical knowledge to practice through the
use of exercises, case studies, simulations and business games.

The program’s educational approach is characterized by its strong practical relevance
and strong involvement of participants. Lecturers enthusiastically apply the latest
instruction techniques and interactive teaching strategies. Elements of direct response
and group work are accompanied by exercises and labs. Moreover, critical discussions
are encouraged in order to inspire and improve the students’ understanding of module
content. Occasionally, online module components may be included, which adds flexi-
bility to the participants’ learning process.

The program’s directors believe in the efficiency of ‘experiential’ learning. Hence,
faculty, lecturers and tutors intensively use case studies, business games and simu-
lations as active teaching methods. Furthermore, students learn and work successfully
in interdisciplinary and intercultural teams.

Intensive communication and discussion between lecturers and participants are central
elements of the program. The personal support of each student by an assigned
Academic Advisor as well as regular meetings with the program coordinators foster the
successful completion of the program despite different learning rates and entry
knowledge levels.

The successful completion of the studies leads to the obtainment of an internationally
acknowledged Master of Science (MSc) degree and enables a quick career entry in the
area of Supply Chain Management, be it in a national or an international context.

1.2. Qualification Aims
1.2.1. Educational Aims

Skilled employees are necessary for companies to become trend- and agenda-setters in
terms of the latest production and logistics technologies, control and optimization
approaches and customer and employee-oriented management.

The Supply Chain Engineering & Management program aims to provide an in-depth
understanding of the essential aspects in designing, maintaining and analyzing supply
chains as well as teach the skills necessary to apply methods and tools to successfully
and responsibly work on/in supply chain networks. The program seeks to expand the
participants’ competencies and capabilities to be prepared for all upcoming tasks and
developments within the field of SCM. The curriculum aims to teach modern leadership
and management competencies. This includes the analysis of business processes, the

Page 2



ability and the readiness to recognize the potential for change, the initiation of change
processes and the successful design of those change processes.

Students are introduced to working with and within companies and very quickly develop
personality and professionalism through frequent, individual feedback sessions and
personal attention. This facilitates and speeds up their career development and helps
them to quickly become valuable assets in the workforce.

Studying at Jacobs University takes place in a highly intercultural environment.
Students acquire intercultural competences as part of their education at Jacobs
University through everyday group work, class participation, and extra-curricular
activities. In this way, the students gain practical intercultural competences and build
up their confidence in an English speaking work and study environment. One of the core
abilities of internationally successful executives in any business area is a strong,
confident appearance and communication ability in various cultural contexts.

1.2.2. Intended Learning Outcomes

By the end of this program, students will be able to:

A explain the strategic importance of Supply Chain Engineering & Management in
a global context;

A critically evaluate and apply the most important theories of supply management,
supplier relations and value creation to real life situations, organizations and
industries;

A independently investigate complex problems and undertake scientific or applied
research into a specialist area utilizing both qualitative and quantitative
methods;

A evaluate and utilize interdisciplinary approaches to solve academic and
professional problems;

A apply relevant methods to manage logistics processes and network relationships;

A assess opportunities and risks in global supply networks;

A communicate clearly and professionally with experts from different disciplines
and to moderate in interdisciplinary interaction;

A use individual feedback on a continuous basis to develop and mature within their
studies and beyond;

A manage multicultural and diverse environments and easily participate in and lead
mixed teams;

A quickly become acquainted with their work and hence start their career more

easily because of the integration of theory and practice during their education;

experience how to develop their personal career objectives;

discuss financial issues of a project with financial controllers;

A make operational and strategic decisions involving complex and conflicting
objectives;

\>\ >\
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A develop professional communication and presentation skills as well as provide
structured management reports.

1.3. Target Audience

The program is designed for students of different professional, geographical and cultural
backgrounds. Candidates who are dedicated and interested in gaining theoretical and
application-oriented knowledge are particularly addressed by the program.

Ideally, applicants have already completed their first degree or equivalent training in
the disciplines of logistics, economics, engineering or information technology.
Applicants with first degrees in other subject areas with a proven special affinity or
strong interest for the topic and the desire for further Master-level practical education
are also welcome to apply.

Also, the program addresses young professionals with a few years of work experience
who would like to focus or deepen their knowledge in the field of SCEM and who are
interested in an application-oriented course of study. The program prepares students
for a career in industry - graduating students usually enter the job market after
graduation. Non-Germans who are interested in starting a career in Germany or at a
German enterprise will further gain the insights and preparation necessary to enter the
German labor market.

The program especially aims to motivate students to add their own input into the design
of the program. The educational approach supports exchange and discussion within the
student community. Hence, the willingness to interact, to appreciate different teaching
and learning formats, to accept challenges, and to develop professionally during the
studies are important requirements for successful participation in the program.

Studying at Jacobs University takes place in a highly intercultural environment.
Therefore, the willingness to join such a multicultural-international community and work
together with students and faculty across various fields of interest is absolutely
necessary.
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1.4. Career Options

Supply Chain Management is a growing profession in high demand worldwide. Survey
results of company representatives throughout various industries and company sizes,
especially from logistics, show the high demand for flexible young executives with
excellent interdisciplinary academic backgrounds.

The program prepares its participants to become decision makers in an increasingly
interconnected world: true managers of globalization. SCEM opens the door to a wide
range of careers in Germany, Europe and around the globe. The profiles of the MSc
Supply Chain Engineering & Management graduates are of great interest to companies
operating in national and international, medium and large-sized, trade and service as
well as production industries. Graduates are particularly qualified for tasks in the fields
of supply chain management, logistics, procurement, retail, process optimization and
beyond.

The career paths that open up for the graduates of SCEM are manifold. They range from
specialists in supply chain fields to project management careers in different fields, and
from operational to strategic and corporate management positions. After graduation, the
students excel at fulfilling various project responsibilities by applying their gained
knowledge in the areas of supply chain management, logistics systems, project
management, leadership and team management.

Previous graduates of this major have found employment at renowned international
companies with ease. Those continuing to PhD studies have been accepted to top-
ranking universities. Far more than 50% of the program’s graduates start their careers
in Germany, most of them in industry (according to an alumni survey conducted in
November 2015). Others work in The Netherlands, Denmark, the United States,
Switzerland, India, the United Kingdom, Singapore, Belgium, Thailand, China and
elsewhere. Today, graduates work in diverse industries such as automotive, aerospace,
consulting, manufacturing, transportation, railway, food & beverage, retail, purchasing,
wholesale, information technology as well as in NGOs.

The Career Services Center of Jacobs University as well as its Alumni Association help
students in their career development. The Career Services Center provides students with
high-quality training and coaching in preparing applications and interviews, in effective
presenting, business etiquette and employer research as well as in many other career-
aspects. Thus, it helps students identify and achieve rewarding careers after their
graduation from Jacobs University. In addition to that, the Alumni Association helps
students to establish a long-lasting and worldwide network that is useful when exploring
career opportunities in industry, academia and elsewhere.
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1.5. Admission Requirements

The graduate program Supply Chain Engineering & Management is designed for
students who at minimum hold a Bachelor’'s degree in the areas of business
administration, logistics, economics, industrial engineering and management, or in
information technology. Applicants need to prove a strong interest in the contents of
the study program. The general “Admission and Enrollment Policies” of Jacobs
University apply (https://www.jacobs-university.de/admission-und-enrollment-policies).

Some work experience (one to three years) is recommended, but is not a prerequisite.
Additionally, participants should possess elevated analytical, problem solving and verbal
communication skills.

Studying at Jacobs University takes place in a highly intercultural environment. It is
therefore necessary to be willing to join such a multicultural-international community
and work together with students and faculty across various fields of interest at Jacobs
University.

Applicants need to submit the following documents in order to be considered for
admission:

A Letter of Motivation

Curriculum vitae (CV)

University transcript in English or German

Bachelor’'s degree certificate or equivalent (may be handed in later)

Two letters of recommendation

English language proficiency test with a minimum score of 90 (TOEFL), 6.5
(IELTS) or 60 (Duolingo). Native speakers and applicants who completed their
undergraduate studies in English may be exempt from this requirement

D> > > >

Please visit http://jacobs-university.de/study/graduate/application-information for more
details on the application process.
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2. The Curriculum

2.1. The Curriculum at a Glance

The Supply Chain Engineering & Management curriculum is divided into four semesters
and takes two years to complete. Each semester is composed of a mixture of
foundational modules, specialized modules, industry seminars and applied project
work, leading to a master’s thesis that may be conducted in collaboration with an
industry partner.

The first semester is an introductory semester in which students are acquainted with
general methods and knowledge about scientific work, language skills and
mathematical-technical knowledge. They gain fundamental, interdisciplinary, and
state-of-the-art knowledge that is essential for the further development of their studies.
In its second semester, the program’s focus is on supply chains and industrial
engineering. In the third semester, emphasis is put on introducing students to complex
tasks in science and industry. Students are expected to demonstrate their capabilities
to self-organize the preparation of solutions for current theoretical and practical
scientific problems of an industrial partner. During the fourth (final) semester students
write their master’s thesis.

It is recommended to complete a three-month internship between semesters two and
three. This gives students the opportunity to practice and increase their acquired
knowledge and abilities.

The modules are grouped into five areas (see figure 1). Each area consists of mandatory
modules as well as electives as outlined below. In the third semester, students have to
choose 3 mandatory elective modules (out of 4 modules in the core area).

The areas are:

Core Area: 45 ECTS credit points

Research & Discovery Area: 15 ECTS credit points
Math & Methods Area: 15 ECTS credit points
Career Area: 15 ECTS credit points

Master Thesis: 30 ECTS credit points

D> D> > >

Detailed module descriptions in their latest version are available in the catalogue on
CampusNet (https://campusnet.jacobs-university.de).
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Figure 1: Modules of the study program Supply Chain Engineering & Management

MATH & METHODS
(15CP)

Advanced Programming
Approaches for Data
Analytics
(5 CP)

Trends & Advanced Supply Purchasing & Research Methods
Challenges in Chain Management Distribution (5CP)
Scm (5 CP) (5 CP)
(5 CP)
1
Advanced Project, Supply Chain Big Data Challenge Programming Approaches

Quality & Risk Management, (5 CP) for Data Analytics
Management Logistics & (5 CP)

(5 CP) Transportation

(5 CP)

* In the third semester, students choose 3 out of 4 core area modules

Page 8



2.2. Modules
2.2.1. Core Area

2.2.1.1. Advanced Project, Quality and Risk Management

MCOO0O01 - ProjQualRisk 5 ECTS

A MCO0001-052101 Risk Management
A MCO001-051412 Project Management Concepts

Workload 125 hours

Duration 1 semester

Frequency of Module |annually
Offer

Program Affiliation |Master in Supply Chain Engineering and Management

Mandatory Status Mandatory for SCEM students

Module Coordinator |Prof. Dr. Yilmaz Uygun

Instructors of Record | Prof. Dr. Werner Bergholz; Dr. Christopher Hausmann

Content and Managing and engineering supply chains requires the handling
Educational Aims of numerous projects, the assurance of quality in products and
processes as well as proper identifying, assessing and mitigating
the risks involved. Thus, this module encompasses three main
topics: Project Management, Quality Management and Risk
Management. All of these areas include the transfer of specialist
knowledge as well as soft skills.

Project Management contains the application of appropriate
knowledge, processes, skills, tools and techniques to contribute
to the success of temporary endeavors undertaken to create a
unique product, service, or result. Project Management is of
overwhelming relevance for global supply chains, esp. those
which develop rapidly by innovative processes. In research and
practice, project management is of increasing importance and it
is correspondingly accepted to balance the competing project
constraints of scope, quality, schedule, budget, resources and
risk. On the individual level, project management knowledge can
be considered a basic skill today.

Quality Management is a generic engineering/management tool,
which can be applied to any production or service industry. This
part of the module is structured according to the ISO9001:2000
quality management standard and will focus on specific
methods and techniques as well as application examples in
industry. Topics include Quality Function Deployment (QFD),
Statistical Process Control, 8 D Process, and lean management
methods.

Risk Management comprises all coordinated activities that help
organizations understand, evaluate and take action on their risks
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in order to minimize the effect of uncertainty on objectives.
Multilayer supply chains face certain threats: natural disasters,
terrorist attacks or the loss of important suppliers and service
providers, all of which can disable an organization for days or
weeks. Thus, effective risk management can make the difference
between survival and collapse of an organization. This part of the
module presents the foundations for the general field of risk
management before continuing to supply chain risk
management. Topics include Failure Mode and Effects Analysis
(FMEA), supply chain risk classifications, as well as supply chain
risk management strategies and case studies.

Intended Learning
Outcomes

By the end of this module, students will be able to:

A assess the importance of project management, quality
management, risk management and supply chain risk
management;

A explain the relevance of international standardized project
management and the different steps to implement, plan,
steer and finish a project;

A explain the relevance and influence of stakeholders and
environment and the importance of continuous tracking and
learning;

A evaluate the success factors of horizontal cooperation in
teams;

A apply and integrate quality tools in order to identify and
evaluate causes for quality problems and suggest
appropriate actions;

A evaluate quality problems based on data analysis (Pareto
analysis, histograms, scatter diagrams, stratification);

A relate customer requirements to technical specifications for

products, thus ensuring high customer satisfaction;

assess risks based on their severity, likelihood of occurrence

and likelihood of detection;

categorize diverse types of supply chain risks;

design an appropriate supply chain risk management

approach based on proactive and reactive strategies;

A develop an overall philosophy for continuous improvement
and total quality management.

>\

>

Assessment

Separate module component assessments of which all have to
be passed:

Written examination (50%)

Oral examination (50%)

The educational aims and intended learning outcomes of this
module require two assessment types to evaluate both specialist
knowledge and soft skills.

Entry Requirements

Pre-requisites --

Co-requisites -

Knowledge, Skills |--
and Competencies
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Recommendations
for Preparation

Reading the syllabus is recommended.

Forms of Learning
and Teaching

A Lectures (17.5 hours)
A Seminars (17.5 hours)
A Private study (90 hours)

Relationship to other
Modules

Module Components

No. Title Type CP |Mandatory
MCO001-052101 |Risk Management Lecture 2.5 |yes
MCO001-051412 |Project Management Concepts |Lecture 2.5 |yes
2.2.1.2. Supply Chain Management, Logistics & Transportation

MCO002 - SCMLogTra 5 ECTS

A MC0002-051002 Supply Chain Management, Logistics & Transportation

Workload 125 hours
Duration 1 semester
Frequency of Module |annually

Offer

Program Affiliation

Master in Supply Chain Engineering and Management

Mandatory Status

Mandatory for SCEM students
Optional for students of other programs

Module Coordinator

Dr. Stanislav Chankov

Content and
Educational Aims

Logistics and transportation are core elements of supply chain
management. Thus, it is crucial for students pursuing a master
degree in Supply Chain Management and Engineering to deeply
understand the main functions and processes of logistics and
transportation and how they impact supply chain performance.
The focus is on providing a holistic perspective on logistics and
supply chain management in terms of processes and conflicting
targets, different terms and definitions, processes, functions and
targets of logistics and supply chain management and how they
impact the overall company success.
The module is structured in three main parts:
A Logistics Processes — covers the procurement, production,
distribution and transportation processes.
A Logistics Management - covers inventory management,
logistics service providers and lean management.
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A Supply Chain Management — covers cross-company
management aspects and supply chain strategies such as
postponement and mass customization.

In between the lectures, there will be also guest lectures with
speakers from the industry giving insights on how logistics and
supply chain management works in practice and what the main
challenges are. Part of the module work load is also a project
where students will have to work in small teams to investigate a
specific logistics/supply chain management issue and suggest
solution approaches.

Intended Learning
Outcomes

By the end of this module, students will be able to:

A explain different definitions and terms commonly used in
the logistics and supply chain management realm;

A explain the linkages and differences between logistics,
transportation and supply chain management;

A describe processes, strategies and tools of procurement,
production and distribution logistics;

A explain the main challenges and conflicting targets in
logistics and supply chain management and their trade-offs;

A apply different methods and tools to improve and optimize
logistics/supply chain processes (e.g. ABC/XYZ analysis,
Kraljic Matrix, Throughput Diagram, Logistics Operating
Curves, Logistics Potential Analysis, Storage Model, Safety
Stock Calculation);

A evaluate different models of transportation and be able to
select the most appropriate mode for different cases;

A evaluate in what way logistics and supply chain operations
impact the economic success of a company;

A evaluate how the economic and industry trends impact the
logistics and supply chain performance of production and
service provider companies;

A compare and contrast different supply chain strategies and
their applicability to different settings;

A integrate the knowledge gained in class to solve different
case studies and real world problems.

Assessment

Written Examination

Entry Requirements

Pre-requisites --

Co-requisites --

Knowledge, Skills |--
and Competencies

Recommendations
for Preparation

Reading the syllabus is recommended.

Forms of Learning
and Teaching

A Lectures (35 hours)
A Private study (90 hours)

Relationship to other
Modules
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2.2.1.3. Big Data Challenge

MCOO003 - BigData

5 ECTS

A MCO0003-051003 Big Data Challenge

Workload

125 hours

Duration

1 semester

Frequency of Module

Offer

Annually

Program Affiliation

MSc Data Engineering

MSc Supply Chain Engineering & Management
MSc Psychologie

BSc Industrial Engineering & Management
BSc Computer Science

BSc Electrical and Computer Engineering

> I B B

Mandatory Status

Mandatory for SCEM students

Module Coordinator

Prof. Dr. Adalbert F.X. Wilhelm

Content and
Educational Aims

Big data is one of the buzz words of this decade and refers to
the collection and exploration of complex data sets. This
complexity of big data is typically described by the four V's:
Volume, Velocity, Variety, and Veracity. From a business
perspective, big data is often portrayed as a sea of big
opportunities. The public debate is torn between the two poles
portrayed by the writers George Orwell and Aldous Huxley:
complete surveillance resulting in oppression on the one end,
and irrelevance and narcism on the other. The technological
research quite naturally is mostly concerned with the technical
feasibility of the approaches, the continuously increasing
challenges with respect to the four V's, and the creative
solutions needed to tackle them. In this module you will get
an overview on big data by looking at it from various aspects,
primarily the business and societal point of view. The focus is
not on the technical methods and skills, but on case studies
that show big data and data engineering in a cross-section.

Intended Learning
Outcomes

By the end of this module, students will be able to:

A contribute knowledgeably to the current debate about
big data, digitalization and industry 4.0;
explain and discuss pros and cons of digitalization from
a business perspective as well as a societal perspective;
perform a SWOT analysis on current big data initiatives;
evaluate technological possibilities and innovations
driven by big data;

A

A
A
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A assess the business opportunities of current big data
developments.

Assessment

Term paper (project report)

Entry Requirements

Pre-requisites --

Co-requisites --

Researching information, assessing sources
and report writing

Knowledge, Skills
and Competencies

Recommendations
for Preparation

Reading the syllabus is recommended.

Forms of Learning
and Teaching

A Lecture (17.5 hours)
A Project work (90 hours)
A Private study (17.5 hours)

Relationship to other
Modules

2.2.1.4. Trends & Challenges in Supply Chain Management

MCOO004 - TrendChalSCM

5 ECTS

A MCO0004-051004 Trends & Challenges in Supply Chain Management

Workload 125 hours
Duration 1 semester
Frequency of Module |Annually

Offer

Program Affiliation

Master in Supply Chain Engineering and Management

Mandatory Status

Mandatory for SCEM students

Module Coordinator

Prof. Dr. Yilmaz Uygun

Content and
Educational Aims

Manufacturing and logistics systems are subject to permanent
technological advancements. Progress in manufacturing and
logistics technologies for processing, handling, transport and
warehousing reshape processes and structures.

This module deals with current and near-future technologies to
be used in manufacturing and logistics systems. These are cross-
cutting technologies that touch upon different skills,
departments, and disciplines that show a high degree of
complexity to be managed.

This module will look at select technologies under development
and in early stage of application in laboratories and in industrial
innovation centers by analyzing their potentials and limitations
and effects on current supply chain and manufacturing systems.
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Intended Learning

By the end of this module, students will be able to:

Outcomes A assess the effects of complex technologies in
manufacturing and logistics systems;
A derive costs and benefits of these technologies;
A analyze the potentials of new cross-cutting technologies;
A manage the change requirements posed by new
technologies;
A apply project management tools to effectively work in
teams in order to perform the group project task.
Assessment Term paper (group project report)

Entry Requirements

Pre-requisites

Co-requisites

Knowledge, Skills |--
and Competencies

Recommendations
for Preparation

Reading the syllabus is recommended.

Forms of Learning
and Teaching

A Seminars (35 hours)
A Group work (45 hours)
A Private study (45 hours)

Relationship to other
Modules

2.2.1.5. Advanced Supply Chain Management

MCOO005 - AdvSCM

5 ECTS

A MCO0005-051005 Advanced Supply Chain Management

Workload 125 hours
Duration 1 semester
Frequency of Module |Annually

Offer

Program Affiliation

MSc Supply Chain Engineering and Management

Mandatory Status

Mandatory for SCEM students

Module Coordinator

Prof. Dr. Michael Rudiger

Content and
Educational Aims

Today’s competitive global environment places ever-increasing
demands on corporations concerning quality, cost and
operational flexibility. Many organizations try to address these
heightened demands by predominantly focusing on their core
competencies and by having suppliers responsible for most or all
non-core activities. The real net output ratio — the depth of a
company'’s internal value creation — for many organizations has
fallen below 50% and in some industries, like the automotive
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industry, has dropped to below 25%. Consequently, the
management of supply chains has become the key factor for
corporate success in the short- mid- and long term. In this
module, participants will explore the true scope, application and
definition of supply chain management with thorough lectures
and real-world applications. The module will also provide
students with a set of tools to master integrated supply chain
management design challenges and to determine the best
supply chain design for companies in different operating
environments. From the big picture down to the details, students
will learn to identify the characteristics and objectives of
inventory, transportation, warehousing and material handling as
they interact in a company and country spanning supply chain.

Intended Learning

By the end of this module, students will be able to:

Outcomes A deal with methods to manage supply chain management
operations;
A develop strategies for Customer Service and satisfaction;
A develop strategies to put in place based on the
relationship between flexibility & demands of the firm;
A develop procurement strategies;
A make decisions for different stages of supply chain
globalization.
Assessment Term paper (project report)

Entry Requirements

Pre-requisites --

Co-requisites --

Knowledge, Skills |--
and Competencies

Recommendations
for Preparation

Reading the syllabus is recommended.

Forms of Learning
and Teaching

A Lectures (35 hours)
A Private study (90 hours)

Relationship to other
Modules
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2.2.1.6. Purchasing and Distribution

MCOO0O06 — PurchDist

5 ECTS

A MCO0006-051432 International Purchasing
A MCO0006-051501 Management of Logistics Service Providers

Workload 125 hours
Duration 1 semester
Frequency of Module |Annually

Offer

Program Affiliation

MSc Supply Chain Engineering and Management

Mandatory Status

Mandatory for SCEM students

Module Coordinator

Prof. Dr. Ginter Prockl

Content and
Educational Aims

This module covers two main aspects of supply chain
management: purchasing and distribution.

The first part of the module deals with purchasing as a part of
the entire business as well as with prerequisites for profitable
business overall. The purchasing chapter of the module consists
of two main sub-parts, purchasing itself and business simu-
lation. The purchasing part of the module is based on group work
and discussions with a focus on collaborative approaches and on
understanding and developing these approaches in future doings
of students. The aim here is to gain a deep understanding of
possibilities and challenges procurement offers and faces in an
organization. Another aim is to improve economical thinking
skills and understanding how the key elements influence a
business and its financial standing.

A major objective of the second part of the module is to equip
students with a sound knowledge and understanding of
processes and key business challenges within the field of
distribution, transportation and logistics services. Students learn
to understand distribution logistics. This mainly refers to service
supply chains of logistics service providers in the context of their
specific business models, where aspects such as specific value
propositions, different revenue models, and different archi-
tectures of the resource basis are integrated. This second part
outlines the evolution of distribution logistics from direct to store
deliveries in the early 1970s up to the optimized supply chains
of today (same day deliveries, omni-channel supply chains).

Intended Learning
Outcomes

After successful completion of the module, students should be
able to

A compare appropriate business models for logistics services
in their context;
develop purchasing strategies, plans and related processes
in a global environment;

A
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A

A

design logistics services by considering and combining
different modes of transportation;

integrate concepts and theories to answer specific
questions referring to different modes of logistics services;
evaluate the role of different actors within the service
supply chain for different modes;

assess key business challenges for different modes and
players in the logistics service supply chain and so provide
reasons for specific developments of different segments in
the logistics service industry;

think economically and understand how the key elements
influence a business and its financial standing;

develop team working skills and ability to cooperate with
different people.

Assessment

Two separate module component assessments of which both

have to be passed:

Purchasing: term paper (group project report; 50%)
Distribution: written examination (50%)

The educational aims and intended learning outcomes of this
module require two assessments to evaluate negotiation skills
(Purchasing) and specialist knowledge (Distribution).

Entry Requirements

Pre-requisites

Co-requisites

Knowledge, Skills
and Competencies

Recommendations

Reading the syllabus is recommended.

for Preparation

Forms of Learning
and Teaching

T I > >

Lectures (17.5 hours)
Seminars (17.5 hours)
Group work (45 hours)
Private study (45 hours)

Relationship to other
Modules

Module Components

No. Title Type CP |Mandatory

MCO006-051432 |International Purchasing Seminar 2.5 |yes

MCOO006-051501 |[Management of Logistics Lecture 2.5 |yes
Service Providers
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2.2.1.7. Supply Chain Finance

MCOO0O07 - SCFinance

5 ECTS

A MCO0007-051007 Supply Chain Finance

Workload 125 hours
Duration 1 semester
Frequency of Module |Annually

Offer

Program Affiliation

MSc Supply Chain Engineering and Management

Mandatory Status

Mandatory for SCEM students

Module Coordinator

Prof. Dr. Yilmaz Uygun

Content and
Educational Aims

Supply chains do not only involve material and information flows
between companies but also money flows to finance such core
activities. This module explains the relations between supply
chain management and corporate finance by emphasizing how a
supply chain and the materials/products delivered can be
financed and how this creates value for both the shareholders of
the company and for the stakeholders.

This module will use case studies from manufacturers,
distributors and retailers to understand the financial needs and
means. The module will give students a comprehensive and
thorough overview and understanding of different strategies and
applications of supply chain finance.

Main topics include shareholder value creation, cash-flow
maximization, financial risk mitigation, supply chain finance
decision-making, accounting methods, financial analysis,
working capital management, capital budgeting, and
sustainability.

Intended Learning

After successful completion of the module, students will be able

Outcomes to

A measure the impact of supply chain activities on the
financial performance of the company;

A apply the proper financing and accounting methods for
specific cases by considering the complex relations
between value creation methods and supply chain value
drivers;

A develop strategies to finance supply chain activities in
global markets;

A develop strategies to satisfy stakeholders’ and shareholders’
expectations in the best way.

Assessment Written Examination

Entry Requirements

Pre-requisites --

Co-requisites -




Knowledge, Skills
and Competencies

Recommendations

for Preparation

Reading the syllabus is recommended.

Forms of Learning

and Teaching

A Lectures (17.5 hours)
A Seminars (17.5 hours)
A Private study (90 hours)

Relationship to other

Modules

2.2.1.8. Data Analytics in Supply Chain Management

MCOO008 - DataAnaSCM

5 ECTS

A MCO008-051008 Data Analytics in Supply Chain Management

Module Offer

Workload 125 hours
Duration 1 semester
Frequency of Annually

Representative

Program MSc Supply Chain Engineering and Management
Affiliation MSc Data Engineering

Mandatory Mandatory

Status

Module Prof. Dr.-Ing. Hendro Wicaksono

Content and
Educational
Aims

In recent years, big data has become a significant topic in
supply chain management as the amount of generated data in
supply chain management practices has grown exponentially.
Data analytics refer to techniques that apply data mining,
statistical analysis, predictive analytics, machine learning, etc.
to uncover hidden patterns, correlations, trends, and other
business valuable information and knowledge from data.

The module focuses on the supply chain management
scenarios that generate and consume data intensively and
require data analytics to improve the decision making process
through descriptive, predictive, and prescriptive analytics.
These include, for example:

A Descriptive statistics and historical insight of companies’
production, financial, operations, sales, customers, etc.

A Forecasting customer behavior, purchasing patterns,
production performance, energy consumption, etc.

A Prescriptive analytics to assess the offer that should be
made to a certain customer, to decide on the shipment
strategy for each location, to determine the most efficient
material flow in a factory, etc.
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Intended Learning

Byj[he end of this module, students will be able to

Outcomes A identify scenarios in supply chain management and
evaluate the opportunities and challenges of data
analytics applications;

A determine the objective of data analytics in different
scenarios and the data sources required to achieve the
objectives;

A apply methods and tools to collect and to integrate data
from different sources in the context of supply chain
management;

A apply machine learning and statistical analytics methods
and tools to uncover hidden patterns, correlations,
trends, and knowledge that are useful to improve supply
chain management processes;

A evaluate data analytics results in different scenarios and
solve the problems that might occur during the whole
data analytics processes from data collection to
analytics;

A develop deployment architecture concepts by integrating
existing tools/software;

A develop business model and ecosystem concepts.

Assessment Term paper (project report)

Entry Pre-requisites --

Requirements

Co-requisites --

Knowledge, Skills Basics of statistical analytics and
And Competencies machine learning

Basics of database and SQL
Basics of programming skills such as
R, Python, or Java

Recommendations
for Preparation

Reading the syllabus is recommended.

Forms of
Learning and
Teaching

A
A
A

Lectures and feedback sessions (35 hours)
Group project (45 hours)
Private study (45 hours)

Relationship to
other Modules
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2.2.1.9. Smart Cities and Transportation Concepts

MCOO009 - SmartCit

5 ECTS

A MCO0009-051009 Smart Cities and Transportation Concepts

Module Offer

Workload 125 hours
Duration 1 semester
Frequency of Annually

Representative

Program MSc Supply Chain Engineering & Management
Affiliation

Mandatory Mandatory in SCEM

Status

Module Prof. Dr.-Ing. Hendro Wicaksono

Content and
Educational
Aims

In recent years, cities around the world have been initiating
and developing ideas and projects that use the word “smart”.
The projects and ideas are characterized by technologies, such
as green energy, artificial intelligence, internet-of-things or
self-driving vehicles, which require large amounts of data. This
module focuses on the main considerations of smart city
projects which include intelligent transportation (public trans-
portation, urban logistics, smart vehicle) and environmental
infrastructure (energy, water, and waste), as well as the
technological backbone such as internet of things, cloud
computing and data analytics.

Intended
Learning
Outcomes

By the end of this module, students will be able to

A identify typical scenarios of smart city projects and
evaluate the opportunities and challenges.

A discover backbone technologies required for intelligent
transportation and environmental infrastructure and
analyze the economics, ecological and social impacts.

A develop technological architecture concepts for typical
smart city scenarios.

A work with smart city data set and analyze the data to
improve decision making in smart city context.

Assessment

Term paper (project report)

Entry
Requirements

Pre-requisites --

Co-requisites --

Knowledge, Skills --
And Competencies

for Preparation

Recommendations

Reading the syllabus is recommended.

Forms of A Lectures and feedback sessions (35 hours)
Learning and A Group project (45 hours)
Teaching A Private study (45 hours)

Relationship to
other Modules
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2.2.1.10. Principles of Consulting

MCOO010 - PrincCons

5 ECTS

A MCO0010-051010 Principles of Consulting

Workload 125 hours
Duration 1 semester
Frequency of Module |Annually

Offer

Program Affiliation

MSc Supply Chain Engineering & Management

Mandatory Status

Mandatory for SCEM students

Module Coordinator

Prof. Dr. Yilmaz Uygun

Content and
Educational Aims

Managing supply chains involves many activities and projects
that require expert skills, which may not be available in the
company. Thus, support by experienced consultants from
outside the company is crucial. Graduates of SCEM may not only
end up in supply chain related departments in companies but
also may work with consultancies focusing on supply chain
issues. This module gives a deep understanding in how
consulting companies are run and how cross-cutting skills of
consultants look like. Here, consulting processes are analyzed in
detail. Additionally, the complex and intertwined roles and
responsibilities of consultants and their interactions with clients
are addressed. Furthermore, the different goals of internal and
external consultancies are covered. Students are introduced to
typical approaches and analytical tools for consultants. Case
studies help students understand the phases of consultancy
projects, organizational set-ups and interface to client, as well
as assessment of project results.

Intended Learning

After successful completion of the module, students will be able

Outcomes to

A apply the different concepts and methods of supply chain
consulting;

A use the advanced analytical tools;

A decide which tools and methods are optimal for respective
situations;

A gain a deep understanding of quantitative decisions-
making tools for the improvement of supply chain
processes;

A critically analyze the applicability of theoretical methods
in practice.

Assessment Term paper (project report)

Entry Requirements

Pre-requisites

Co-requisites




Knowledge, Skills
and Competencies

Recommendations |Reading the syllabus is recommended.
for Preparation

Forms of Learning A Lectures (17.5 hours)

and Teaching A Seminars (17.5 hours)
A Group project (45 hours)
A Private study (45 hours)

Relationship to other| --
Modules
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2.2.2. Research & Discovery Area

2.2.2.1. Applied Modeling & Simulation

MRDOO1 - ModSim

5 ECTS

A MRDO001-051011 Applied Modeling & Simulation

Workload

125 hours

Duration

1 semester

Frequency of Module
Offer

annually

Program Affiliation

MSc Supply Chain Engineering and Management

Mandatory Status

Mandatory for SCEM students

Module Coordinator

Prof. Dr. Yilmaz Uygun

Content and
Educational Aims

Decisions on the design and operation of logistics systems
require a thorough understanding of the system's behavior. In
many cases logistics systems are too complex to develop
analytical methods that can be used to predict the system's
behavior and any implementation of changes bears a great risk
on the overall performance of the system. Simulations can be
used to derive insight about the behavior of complex systems
before changes are implemented. In this module, students will
learn how to develop and conduct simulation experiments to
analyze the behavior of complex logistics and supply chain
systems.

Throughout the module, different aspects of manufacturing
systems and supply chains will be modeled and simulated.

The module is structured in three main parts:

A Discrete-event simulation: to design and analyze logistical
parameters, such as inventory levels, capacity utilizations,
lead times, etc.

Agent-based simulation: to model individual agents and
their behavior to understand their effect and impact on
the overall system.

System Dynamics: to model whole system on a highly
aggregate level to understand its dynamics.

Students will prepare assignments based on the created models
and they will work on a final group project by dealing with a
complex problem to be solved by using different combined
simulation methods.

A

Intended Learning
Outcomes

By the end of this module, students will be able to:
A model highly dynamic logistics systems;
A apply different simulation methods (discrete-event,
agent-based, System Dynamics) to design and analyze
processes;
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detect bottlenecks and inefficiencies in such complex
systems;

analyze results of simulation runs;

solve bottlenecks and optimize complex logistics systems
by changing parameters and the overall system design;
Apply project management tools to effectively work in
teams in order to solve complex problems in a group.

A

Assessment

Term paper (project report)

Entry Requirements

Pre-requisites --

Co-requisites --

Knowledge, Skills |--
and Competencies

Recommendations
for Preparation

Reading the syllabus is recommended.

Forms of Learning
and Teaching

Lectures (17.5 hours)
Lab (17.5 hours)
Group work (45 hours)

A
A
A
A Private study (45 hours)

Relationship to other
Modules

2.2.2.2. Supply Chain Engineering

MRDO00O2 - SCEng

5 ECTS

A MRD002-051012 Supply Chain Engineering

Workload 125 hours
Duration 1 semester
Frequency of Module |annually

Offer

Program Affiliation

MSc Supply Chain Engineering and Management

Mandatory Status

Mandatory for SCEM students

Module Coordinator

Dr. Stanislav Chankov

Content and
Educational Aims

Supply Chain Engineering is concerned with the design of the
supply chain network and the use of mathematical models and
methods to determine the optimal strategies for managing the
supply chain. Accordingly, this module has two components:

A application of mathematical models from operations

research

A integrated decision making in supply chain management.
In the first part of the module, students will learn how to find
optimal or near-optimal solutions to complex decision-making
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problems by employing techniques such as mathematical
modeling, statistical analysis, and mathematical optimization
from the field of operations research. Operations Research is
concerned with determining the maximum (of profit,
performance, or yield) or the minimum (of loss, risk, or cost) of
some real-world objective. This part of the module introduces
students to modeling of decision problems and the use of
quantitative methods and techniques for effective decision-
making in supply chain management on topics such as: supplier
selection, demand forecasting, production planning, transporta-
tion problems and vehicle routing.

In the second part of the module students play the Fresh
Connection game. The Fresh Connection is an innovative web-
based business simulation that delivers the ultimate supply
chain learning experience. It engages participants in making
strategic decisions in the management of a manufacturing
company of fruit juices. Working in teams of four, participants
represent the functional roles of sales, purchasing, supply chain
and operations. They are confronted with various real-life, real-
time dilemmas and render typical supply chain management
decisions (e.g. supplier selection, production capacity planning,
inventory management, etc.). Thereby, students learn how to use
information in decision-making and how to handle risk and
uncertainty. Thus, they experience the power of true alignment
and a well-articulated supply chain strategy, supported by
tactical skills and knowledge.

Intended Learning
Outcomes

After successful completion of the module, students should be
able to:

A calculate optimal or near-optimal solutions to complex
decision-making problems using operations research
methods;

A design mathematical models for business problems in
supply chain management;

A apply techniques such as linear programming, dynamic
programming or stochastic programming to solve business
problems;

A resolve common network optimization problems such as
transportation, shortest path, minimum spanning tree,
and maximum flow problems;

A formulate and explain supply chain strategy;

A make decisions in a high-pressure environment as part of
a team;

A evaluate different suppliers and defend appropriate
contract terms in a global supply chain environment;

A design appropriate techniques for capacity planning in
warehouses and production, inventory management and
demand forecasting;

A develop project management tools to effectively work in
teams in order to perform a task.
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Assessment

Two assessment components:
Term paper (group project report) (50%)
Written examination (50%)

The educational aims and intended learning outcomes of this
module require two assessment types to evaluate both specialist
knowledge (e.g. pure mathematical skills) as well as the
application thereof in the business simulation.

Entry Requirements

Pre-requisites --

Co-requisites --

Knowledge, Skills |--
and Competencies

Recommendations
for Preparation

Reading the syllabus is recommended.

Forms of Learning
and Teaching

Lectures (17.5 hours)
Seminars (17.5 hours)
Group sessions (45 hours)
Private study (45 hours)

> > > >

Relationship to other

Modules

2.2.2.3. Research Project

MRDOO3 - ResProj

5 ECTS

A MRDO003-051013 Research Project

Workload 125 hours

Duration 1 semester
Annually

Offer

Program Affiliation |MSc

Mandatory Status

Mandatory for SCEM students

Module Coordinator

and
Educational Aims
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