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How to apply for a BSc or MSc thesis project at DTU Management

This PDF folder will explain to you how to apply to write a MSc or BSc thesis at DTU-Management,
for the Spring of 2027.

DTU-Management consists of Four different research divisions: Climate and Energy Policy,
Management Science, Transportation Science and Technology and Business Studies. This
folder only considers the first three divisions. Each of these three divisions are described in the
following pages.

The divisions will prioritize groups of at least two students for both BSc and MSc thesis projects.
If you want to write a BSc thesis or an MSc thesis in the Spring of 2027 at Climate and Energy
Policy, Management Science, Transportation Science, you and your thesis partner(s) MUST
start the process by completing the DTU Management - MSc/BSc thesis request form, before
1/11 2026 using the link below:

Application link: https://forms.office.com/e/D3eCVFYuFx
When you apply, you will be asked for the following information:

• Name of you and your co-applicants

• Email(s)

• Thesis type: MSc or BSc

• List of 4-6 courses you think will form the basis for the thesis, including grades

• Select 3 different research themes and 3 different supervisors. The drop down menu con-
sists of a combination of a research theme (acronym) and a supervisor

• Mark if you already have a supervision agreement with a supervisor (this has to be the first
supervisor selected)

• If you have an idea for a thesis, you can also write this in. Notice that your supervisor is not
obligated to supervise this project

You will be contacted by a supervisor in the week after 15/11. The possible starting dates for an
MSc thesis in the Spring semester 2027 are:

• Monday 4/1 2027 or Monday 22/1 2027

An MSc thesis can be 30, 32.5, or 35 ECTS points and can last for five to six months, depending
on the size of the project and/or if you have coursework in parallel to the thesis. A BSc thesis can
be 15, 17.5 or 20 ECTS points and is usually carried out in parallel to taking a number of courses.
For further information about the rules for thesis projects, please check: Rules

You can find this project folder as a pdf file at:

https://www.man.dtu.dk/english/education/thesis-projects
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Climate and Energy Policy

In the Climate and Energy Policy Division, we develop research-based methods, models, and
decision-support tools that help governments, companies, investors, and citizens assess climate
and energy policies and make informed decisions. Our research combines economics, finance, be-
havioural science, energy-system analysis, risk assessment, operations research, and data science.
The three sections in Climate and Energy Policy are:

Energy Markets and Finance

The section studies how energy and financial markets can support a reliable and carbon-free en-
ergy system. Research covers energy-market design, regulation, renewable-energy integration,
demand flexibility, green finance, investment, and energy forecasting. Student projects typically
use quantitative methods and are often conducted with companies or public authorities.

Climate Economics and Risk Management

The section investigates the economic and societal impacts of climate change and the design of
mitigation and adaptation strategies. Research covers climate risks, resilience, policy evaluation,
sustainable investment, distributional effects, and societal well-being. Student projects commonly
apply economic modelling, econometrics, spatial analysis, statistics, and machine learning.

Sustainable Behaviour

The section examines how individual and institutional behaviour affects the green transition path-
ways. Research focuses on sustainable choices, incentives, preferences, policy and technology
acceptance, and responses to experimental and spatial information. Student projects frequently
use surveys, experiments, behavioural and register data, econometrics, and theoretical models.

Research Themes (corresponding to the sections):

• EMF: Energy Markets and Finance: Claire Bergaentzlé, Julien Daubanes, Dogan Keles
(Head of Section), Xiufeng Lui, Florentina Paraschiv, Xiaobing Zhang,Ioannis Kountouris

• CERM: Climate Economics and Risk Management: Martin Drews, Per Sieverts Nielsen,
Ramazan Sari and Ugur Soytas (Head of Section)

• SB: Sustainable Behaviour: Toke Reinholt Fosgaard, Jacob Ladenburg (head of Section),
Katrin Schmelz and Matteo Zuch
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Management Science

In the Management Science Division, we conduct research on how companies and authorities
make managerial decisions based on the best possible foundation. We provide decision support
methods and tools at strategic, tactical and operational levels. The two sections in Management
Science are:

Decision Science

The typical requirement for starting an MSc thesis in Decision Science is that you have followed
an advanced Decision Science course (beyond our introductory course number 42101). The Sec-
tion for Decision Science consists of 7 faculty members (the supervisors) and more than 10 other
people working on different aspects of Decision Science. The department is proud to be a member
of the Danish Operations Research Society – the largest OR network in Scandinavia.

Operations & Supply Chain Management (O&SCM)

We expect you to have taken at least two courses within O&SCM to qualify for your thesis with
us. In most cases the student projects within O&SCM are carried out in close collaboration with
a company or public institution. This often implies that the resulting thesis is kept confidential
when this is deemed necessary by the external host. The Section for Operations & Supply Chain
Management employs 5 faculty members (the supervisors) and approx. 15 other researchers, i.e.
postdocs, and PhD students etc..

Research Themes (corresponding to the sections):

• DS: Decision Science: Jesper Larsen, David Pisinger, Stefan Røpke, Fabricio Oliveira (head
of Section), Richard Lusby and Thomas Stidsen

• OSCM: Operations & Supply Chain Management: Allan Larsen (head of Section), Michael
Barfod, Anneke Claypool, Dario Pacino, Lara Schilling and Martin Utley
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Transportation Science

In the Transportation Science Division, we conduct research on travel behavior and transport sys-
tems to support efficient and sustainable mobility. Our work addresses key societal challenges
related to climate impact, congestion, and traffic safety through advanced data analysis and mod-
eling. We study all modes of transportation, from walking and cycling to public transport and road
transport. Special focus areas include green mobility, electric vehicles and charging infrastructure,
public transport planning, and bicycle transport.

The four sections focus in the division are:

Human Mobility

The Human Mobility section studies how people make travel decisions and how mobility behavior
is shaped by everyday physical and social environments. Using empirical and behavioral research
methods, the section supports the design of policies and interventions that promote sustainable,
inclusive, and user-centered mobility.

Intelligent Transportation Systems

The Intelligent Transportation Systems section develops smart and flexible transport solutions us-
ing machine learning, simulation, and optimization. Its goal is to create user-centered mobility
services that adapt to travelers’ needs and improve the efficiency and quality of transportation sys-
tems.

Transportation Systems Modelling

The Transport Systems Modelling section investigates traffic flows, congestion, and route choice
through mathematical and statistical network models. Its research supports the design of transport
infrastructure and operations that improve accessibility while reducing travel times and conges-
tion.

Transport Policy

The Transport Policy section applies data-driven analysis, economic evaluation, and modeling to
inform transport policy and decision-making. The section focuses on sustainable transport, acces-
sibility, equity, and the societal impacts of transport investments and policies.

Research Themes:

• PT: Public Transport: behavioural modelling of passenger preferences in the public trans-
port network; analysis, modelling and evaluation of public transport systems: Jesper Bláfoss
Ingvardson

• TLP: Transport and Land use Planning: the relationship between built environment and
transport, how land use and built environment shape travel behaviour focusing on public
transport and active travel modes (walking, biking): Jesper Bláfoss Ingvardson.
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• AIMLSM: AI & Machine Learning for Smart Mobility: Predict and optimize travel de-
mand, traffic, and mobility systems using machine learning, deep learning, reinforcement
learning, graphs, and Bayesian modelling: Carlos Lima Azevedo

• HBW: Human Behaviour & Wellbeing: Understand individual decision making, experi-
enced wellbeing and design interventions using discrete choice modelling, generative AI,
behavioural experiments, statistical analysis, and causal inference: Carlos Lima Azevedo

• FSMS: Future & Shared Mobility Systems: Study autonomous vehicles, on-demand, and
multimodal transport using agent-based simulation, optimization, digital twins, and scenario
analysis: Carlos Lima Azevedo
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Jesper Bláfoss Ingvardson
Jesper Bláfoss Ingvardson’s DTU ORBIT Profile

Research interests

My main research focus is on behavioural modelling in transport, using statistical methods and
models to explain travel behaviour and user preferences related to use of transport modes and
choice of travel routes. I main interest is on public transport systems; both in terms of how they
are perceived from the passengers’ point of view with the goal to improve them – as well as
from the societal perspective in terms of ensuring more users and thus helping to improve the
efficiency of urban transport systems and the environment.

Supervision style

You can expect to have supervision meetings every 1-2 weeks during the project period. If
possible, please try to send a short agenda with what you would like to discuss one day before
each meeting: e.g. a few questions, some results, or similar. During the meeting we discuss
the specific questions/results, the plan for the next 1-2 weeks, and sometimes zooming out to
ensure that the overall project plan is followed. I will mainly help and supervise on the methods,
algorithms, cases used, etc. but since I’m no coding expert I will assume you can handle this
by yourself (but of course help you find the relevant algorithms etc.).

Methodologies

Statistical modelling, econometrics, machine learning, travel demand modelling

9

https://orbit.dtu.dk/en/searchAll/?search=Ingvardson&searchBy=PartOfNameOrTitle


Project proposals

Title: Exploring travellers’ experience during the door-to-door public transport journey

Description: Public transport journeys are highly complex and fragmented, consisting of mul-
tiple trip legs (e.g. access, egress, waiting, transferring, in-vehicle), transport modes
(e.g. walking, cycling, PT), and environments (e.g. streets, stations, vehicles). During
these journeys, travellers may face various barriers (e.g. lack of bicycle parking, poorly
lit stations) that can reduce perceived safety or satisfaction with public transport. This
study will investigate predictors of safe and attractive public transport journeys, with a
particular focus on stations and their urban surroundings.

Students will be provided with a large-scale online survey of public transport users con-
ducted in Denmark. The survey covers overall travel behaviour, detailed assessments of
respondents’ most recent train trip (including station features, urban surroundings, access
conditions, perceived safety, and satisfaction), and basic socio-demographic characteris-
tics.

Students are expected to prepare and analyse the survey data using statistical models.
They may also employ image recognition methods using Google Street View imagery to
describe station surroundings, in addition to the survey data. Such large-scale data is also
available. The final research question will be agreed upon during the initial meetings and
can be adjusted according to the interests and prerequisites of the student.

Expected methods applied in the thesis work are: Statistical modelling and interpreta-
tion, coding skills (R, Python, etc.), machine learning (required if student wants to
employ image recognition), GIS (recommended but not required)
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Carlos Lima Azevedo
Carlos Lima Azevedo’s DTU ORBIT Profile

Research interests

My main research interests are the mathematical modeling and simulation of human behaviour,
smart mobility services and the design, development and assessment of new technologies for
better integrated mobility solutions.

Supervision style

Supervision meetings are held every two weeks in general. A Teams group chat for occasional
/ urgent communication will be created for each project. Technical work progress, task plan-
ing and (later down the road) the structure and content of the final draft is discussed in these
mettings.

methodogies and expected prerequisites

Behavioural modelling, Machine Learning, Transportation modelling, Smart Mobility.
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Project proposals

Title: AI for well being

Description: This MSc thesis proposes the development of machine learning models for pre-
dicting emotional states based on mobility, activity, and physiological data. While pre-
vious research has focused on emotion detection, this study aims to enhance emotion
prediction by incorporating individual characteristics, environmental context, and tem-
poral patterns. The project will involve detailed trajectory data of individual, bio sensors
data and activity diaries already collected. Analyzing such multimodal data to evaluate
different model architectures and assess their effectiveness in capturing stress responses.
The findings will provide insights into the challenges of emotion prediction and guide fu-
ture improvements through explainability techniques, diverse datasets, and more robust
predictive models.

Title: Simulation and scenario analysis of green parking policies via incentives for electric
vehicles

Description: Transitioning to vehicle electrification is in the essence of the current urban trans-
portation planning agenda to tackle climate change. In Denmark, a reduction by 70%
(relative to 1990) of greenhouse gases (GHG) emissions is expected until 2030, allowing
Denmark to be climate neutral in 2050. While the design and expected impacts of vehicle
taxation reforms that benefit the adoption of electric vehicles have been widely discussed,
the effects of changes in the use of the urban space with the same goal remain unclear.
This project aims to combine scenario analysis and microsimulation to assess the impact
of alternative parking policies that benefit electric vehicles (e.g., parking lots exclusive
for electric vehicles) in regards to GHG emissions reduction and from a perspective of
accessibility, welfare, equity, and efficiency.
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Title: Reinforcement Learning for Transportation

Description: Note: This portfolio of projects is together with Prof. Filipe Rodrigues and
Ravi Seshadri, and different applications can be pursued. Reinforcement Learning (RL),
in particular it’s combination with Deep Learning, is currently one of the most excit-
ing and promising research areas in AI. RL has recently shown outstanding results at
solving complex sequential decision-making problems such as learning to play Go and
videogames at super-human-level performance, autonomous driving and smart grid op-
timization. Through interaction with an environment (real or simulated), RL algorithms
are able to learn optimal policies for taking actions at each time step t, such that the sum
of expected future rewards is maximized (e.g. maximizing game score in the videogame
example). The ability of RL algorithms to correlate actions with the delayed rewards
that they lead to (e.g. amount of congestion reduction, or responsiveness increase) makes
them excellent candidates for learning policies for complex transportation challenges,
such as adaptive autonomous vehicle routing and re-balancing through dynamic pricing,
traffic signal control for reducing congestion, etc.

Title: Combining Urban Simulation and AI

Description: Note: This portfolio of projects is together with Prof. Francisco Pereira. Simu-
lation models are usually very complex and detailed tools that can represent cause-effect
interactions in space and time based on rules of the domain (e.g. physics, human behav-
ior, biology, climate). For that reason, they are still today an unavoidable tool for many
large scale problems, such as transport and urban modeling, climate change, drug devel-
opment. On the other hand, they are known to be extremely challenging tools to work
with: they are often very slow to run, difficult to calibrate, require a tremendous amount
of memory, and are hard to reuse. The goal of this theme is to apply Machine Learning
methods towards the next generation of Simulation research, with automatic calibration,
efficient exploration of the parameter space, and better generalizability. Significant ad-
vancements in this theme will have serious impact in real-world policy problems, such as
climate adaptation and mitigation, green transition, energy policy.
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Jacob Ladenburg
Jacob Ladenburg profile

Research interests

My research interests are focused on the willingness to pay for energy and environmental goods,
acceptance of energy technologies and the impact of information, external shocks and spatial
context

Supervision style

Meetings after need. Typically intensive at the beginning of a project to ensure that the student
becomes acquainted with data. Students are expected to take charge of the meetings, including
being responsible for the agenda for each meeting, sending out relevant data in due time, etc.

Methodologies

Econometrics, discrete choice models (logit, probit, if relevant conditional logit/mixedlogit),
ordinary least squares models.
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Project proposals

Title: The effect of local climate events on the acceptance of renewable energy technologies –
a panel analysis

Description: Data from energy technology acceptance surveys conducted in 2022, 2023, and
2026 are combined with local weather data. Statistical models (difference-in-difference)
are used to estimate the causal effects of extreme local weather events (rain, flood,
drought) on technology acceptance.

Title: The effect of local climate events on the willingness to pay for carbon capture and stor-
age – a panel analysis

Description: Data from carbon capture and storage willingness-to-pay surveys conducted
in 2022, 2023, and 2026 are combined with local weather data. Statistical models
(difference-in-difference) are used to estimate the causal effects of extreme local weather
events (rain, flood, drought) on the willingness to pay. Knowledge of discrete choice
modelling, like in the course Quantitative modelling of behaviour - Efteruddannelse og
kurser fra DTU Learn for Life or similar, is a requirement

Title: Preference stability in WTA for power outages

Description: Preference stability is analysed based on data from Willingness to Accept power
outages surveys conducted in 2022 and 2023. Mean and cross socio-economic groups
preference stability is analysed using mixlogit/mixlogitWTP models. Knowledge of dis-
crete choice modelling, like in the course Quantitative modelling of behaviour - Efterud-
dannelse og kurser fra DTU Learn for Life or similar, is an advantage.

Title: Preference stability in WTA for power outages

Description: Preference stability is analysed based on data from Willingness to Accept power
outages surveys conducted in 2022 and 2023. Mean and cross socio-economic groups
preference stability is analysed using mixlogit/mixlogitWTP models. Knowledge of dis-
crete choice modelling, like in the course Quantitative modelling of behaviour - Efterud-
dannelse og kurser fra DTU Learn for Life or similar, is an advantage.
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Claire Bergaentzlé
Claire Bergaentzlé ORBIT profile

Research interests

Energy policy, integrated energy systems, demand flexibility, electricity grid tariffs, data centres
consumption and industrial waste heat.

Supervision style

I wish to supervise motivated students willing to make a difference. Students will receive
tailored supervision throughout the project, from the definition of a research question that ad-
dresses high-priority topics for the green transition, to defense preparation. At the end of the
project, students will have delivered a high-level report meeting the best university standards
and that can be professionally valorized, methodologically, analytically and in terms of writing
format.

Methodologies

Good command of simulation tools, energy systems or equipment integration optimization,
long-term investment/feasibility models. Advanced knowledge in clustering techniques and
statistics will be a plus. Students will be expected to use modeling to test and compare various
load pattern scenarios and or energy technologies integration and to elaborate on policy or
regulatory framework conditions supporting more efficient, cheaper and decarbonised energy
use.
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Project proposals

Title: Impact of electricity grid tariffs in Denmark using data science

Description: The project aims to develop evidence-based knowledge on how Danish con-
sumers (households and businesses mainly) consume electricity. Thesis works should
leverage access to individual demand data (hourly smart meter data) and socio-economic
data from Denmark Statistics (e.g. age, zip code, dwelling type, education level, income
etc.) to obtain granular, specific understanding of what consumer type uses what DER
equipment (heat pump, EV, PV ), how they consume, and how they adjust consumption
to price variations.

In this work, students should pay special attention to consumption behavior facing vari-
able electricity prices and grid tariffs. Therefore, the thesis will imply working with
either/or wholesale price data and power grid tariffs. This analysis will examine such
electricity price and / or tariff impacts on load patterns and regional variations across
Denmark. Within this overall data-science framework, students will be free to suggest
their line of analysis. Possible interesting topics include:

• Develop advanced clustering methods to group Danish consumers into relevant
groups and to use these representative groups to derive future demand scenarios.

• Use electricity demand patterns and develop methodologies to infer the presence of
an EV or HP or PV.

• Test how new grid tariffs redistribute grid costs across grid users, diving into real-
locative impacts of tariff design (e.g. affecting rich vs. poor households; EV owners
vs. HP owners; rural vs. urban etc.).

• Test how the interaction of spot prices and/or grid tariff structures trigger demand
elasticity, by whom, to what extent and where.

• Assess how consumers and which consumers respond to price shocks (e.g. flood,
gas price crisis in 2022 affecting el prices). Which consumers do not, what bill
impact for them, and what barriers?

• Many more ideas to be developed! You are welcome to be creative

This thesis builds on previous work available here. Group thesis works are encouraged.
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Title: Fair cost allocation in cross-border reserve sharing

Description: Cross-border reserve sharing lowers the total cost of system security, but current
allocation schemes can leave reserve-rich TSOs worse off. In the Nordic synchronous
area, Energinet, Statnett, Svenska kraftnät and Fingrid procure balancing capacity jointly,
yet each TSO remains legally responsible for security of supply in its own control area.
This creates a tension between collective procurement and national accountability. As
a consequence, cost allocation can shift costs towards reserve providers (e.g. Norway,
Denmark) and away from reserve-deficient members (e.g. Sweden), undermining
incentives to cooperate. The thesis designs and evaluates allocation schemes that make
reserve sharing individually rational (win-win) for every participant.

Research questions 1. How are the costs and benefits of joint reserve procurement
currently distributed among Nordic TSOs and how can a common reliability target be
set when TSOs differ in risk aversion, without free-riding or overpayment?

Methodology The student builds a stylised multi-area reserve model of the Nordic sys-
tem, formulated as a (stochastic) optimisation problem that minimises total reserve cost
under a reliability constraint. Cooperative game theory then allocates the savings of
joint procurement across TSOs. Scenarios compare national self-sufficiency, current joint
procurement and alternative allocation rules, using data from ENTSO-E and the Nordic
TSOs.
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Title: Integrating data centres into energy systems: flexibility, grid impacts and waste heat

Description: Data centres are among the fastest-growing sources of electricity demand.
Global consumption reaches about 485 TWh in 2025 and roughly doubles to 950 TWh
by 2030 (IEA, 2026). Although data centres represent only about 1.5 % of global
electricity demand, their load is concentrated in a few locations. There it strains grid
connection capacity, adds peak demand and pushes investment in new firm capacity,
often fossil-based. Denmark is a prime host country: renewable electricity, a cool
climate, strong interconnections and extensive district heating networks able to absorb
surplus heat. At the same time, the new EU Energy Efficiency Directive (EU 2023/1791)
now requires data centres to report their energy performance and to assess the use of
waste heat.

The project develops evidence-based knowledge on how data centres can be integrated
into energy systems at lowest cost and emissions. It focuses on three levers:

• the flexibility of data-centre load, through workload shifting, back-up generation,
batteries and cooling inertia

• grid connection and tariff conditions

• the recovery of waste heat into district heating

Students work with load profiles, spot and balancing market prices, grid tariffs and
district-heating system data. They use modelling to test and compare scenarios of
data-centre load patterns, siting and technology integration, and derive policy and
regulatory recommendations. Within this framework, students are free to suggest their
line of analysis. Possible topics include:

• Characterize and cluster data-centre load profiles (hyperscale, colocation, AI train-
ing vs. inference) and derive representative demand scenarios for Denmark and the
Nordic system to 2035.

• Quantify the flexibility potential of data centres (temporal and spatial workload
shifting, UPS batteries, back-up generators, thermal inertia of cooling) and its value
in spot, balancing and ancillary-service markets.

• Assess how grid tariffs and connection conditions (flexible or interruptible connec-
tion agreements, capacity-based tariffs, locational signals) affect siting, grid rein-
forcement needs and cost allocation between data centres and other grid users.

• Optimise the techno-economic integration of data-centre waste heat into district
heating: heat pumps, temperature levels, storage, contract design, and the effect of
heat taxation and price regulation on feasibility.

• Compare siting strategies (near renewable generation, near heat sinks, near existing
grid capacity) under a system-cost and CO2 perspective, using an energy system
model (e.g. Balmorel, PyPSA).

• Evaluate the CO2 footprint of data-centre operation under different procurement
strategies (annual vs. hourly-matched renewable PPAs, 24/7 carbon-free energy)
and their effect on the wider system.

• Many more ideas to be developed! You are welcome to be creative.
19
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Julien Daubanes
Julien Daubanes orbit profile

Research interests

I am mainly interested in the effectiveness and optimal design of climate/energy policy. My re-
search focuses on environmental economics, studying how energy markets respond to govern-
ments’ climate policy, as well as corporate voluntary actions, including investors’ green-finance
commitments. I am currently also interested in the design of effective oil sanctions.

Supervision style

I am used to meeting students relatively regularly before their thesis starts, as well as during the
first part of the thesis period, in order to ensure that their project combines a solid motivation
with a clear research question, and that students have a good command of the methods their
project calls for.

Methodologies

I expect that students have taken one or more courses in economics or finance and that they
have a solid quantitative background in mathematics, data analysis, or statistics.
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Project proposals

Title: Analysis of firms’ disclosure of their decarbonization strategies

Description: A growing number of corporations are taking voluntary measures to reduce their
CO2 emissions. The Carbon Disclosure Project maintains the world’s most comprehen-
sive repository of environmental data, covering corporate climate transition plans, emis-
sions, and environmental risks. This data includes textual information in which firms
report and explain the measures they implement. The thesis would use text analysis tech-
niques to assess the variety of internal decarbonization policies firms implement, their
motivations, their practices, and their potential benefits.

Title: Oil companies’ exposure to the oil price risk

Description: The energy transition is expected to ultimately make oil production less prof-
itable, potentially leading to stranded assets. Uncertainty about how the transition will
unfold generates so-called transition risk, which affects the cost of capital that financial
markets impose on oil companies. Oil companies’ exposure to this risk is firm-specific,
as it depends on each company’s portfolio of oil assets and other investments. The the-
sis would update existing financial assessments of oil companies’ exposure to transition
risk and extend this analysis to study variations in firms’ exposure and the relationship
between these variations and oil companies’ investment decisions.

Title: The effect of oil sanctions against Russia

Description: To reduce Russia’s revenues for its invasion of Ukraine, Western governments
have imposed and progressively tightened a range of oil sanctions over the past few years,
including a price cap on Russian exports, sanctions against major Russian oil companies,
and measures targeting Russia’s shadow fleet. The thesis would review these sanctions,
their announcements and subsequent revisions, and examine their effects—using event-
study techniques or descriptive statistics—on global oil prices and on the price of Urals
crude, which serves as a proxy for the revenue Russia earns per barrel exported through
its shadow fleet.
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Ioannis Kountouris
Ioannis Kountouris profile

Research interests

My research focuses on flexible energy technologies such as Power-to-X, offshore wind, and
energy storage, both standalone and in hybrid configurations such as PV paired with storage,
and on how large infrastructure projects of this kind are structured, valued, and brought to
market. I am particularly interested in how the risk of merchant exposure can be quantified
and priced through the design of offtake and route-to-market structures (PPAs, commodity
contracts), and in how that uncertainty carries through into project feasibility and financing.
The methods I apply range from operations research to model and test operating patterns and
dispatch strategies, to cashflow analysis for project valuation.

Supervision style

Supervision is close at the start of the thesis, where I work with the student to develop the
project and define relevant research questions. Once the student has settled on a topic and is
driving the analysis, we move to biweekly meetings to track progress. Students are expected
to conduct independent research and deliver high-quality output that is relevant to the energy
industry, governance, and academic research. I am happy to meet either in person or on Teams

Methodologies

Students should have a solid quantitative background and good programming skills. A general
understanding of energy systems or power markets, and a genuine interest in the commercial
side of the energy transition, is the best fit.
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Project proposals

Title: Sharing grid connections: unlocking stranded interconnection capacity for data centers

Description: Obtaining a new grid connection has become one of the main bottlenecks for
large energy and demand projects, with queues and study timelines running into several
years across both Europe and the US. At the same time, a significant share of existing
thermal capacity does not use its granted connection capacity in full, and as coal and
gas units retire or run less, their interconnection rights risk becoming stranded. A
Data center can locate at an existing node and share the connection, bringing its own
generation from co-located PV, storage and contracted renewables rather than relying on
the thermal unit itself. In the US, surplus interconnection service provides an established
legal mechanism for exactly this arrangement, while in Europe the closest analogues
remain partial and under development.

Using the US mechanism as a reference design, the student will identify what is miss-
ing for such arrangements to work in a selected European market, for example the
Netherlands or Germany, and quantify what that gap is worth. The project delivers a
cashflow-based valuation of a representative site, comparing the shared-connection path-
way against a conventional new connection in terms of cost, timing and risk, together
with a proposed route to market agreements such as power sourcing strategy, and con-
tractual structure allocating risk between the two parties.

Title: Bring your own power: optimal sizing and operation of a data center under a shared grid
connection

Description: Data centers require a firm, near-flat load with very high reliability, yet the
fastest route to power increasingly involves bringing their own generation rather
than waiting for a new grid connection. Where a data center shares the connection
of an existing thermal asset, the available capacity is both limited and subordinate
to the thermal asset, so imports and exports can be curtailed at precisely the times
the asset is running. Meeting a firm load from co-located PV and battery storage un-
der these conditions, while keeping fossil backup to a minimum, is an operation problem.

This project develops an optimization framework that co-optimizes investment and oper-
ation for such a site, covering PV and battery sizing, the contracted share of connection
capacity, and hourly dispatch, subject to the shared connection limit, the thermal asset’s
priority, a reliability requirement on the served load, and a cap on fossil backup. Uncer-
tainty in the solar resource, electricity prices, thermal asset dispatch and load growth is
handled using stochastic or robust optimization. The project delivers an analysis of the
resulting operating patterns, showing how much of the load can credibly be served, how
sizing responds to the tightness of the connection, and how few hours of firm backup are
actually required, together with a quantification of the merchant and curtailment risk the
arrangement carries.
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Title: Bidding battery storage across sequential markets under forecast uncertainty

Description: Battery storage earns its revenue by participating in several markets at once, but
those markets do not clear simultaneously. Reserve capacity is typically procured before
the day-ahead auction, which in turn clears before intraday trading and final balancing.
Every commitment made in an earlier market locks power capacity and constrained the
state of charge available to later ones, and it must be made before the later prices are
known.

This project develops a sequential bidding framework for a grid-scale battery participat-
ing across reserve, day-ahead, intraday and balancing markets. A time series model is
used to generate correlated price and signal scenarios across the markets, capturing both
their interdependence and the structure of forecast error at each gate closure. An op-
timization model then constructs bid curves and dispatches the battery stage by stage,
respecting the order in which markets clear, the commitments already locked in, and the
state of charge and degradation constraints linking them. The project delivers a quantifi-
cation of the potential revenues under sequential participation applying different partici-
pation strategies using historical available data.

Title: Short tolls, long BESS lifetime assets: valuing and financing battery storage beyond the
contracted period

Description: Battery storage is increasingly contracted through tolling agreements. These
agreements are typically far shorter than the asset’s technical life, so a battery may be
contracted for a handful of years and merchant for a decade or more afterwards. Project
finance practice responds to this mismatch structurally, sizing debt against contracted
cash flows, shortening tenor through mini-perm facilities, and tightening covenants, so
that lenders are repaid or refinanced before merchant exposure dominates. Valuation
practice, by contrast, continues to rely largely on a single time cost of capital. The result
is an inconsistency: merchant risk is priced in the debt structure but flattened in the
discount rate, and the refinancing risk created by the mini-perm is left with equity where
no discount rate expresses it.

The project delivers a valuation of a tolled battery under both segmented and single cost
of capital frameworks, an assessment of how debt capacity and gearing respond to toll
tenor, and the tenor at which the asset ceases to be bankable on senior debt.
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Title: Maximizing value from firm power sales: Optimal monthly baseload sizing for a
PV+BESS Project.

Description: For a fixed-design PV+BESS project, able to charge from either PV or grid,
a developer can offer offtakers a firm monthly baseload volume as a route to a viable
long-term contract, particularly in the recent absence of compelling standalone Pay-as-
Produced structures. Instruments such as a certain number of non-delivery hours could
help bridge the gap between offtaker firmness requirements and developer / investor
needs, in mutually beneficial price levels. The commercial challenge is to determine
which allowance structure, combined with which monthly baseload level and profile
produces the best overall price and volume outcome for the project.

The project delivers a framework / model exploring how different ways of defining non-
delivery allowances affects the achievable firm baseload level and its market value, fol-
lowed by a comparison of resulting price-volume outcomes across allowance structures
to identify which approach maximizes overall project value.
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Martin Drews
Martin Drews orbit profile

Research interests

My research integrates climate science, regional climate change, climate risk assessment, disas-
ter risk management and climate change adaptation with physics-based geoscientific modelling,
advanced statistics and data science. Essentially, my current research clusters in four areas: 1)
identification, localization and modelling of compound and cascading climate extremes and
their consequences (especially storm surges, extreme rain, wildfires, and “unprecedented” low-
probability, high-impact events); 2) advancing dynamical adaptation pathways planning using a
mix of disciplinary, interdisciplinary and transdisciplinary approaches; 3) quantitative methods
for modelling the impacts of climate change onto impact chains – from potential transboundary
risks to supply chains to the modelling and risk assessment of extreme climate and weather
events from a system-of-systems perspective (e.g. interconnected human systems and technical
infrastructure, cascading and multi-risks across socio-economic sectors); 4) the use of ML/AI
to enhance climate modelling.

Supervision style

I am in general very flexible, though this depends on the number of students I supervise at the
same time. Meeting every two weeks is common. In general, I try to bring in a co-supervisor in
terms of one of our research assistants, PhD candidates or post.docs. Likewise, if possible, I like
to link projects to ongoing research activities, making you part of these activities – this is more
fun for everyone. I work in all geographies, including the Arctic and developing countries. I
am generally open for projects from your side, also beyond those listed here. I am OK with
both Teams and in person meetings. I can give brief feedback on written parts of your thesis
throughout the process.

Methodologies

This depends on the project but generally a reasonable command of programming, analysis
tools, statistical / mathematical / data science methods (e.g. ML, AI) – and preferably a strong
“domain” interest. Alternatively, if you have an interest in climate risk assessment, climate
change adaptation or cascading impact studies, experience with supply chain analysis, opera-
tions research, or transdisciplinary methods are an asset.
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Project proposals

Title: Transboundary climate risks

Description: It is increasingly evident that many countries and sectors are affected by
growing climate risks whose effects extend beyond national borders. These so called
“transboundary climate risks” (TCRs) have recently received increased attention from
researchers and decision makers, as heatwaves, droughts, storms, and floods have
increasingly demonstrated their potential to cause serious disruptions in global supply
chains—with major consequences for food security, public health, industry, and the
global economy more broadly.

The purpose of this kind of project is to investigate how TCRs affect one or more
selected sectors or supply chains, with a focus, for example, on Denmark and the
Nordic region. These could include agriculture and food, critical minerals, medicine and
pharmaceuticals, machinery, transport, or the economy.

There is still relatively little knowledge and data in this area comes from different sources,
so a part of the project will probably involve identifying relevant data—for example
from Eurostat, Statistics Denmark, and the World Bank—and designing a qualitative or
modelling approach to combine these data with knowledge about the potential impacts
of climate change on supply chains.

Title: The impact of wildfires under climate change scenarios

Description: Wildfires can be caused by natural or anthropogenic factors and pose as one
of the most significant weather-related risks. Natural factors account for spontaneous
combustion of dry matter under high temperatures and biophysical conditions, while
anthropogenic factors can rise by accidental and intentional actions (deliberate setting
of fires). In Europe, wildfire events are mainly related to human factors, which are the
cause of around 90 % of wildfire ignitions.

In the course of the EU projects TREEADS and ACCREU, our section has developed
a methodology for assessing the local risk of wildfires in a fully probabilistic sense,
which is based on 1) a machine learning-based wildfire ignition model for applications
under present and future climates, 2) downscaled climate projections, 3) a fire spread
model (Forefire) for modelling the spread of wildfires under different land covers.
Moreover, we have done preliminary studies with the model, assessing the economic
and biophysical impacts of wildfires and role of new management strategies/adaptation
in selected case studies.

This project will work on some of the current shortcomings of the methodology, develop
new or improved components, and/or apply the modelling framework on a case study.
For example, currently the model does not include the intensity, which is a dominant
factor when estimating impacts on biodiversity; after a fire, burnt natural areas grow
back, perhaps survival analysis can be used to model these effects, which are important
for climate projections.
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Title: Climate change impacts on human and/or natural systems, including infrastructure and
supply

Description: Climate change risk and impacts assessment plays a key role for, e.g. urban,
land and coastal zone development, management of risks to natural systems and critical
infrastructure. Impacts can be both direct, like in the case of flooded buildings, or
indirect (cascading), e.g. storms and floods can cause supply failures such as blackouts
or brownouts, as well as damage to other types of infrastructure, which in turn can affect
critical societal functions such as the healthcare system. Likewise, most people have
probably experienced how extreme weather can affect traffic, for example in the form of
(i) disruptions to metro and train operations, (ii) longer travel times, (iii) congestion in
public transport, and (iv) damage to roads, railways, and bridges.

This project aims to model - using relevant numerical methods - the potential risks,
damage, and other impacts from extreme weather and/or gradual climate change on
human, natural and/or infrastructure systems using open data. We work with data
from DST, Neighborhood Atlas, and national databases, and OpenStreetMap and
Open Infrastructure Map contain open data on (critical) infrastructure and utilities,
including healthcare and electricity. Other relevant data can be obtained from the
utility companies, we work with, Copernicus Climate Data Store or from the Danish
Meteorological Institute (DMI). Damage cost functions and simple flood mapping for
all of Denmark is available via DTU’s OS/2 SkadesØkonomi tool, SCALGO Live, and
additional relevant data can be found on the Danish Environmental Portal and the Water
Portal (Vandportalen).

You will choose to focus on selected sectoral, infrastructure and/or utility systems and on
the relevant climate and weather impacts. You will then develop a numeric model (e.g.
a Bayesian network) or risk analysis that combines knowledge of impacts, exposure,
vulnerability, and potential consequences. For example, this could involve developing a
model to investigate: i) The risk of soil erosion along roads and railways in Denmark ii)
Limitations in access to healthcare infrastructure during flooding from the sea and heavy
rainfall; iii) Flooding of roads in Denmark under different scenarios; iv) The vulnerability
of Danish electricity infrastructure to flooding.
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Title: Dynamic adaptation pathways planning

Description: Within the last decade, principles of dynamic climate change adaptation
planning have increasingly been adopted in Denmark and internationally. This includes
the concept of Dynamic Adaptive Policy Pathways (DAPP) and its associated planning
process, which was originally introduced with the Delta Plan in the Netherlands. While
DAPP offers a flexible framework, which – at least in principle – is both extendable,
scalable and suitable for coping with adaptation challenges at a systemic level and under
deep uncertainty, it still has significant limitations.

This project seeks to investigate, advance and mainstream DAPP practices, including us-
ing digital technologies like reinforcement learning. For example, the project could ad-
dress the current absence of planned monitoring to guide adaptation decisions over time,
which is key for realizing the potential of an adaptive plan. Or the project could demon-
strate implementations of dynamic adaptation pathways in Denmark or other countries,
including cases in the Global South, from the perspective of systemic transformations,
considering infrastructure and land use performance together and from a multi-risk per-
spective.

Title: Artificial Intelligence and Machine Learning for Enhanced Representation of Processes
and Extremes in Earth System and Impact Models

Description: This project is closely linked with a range of different activities, including the
EU project AI4PEX, which finishes in 2028. In the project, we explore new methods
based on machine learning techniques to solve problems in climate and impact modelling.
The project is probably linked to research on improving climate projections of extreme
precipitation, storm surges or key land-atmosphere interactions (wildfires, drought, heat
waves). For example, most climate scenarios only include changes in the atmosphere
due to greenhouse gas emissions. They do not explicitly include future changes in land
cover, such as afforestation or urban development. Because of this, insights for plan-
ning and adaptation gained from climate simulations can be highly misleading, e.g. areas
could show high warming instead of cooling. In this light, this project could test whether
machine learning or AI can be used to identify and extract patterns and dependencies in
relevant data and then use these to adjust the vast collection of existing (and computa-
tionally expensive) climate simulations, so they better reflect how changing land cover
might modulate future climate trends.
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Toke Reinholt Fosgaard
Toke Reinholt Fosgaard orbit profile

Research interests

Behavioral and experimental economics.

Supervision style

The supervisor regularly follow the progress of the thesis and ensure that the master’s thesis
falls within the academic focus area of the MSc programme. Typically having meetings every
4 week.

Methodologies

Some training in economics, and in particular behavioral economics. Empirical method used is
experimental economics.

Project proposals

Title: Studying behavioral economics patterns of sustainable food choices.

Description: Description: Design and conduct an experiment to study ways to increase sus-
tainable food consumption.
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Title: Bike commuting

Description: Description: Design and conduct an experiment to study how to increase daily
bike commuting.
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Dogan Keles
Dogan Keles orbit profile

Research interests

I research the design of energy markets, and how the integration of renewable energy affects
market dynamics and prices. My work focuses on the drivers of electricity prices, the cross-
border effects of energy and carbon policies, and the impact of these policies on both energy
suppliers and consumers. In addition, I study the profitability of energy storage and other
flexible technologies, as well as capacity markets, electricity spot markets, and related topics.

Supervision style

My supervision is aimed at enabling students to conduct independent research grounded
in rigorous methodological and scientific standards. I support students in developing clear
research structures, critical thinking, and robust analytical approaches. Each master’s thesis is
expected to deliver high-quality output with relevance to the energy industry, policymaking,
and/or academic research.

We meet regularly in bi-weekly sessions to ensure steady progress, complemented by flexible,
on-demand meetings when needed.

Methodologies

General understanding of the energy system or markets. Good knowledge of analytical methods
from Operations Research, Econometrics or Machine Learning.
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Project proposals

Title: Analysis of resource adequacy in the European energy system with diminishing dis-
patchable conventional capacities.

Description: This master’s thesis analyzes resource adequacy in the European energy system
under declining dispatchable conventional capacity. It develops a quantitative framework
that captures the stochastic nature of renewable generation and electricity demand, as-
sessing implications for system reliability. The project models the zonal European elec-
tricity market, incorporating cross-border trade and price formation. It further accounts
for demand growth driven by electrification across sectors such as transport, heating, and
industry. By combining probabilistic modeling with market analysis, the thesis aims to
evaluate adequacy risks and identify strategies to ensure secure, efficient, and resilient
power system operation in a decarbonizing Europe.

Project proposals

Title: Data centers in future power market models

Description: Electricity demand from data centers are generally included as inflexible loads
in the power market models. However, recent years have shifted the fundamental
economics behind the datacenters in terms of compute costs, bring-your-own-connection
(BYOC), spatial and temporal load sequencing, etc. The impact of these recent devel-
opments in AI space on the price formation in European power markets is unclear and
hence needs to be elaborated upon quantitatively.

The project will be divided into two phases: updating the assumptions, and analysis. In
the first part, the student is expected to review the latest literature and trends around data
center economics with the goal of improving the assumptions in market models. Later in
the second stage, the existing power market models will be run for different scenarios to
analyze the impacts from these updates.
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Project proposals

Title: Battery marginal costs in long term power market models

Description: Traditional power market models use a fixed marginal cost for the operation of
battery energy storage within the power market models. However, in reality, these as-
sets bid into the market at their opportunity cost, which is time-varying. Therefore, this
project will aim to improve the modelling of the marginal costs for the batteries by using
optimization on several markets, and then analyze the impacts on the power prices in
Denmark/Germany in the 2030’s. The findings from this thesis will help obtain a more
realistic assessment of power prices and the role of energy storage in shaping future elec-
tricity prices.

35



Xiufeng Liu
Xiufeng Liu orbit profile

Research interests

I am mainly interested in data-driven energy systems, smart grids, and digital solutions for
climate and sustainability transitions. My research focuses on machine learning and AI meth-
ods for energy forecasting, anomaly detection, and decision support in district heating, power
systems, and positive energy districts. I am currently also interested in federated learning and
LLM-assisted analytics for energy applications, including privacy-preserving multi-site model-
ing and interactive data navigation.

Supervision style

I usually meet students regularly before their thesis starts afpnd throughout the first part of the
thesis period to ensure that their project has a clear motivation, a precise research question,
and a feasible methodological plan. During the project, we will meet as requested, while I
emphasize milestone-based progress, reproducible analysis, and clear communication of both
technical methods and practical implications.

Methodologies

I expect that students have taken one or more courses in machine learning, statistics, optimiza-
tion, data science, or energy systems, and that they have a solid quantitative background in
mathematics, data analysis, or programming (preferably Python). Prior experience with time
series analysis, econometrics, or deep learning is an advantage.

Project proposals

Title: MSc Project – Explainable forecasting for district heating and electricity demand

Description: Energy systems are increasingly data-rich but still require transparent and robust
forecasting models for planning and operation. This project will develop and compare
explainable ML/deep learning models for district heating or power demand forecasting
under weather, price, and behavior uncertainty. The thesis can include feature attribution,
uncertainty quantification, and robustness tests across seasons and demand regimes.

36

https://orbit.dtu.dk/en/persons/xiufeng-liu/


Title: MSc Project – Federated learning for cross-site smart energy analytics

Description: Utilities and building operators often face data-sharing constraints due to privacy
and governance requirements. This project will design a federated learning framework
for multi-site energy prediction or anomaly detection without centralizing raw data. The
thesis can assess performance under data heterogeneity and limited communication, and
benchmark federated approaches against centralized baselines.

Title: MSc Project – Digital twin and what-if analysis for positive energy districts

Description: Urban energy transition requires tools that support planning decisions under
technical and economic uncertainty. This project will build a digital twin-based what-
if analysis framework for positive energy districts, evaluating scenarios such as flexible
demand, local renewables, storage, and EV charging strategies. The thesis can combine
simulation and data-driven modeling to compare policy or investment alternatives and
quantify system-level impacts.

37



Florentina Paraschiv
Florentina Paraschiv orbit profile

Research interests

Sustainable Finance (ESG research; renewables); Credit Risk Modeling; Climate Banking;

Supervision style

Bi-monthly meetings to track progress, one on-site and one Teams. I prefer intermediate pre-
sentations for improved feedback. Intermediate feedback per email is possible.

Methodologies

Data analysis (sorting, processing); Python would be preferred software; Machine learning gen-
eral and some knowledge about LLMs; Statistics and Time series econometrics; Basic knowl-
edge of finance.
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Project proposals

Title: From Words to Scores: Overview of ESG Reporting

Description: The goal of the project is to have a flexible framework to analyse automatically
a company’s Sustainability report (ESG focused).

This project develops a large language model (LLM) pipeline to systemically analyse
corporate ESG reports and map reporting characteristics to standardized ESG categories.
since different ESG rating agencies use self-developed methodologies including unique
sets of indicators, the first step constructors a unified feature space by aligning over-
lapping indicators across multiple raters into common categories (e.g., social programs,
water, emissions). A domain-specific dictionary is then built for each category to ensure
robust semantic matching between report language and these categories, allowing the
model to correctly classify varied expressions (e.g., mapping "well-regulated discharge
systems" to water-related metrics). This enables scalable, consistent extraction of ESG-
relevant content from large volumes of corporate disclosures.

Title: Statistical modelling of ESG divergence

Description: The goal of the project is to shed light on the degree of homogeneity of ESG
reporting across raters in the light of reported variables.

Beyond classification, the project focuses on extracting higher-level reporting character-
istics from text, including sentiment, repetitiveness, and linguistic signals of obfuscation
such as vagueness or of unnecessary verbosity. These features are used to quantify how
firms communicate ESG information, rather than just what they report. In a final step,
the extracted characteristics serve as input variables in statistical models to analyse their
relationship with ESG rating divergence across agencies. the goal is to identify whether
specific reporting styles contribute to diverging ESG scores across raters, providing in-
sights into the role of corporate disclosure practices in shaping external evaluations.
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Ramazan Sari
Ramazan Sari orbit profile

Research interests

My research interests include, energy consumption, energy policy, social acceptance, energy
justice, energy poverty, oil markets, commodity markets, economic growth, well-being, and
forecasting. I am particularly interested in how energy and financial systems evolve over time,
how they interact with broader economic and social outcomes, and how policy can support tran-
sitions that are efficient, equitable, and socially accepted. My work focuses on understanding
these interconnections to contribute to more sustainable and inclusive development pathways.

Supervision style

My supervision style involves face-to-face or online meetings every two weeks to discuss
progress and provide feedback. I support students in developing a strong literature review
and in ensuring that the thesis motivation, research focus, and overall contribution are clear,
rigorous, and well grounded.

Methodologies

My methodological approach includes both quantitative and qualitative analyses. On the quan-
titative side, I work with statistics, econometrics, time series econometrics, and optimization
methods. On the qualitative side, I use approaches such as semi-structured interviews, sand-pit
exercises, and storytelling to explore complex social and policy dimensions.
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Project proposals

Title: Forecasting in Energy Markets

Description: This thesis explores the forecasting of financial and energy markets by examin-
ing the dynamic relationships between variables such as oil prices, natural gas prices,
electricity prices, stock market indices, exchange rates, interest rates, and volatility indi-
cators. It aims to assess whether interactions between these markets improve forecast-
ing accuracy and provide better insight into market behavior under stable and turbulent
conditions. The study may apply both traditional econometric and modern data-driven
methods. Possible methods include ARIMA and VAR/VECM models for time-series dy-
namics, Granger causality tests to identify predictive linkages, and GARCH-type models
to capture volatility. Machine learning approaches such as Random Forest, Support Vec-
tor Regression, XGBoost, and LSTM networks may also be used to compare forecasting
performance. The thesis can evaluate models using out-of-sample forecast measures such
as RMSE, MAE, and MAPE, contributing to a better understanding of how financial and
energy markets influence one another and how these linkages can be forecasted effec-
tively.

Title: Social Acceptance of Renewable Technologies

Description: Research on the social acceptance of renewable technologies is essential for ad-
vancing sustainable energy transitions. Understanding public attitudes, cultural values,
and community responses toward renewables, such as wind, solar, and bioenergy, helps
identify barriers and drivers that influence the adoption of these technologies. Social ac-
ceptance research informs policymakers, industry leaders, and stakeholders about how
to design and implement energy projects that align with community needs and values,
reduce resistance, and enhance public support. By examining factors like trust, perceived
benefits, environmental impact, and local involvement, such research enables the creation
of inclusive strategies that can foster smoother transitions to clean energy systems. Pos-
sible methods and data for this topic: Structured interviews, semi-structured interviews,
structural equation modeling, econometric analyses, survey data.
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Title: The role of energy justice in efficient energy policy development

Description: Energy justice is a growing research field that advances understandings of how
energy systems and energy transitions impact society. At its core lie three tenets: 1)
Distributional justice, i.e. distribution of energy services and how benefits/burdens are
shared (this tenet has had the most attention in Economics to date); 2) Recognition jus-
tice, i.e. ignored/misrepresented parts of society, perhaps due to social, cultural or gender
differences; 3) Procedural justice, i.e. fairness of decision-making processes and stake-
holder involvement [4]. There is substantial scope to apply these tenets to a country or
a region to shed light on emerging issues of energy injustice. The research will draw
upon 20-25 semi-structured interviews, conducted with two sets of key actors: house-
holds and policymakers. Household interviews will explore the lived experiences of the
energy practices and politics, while policymaker interviews will explore the perceived so-
cial impacts of energy policy. All interviews will integrate questions around procedural,
distributive, and recognition justice issues.

Title: Exploring experienced and perceived issues of gender inequality in transition to renew-
able energy

Description: The research that focuses on the importance of integrating issues of gender in-
equality into energy justice is a growing literature. Energy justice seeks to embed prin-
ciples of justice, fairness and social equity into energy systems and energy system tran-
sitions. Given the rise in social inequality within many states because of multiple con-
verging structural, financial and economic crises, EU energy policy needs to focus more
heavily on its social impacts. Gender issues has become one of the dominant issues in the
states’ policy agendas. The research will draw upon surveys and/or interviews. House-
hold interviews will explore the lived experiences of the energy practices and politics,
while policymaker interviews will explore the perceived social impacts of energy policy.
Statistical and econometric methods will be used for the analyses. Expected results: The
findings will feed into the recommendations for country’s policymakers. Indeed, the pol-
icy recommendations will be focused on addressing some of the emerging injustices of
country’s renewable energy transition. In this case, the research will lead explorations
into the gendered injustices associated with renewable energy transition.

42



Katrin Schmelz
Katrin Schmelz orbit profile

Research interests

I study the coevolution of individual preferences and societal institutions, particularly how these
shape the design of public policy for climate change and public health, as well as the long-term
sustainability of liberal-democratic institutions. Drawing on my training in both economics and
psychology, I use quantitative social-science methods from behavioral economics (experiments
and surveys) and computational text analysis.

Supervision style

I view MSc students as producers of knowledge rather than consumers. I support their progress
through biweekly meetings based on short written progress reports submitted in advance, which
help focus discussion and maintain momentum towards project completion.

Methodologies

Students should bring enthusiasm for the topic, a willingness to take intellectual risks, and
strong technical skills, particularly in coding and quantitative behavioral-science methods.
They should also have the discipline to acquire any skills they may still lack, together with
intellectual curiosity, independence, and persistence. Familiarity with social-science methods,
especially quantitative text analysis, as well as an interest in substantive questions in psychol-
ogy, politics, and public policy, are essential.
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Project proposals

Title: The Emergence and Political Impact of Green Values: Evidence from U.S. Congres-
sional Speeches, 1873–Present

Description: This thesis applies novel Natural Language Processing methods, in particular
Contextualized Construct Representation (CCR), to trace the long-term emergence of
“green” values in U.S. Congressional speech since the late 19th century, and examine
how these values relate to political events and public policy over time.

Title: The underworld of liberal democracy: Authoritarian and intolerant values in U.S Con-
gressional Speeches, 1873-Present

Description: This thesis applies novel Natural Language Processing methods, in particular
Contextualized Construct Representation (CCR), to examine the persistence and evolu-
tion of illiberal and anti-democratic values in U.S. Congressional speech since the late
19th century, and to assess their relationship to political developments, public policy, and
judicial reasoning over time.

Title: Measures of Personal Autonomy and Interpersonal Tolerance in International Surveys:
An Inventory and Empirical Assessment

Description: Democracy is said to depend on citizens who value personal autonomy as well
as interpersonal tolerance. Yet these values are measured in different ways. This the-
sis first catalogues how autonomy and tolerance have been operationalized across the
World Values Survey, European Social Survey, ISSP and Danish Values Survey. It then
tests the catalogue empirically: where the same respondents answer several autonomy
and tolerance items, how strongly do they cohere? Is the structure stable across coun-
tries and waves? Finally, where possible, you will relate these measures to respondents’
institutional experience.

Title: Attitudes Towards Green Lifestyle Changes in an International Survey

Description: How do people respond to voluntary as opposed to mandatory climate change
policies, and what explains these attitudes? Previous research from Germany has shown
that mandates may undermine citizens’ “green” motivations, and that this is explained by
peoples’ attitudes and beliefs (e.g., in the policy’s effectiveness). A newly collected data
set from Denmark, Germany, China, Brazil and South Africa will allow to identify how
these mechanisms work in other countries (each thesis will focus on one country).
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Matteo Zuch
Matteo Zuch orbit profile

Research interests

My research explores public responses to low-carbon energy technologies and climate miti-
gation strategies. I am particularly interested in the underlying mechanisms that shape public
acceptance and preferences (Willingness-to-Pay) for various emission reduction solutions, such
as carbon capture and storage (CCS), wind and solar energy, biochar, and policy instruments
like CO2 taxes. A central theme is how people’s preferences and public acceptance are shaped
by (external) information and framing, individual experiences and attitudes, spatial context
(e.g., proximity and exposure to existing energy infrastructure), and temporal dynamics. My
work is mainly based on large scale survey data, combined with experimental elements and
high-resolution geospatial data.

Supervision style

My supervision aims to foster curiosity and critical thinking about complex and timely topics.
Throughout the project, I aim to provide a supportive environment that enables students
to carry out independent, high-quality research, while strengthening their analytical and
project-management skills.

In the early phase of the project, meetings are held frequently (bi-weekly) at the beginning of
the project to make sure that the student(s) become(s) familiar with the data and to develop a
clear research question, analytical approach, and project plan. Later in the project, meetings can
be flexible and scheduled as agreed. Students are expected to take ownership and responsibility
for the meetings, including preparing the agenda and sending relevant material in good time.
Both online and in-person meetings are possible, with in-person preferred when feasible.

Methodologies

Econometrics, descriptive statistics, OLS regression, discrete choice models (logit, probit), or-
dinary least squares models, spatial analysis (project-dependent). A profound background and
experience with statistical software (e.g., Stata, R, or Python) are expected.
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Project proposals

Title: Farmers’ perceptions of biochar and preferences for allocating carbon credits across
stakeholders – Evidence from a Danish survey

Description: Biochar can store carbon in soil and is considered a key technology for reducing
CO2 emissions from the agricultural sector and achieving net-zero emission targets.
Its uptake and scaling, however, depend on farmers’ adoption readiness and design of
efficient incentive mechanisms. This project uses data from a 2026 online survey among
Danish farmers on their perceptions and attitudes towards biochar as carbon storage
solution. The project will examine potential determinants of farmers’ adoption readiness,
and their preferences for how biochar-specific carbon credits should be allocated across
involved stakeholders in the value chain, i.e., farmers, biochar producers, and biomass
suppliers.

A background in environmental economics is an advantage, e.g., the course in Environ-
mental and Resource Economics.

Title: The role of existing energy landscapes in shaping public responses to emission reduction
measures – a panel analysis.

Description: This project combines data from energy acceptance surveys conducted in 2022,
2023, and 2026 with spatial data on energy infrastructure in Denmark. Statistical models
are used to estimate how the presence of, and changes in, local energy infrastructure
affects public acceptance of climate mitigation technologies (e.g., solar, wind, CCS,
biomass).

A background in environmental economics is an advantage, e.g., the course in Envi-
ronmental and Resource Economics. Solid experience with spatial data analysis and
modeling, e.g. from the course Introduction to GIS or similar, is required.
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Per Sieverts Nielsen
Per Sieverts Nielsen orbit profile

Research interests

District heating, Low temperature district heating, Positive Energy District, Energy Communi-
ties

Supervision style

I prefer to let the student select her/his own focus. Supervision once every 2 weeks.

Methodologies

Interview studies, Case studies, Comparison studies
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Project proposals

Title: District heating, low-temperature district heating in Positive Energy Districts and Energy
Communities

Description: The heating demand is taking up more than 1/3 of energy consumption in a build-
ings. District heating networks are multi fuel resilient systems to cover the heat demand.
Low temperature systems make it possible to include waste heating industries. In the
context of creating Positive Energy Districts district heating is an important component
together with many other interesting components.
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Ugur Soytas
Ugur Soytas ORBIT profile

Research interests

My research interests can be summarized in two main areas. First, quantifying social issues
of green transition such as individual and societal well-being impacts of climate change and
resource use. Second, interconnectedness between markets such as energy commodities, emis-
sion trading systems, and financial assets.

Supervision style

I prefer to hold meetings every two weeks but can be flexible. I am OK with both Teams and
in person meetings. I can give brief feedback on written parts of your thesis throughout the
process.

Methodologies

Time series and panel data econometrics.
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Project proposals

Title: MSc Project – Relationship between societal well-being and resource use

Description: The thesis explores the dynamics of well-being over time and across countries in
response to use of energy/water/material footprint using panel data analysis. The anal-
ysis extends to heterogeneity analysis such as development level, climate exposure, and
culture.

Title: MSc Project- Risk and return connectedness between energy, carbon, and financial mar-
kets

Description: The thesis uses time series or panel data econometrics to explore the return and
volatility spillovers across selected markets. These could be electricity, energy com-
modities, carbon emission, and asset markets. The choice of financial assets is discussed
with the student. The connectedness is explored under different regimes of macro level
variables.
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Xiaobing Zhang
your orbit profile

Research interests

My research interest lies at the intersection of energy economics, industrial organization, and
behavioral responses to climate and energy policies. I use both theory method (e.g., game
theory) and empirical method (e.g., econometrics) to investigate and evaluate the policies for
green technology adoption such as heat pump and EVs.

Supervision style

Supervision meetings will be held every two weeks as a general rule, with instant emails to fa-
cilitate ongoing communication and address urgent matters when needed. Technical progress,
task planning, and—at a later stage—the structure and content of the final draft will be dis-
cussed during these meetings.

Methodologies

Game theory; Econometrics; Machine learning causal inference; Dynamic optimization models
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Project proposals

Title: MSc Project 1 – Impact of Electric Vehicle Charging on the Danish Power Grid

Description: The rapid adoption of electric vehicles (EVs) is expected to significantly increase
electricity demand and reshape load patterns in power systems. In Denmark, where am-
bitious climate targets and high renewable energy penetration coexist, understanding
the impact of EV charging on the power grid is essential for ensuring system reliabil-
ity and efficiency.This project will investigate how different EV charging behaviors and
infrastructure deployment scenarios affect the Danish electricity grid. The analysis may
include modeling temporal and spatial charging demand, assessing peak load impacts,
and evaluating potential stress on distribution networks. Special attention can be given
to smart charging strategies, demand response, and the integration of renewable energy
sources. The project may combine data analysis, simulation, and scenario modeling to
explore how policy design, pricing mechanisms, and user behavior influence charging
patterns. The findings will provide insights into grid stability, infrastructure planning,
and policy measures, contributing to the development of efficient and sustainable EV
integration strategies in Denmark.

Title: MSc Project 2 – Mean Field Game Modelling of Electric Vehicle Adoption with Behav-
ioral and Peer Effects

Description: The transition to electric vehicles (EVs) depends not only on economic incen-
tives and infrastructure availability, but also on social interactions and behavioral factors.
Peer effects, social influence, and bounded rationality can play a crucial role in shaping
adoption dynamics, yet these aspects are often underrepresented in traditional models.
This project aims to develop a mean field game (MFG) framework to analyze EV adop-
tion decisions in a large population of heterogeneous agents. The model will capture
how individual choices are influenced by the aggregate adoption level, allowing for the
incorporation of peer effects, social norms, and behavioral biases such as present bias or
imperfect information. The student will formulate and solve a dynamic model in which
agents decide whether and when to adopt EVs, balancing costs, expectations about future
infrastructure and policy, and the behavior of others. Extensions may include policy in-
terventions (e.g., subsidies, taxes), network effects, or information diffusion. The project
may involve analytical modelling as well as numerical simulations to characterize equi-
librium adoption paths under different assumptions. The findings will contribute to a
deeper understanding of the role of behavioral and social dynamics in the diffusion of
clean technologies and provide insights for the design of more effective policy instru-
ments.
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Title: MSc Project 3 – Who Transitions to Electric Vehicles? Heterogeneity in the Green
Transition Using Danish Register Data

Description: The transition to electric vehicles (EVs) is progressing rapidly, yet adoption re-
mains uneven across households and regions. Understanding who adopts EVs and who
does not is crucial for designing effective and equitable climate policies. Differences
in income, location, demographics, and access to infrastructure may all shape the pace
and distribution of adoption. This project aims to investigate the heterogeneity in EV
adoption using detailed micro-level data from Statistics Denmark. The analysis will ex-
plore how socioeconomic characteristics, geographic factors, and household attributes
influence the likelihood and timing of EV adoption. Particular attention may be given to
distributional aspects, such as whether current policies disproportionately benefit certain
groups, and whether barriers exist for lower-income or rural households. The student will
work with register-based data to construct an empirical framework for analyzing adop-
tion behavior. Possible approaches include discrete choice models, duration analysis, or
causal inference methods to evaluate the impact of policy measures (e.g., subsidies, tax
incentives). The project may also explore interactions between income, infrastructure
availability, and vehicle usage patterns. The findings will provide insights into the eq-
uity and efficiency of the green transition in transport, helping to identify which groups
are leading or lagging in EV adoption and informing the design of more targeted and
inclusive policy interventions.
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Michael Barfod
Michael Barfod’s DTU ORBIT Profile

Research interests

My research focuses on decision support for complex planning and policy problems under un-
certainty, using quantitative and qualitative approaches such as multi-criteria decision analysis,
cost-benefit analysis, risk analysis, and scenario analysis. A particular focus is the green tran-
sition of the maritime sector, including alternative marine fuels, green shipping corridors, ports
as energy transition hubs, maritime safety and risk, and sustainable use of marine space.

Supervision style

With me as supervisor, you can expect to have supervision meetings every second week. I
am happy to discuss the thesis, its structure and content, but I do not read chapters before the
thesis is handed-in. Although we will meet every two weeks, I am flexible if the need arises for
additional supervision.

Methodologies and expected prerequisites

Multi-criteria decision analysis, cost-benefit analysis, risk and uncertainty analysis, scenario
analysis, optimisation, simulation, and decision support systems. Depending on the project,
relevant methods may also include AI, machine learning, probabilistic modelling, and spatial
analysis.
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Project proposals

Title: Maritme safety and risks

Description: This thesis topic focuses on the analysis and management of risks in mar-
itime systems and operations. Projects may address emerging safety challenges, new
technologies, operational uncertainties, or accidents and hazards at sea. Relevant ap-
proaches include risk assessment, probabilistic modelling, scenario analysis, simulation,
and decision-support methods, potentially incorporating AI to explore complex or uncer-
tain risk scenarios.

Title: Sustainable shipping and alternative fuels

Description: The maritime transition towards low- and zero-emission shipping creates new
technological, economic, environmental, and safety challenges. Thesis projects can in-
vestigate alternative marine fuels such as ammonia and hydrogen, vessel and fuel technol-
ogy choices, emissions reduction strategies, or pathways for maritime decarbonisation.
Projects are encouraged to consider the trade-offs between sustainability, safety, cost,
operational performance, and uncertainty.

Title: AI and data-driven maritime decision support

Description: This topic explores how artificial intelligence, machine learning, optimisation,
and data-driven methods can support better decisions in maritime transport and opera-
tions. Possible applications include AI-assisted scenario generation, operational plan-
ning, safety and risk assessment, prediction, or optimisation of maritime systems. Par-
ticular interest is given to projects combining AI-based techniques with established
decision-analysis, simulation, optimisation, or probabilistic methods, rather than treat-
ing AI as a stand-alone solution.

Title: Marine spatial planning and climate-smart sea use

Description: Increasing demands on marine areas create complex interactions between ship-
ping, offshore energy, fisheries, environmental protection, and other maritime activities.
Thesis projects can investigate how marine space can be planned and managed while
considering climate change, sustainability, safety, and competing stakeholder objectives.
Relevant approaches include scenario analysis, spatial analysis, multi-criteria decision
analysis, optimisation, and risk-based decision support, with an emphasis on decisions
under uncertainty and conflicting objectives.
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Claudia Manca
Claudia Manca’s DTU ORBIT Profile

Research interests

My research examines how work and workplaces are changing in contemporary organizations,
with a particular focus on hybrid work and digitalization. Main interests are in adopting new
technologies, examining how this process unfolds in practice and how managers, teams and
employees experience it. This includes ongoing sociotechnical change, how collaboration and
work practices are transformed, and how relationships are reconfigured.

Supervision style

We will typically meet every second week. At the same time, I remain available for additional
meetings when needed, and the frequency of interaction can be adjusted depending on your
progress and specific needs. Our meetings are meant as a safe space to discuss your ongoing
project and results, refine your use of theories and concepts, and think together about how your
work can contribute to existing research and practice.

Methodologies and expected prerequisites

I do not impose strict methodological prerequisites, and I am open to supervising different
research designs. My main expertise, however, lies in qualitative research, including interviews,
ethnographies, diary studies and case-based approaches. At the same time, I am open to projects
that combine qualitative and quantitative methods, including survey-based studies to explore the
impact of new technologies on teams’ and individuals’ outcomes.
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Project proposals

Title: Generative AI and the future of work

Description: Generative artificial intelligence is transforming how people work and collabo-
rate. While these technologies promise efficiency gains, they may also generate unin-
tended consequences that are not fully understood.

A thesis in this area could explore how implementing generative AI in the workplace
reshapes work practices, roles, and decision-making processes, and how organizations
can adopt it responsibly and sustainably.

Title: Project - Diversity, equity and inclusion in the new world of work

Description: Digitalization holds the potential to support more inclusive and equitable work
environments, for example, by affording greater flexibility and opportunities for partic-
ipation. At the same time, they may also reinforce existing inequalities or create new
forms of exclusion. A project in this area could examine how technologies are used in
practice and how they shape dynamics of inclusion, exclusion and perceptions of fair-
ness. The aim would be to generate insights into how organizations can leverage new
technology while safeguarding equity, inclusivity and accessibility in the workplace and
beyond.

Title: Managing ongoing sociotechnical change

Description: In contemporary organizations, change is no longer episodic but an ongoing con-
dition. Sociotechnical transformations continuously reshape structures, processes and
practices, raising important questions about how stability can be achieved amid constant
change.

A thesis on this topic could explore how organizations and managers navigate this ten-
sion between stability and change, focusing on how sociotechnical transformations are
managed, sustained and stabilized over time, and how actors make sense of and respond
to them.

Title: Time pressure and leadership in digital work

Description: Digital technologies and new ways of working are intensifying the pace of or-
ganizational life. Managers often find themselves under increasing time pressure, with
limited space for reflection and leadership development.

Projects in this area could investigate how technological developments reshape temporal
perceptions and structures within organizations and how these changes affect leadership
practices. It may explore how managers prioritize, cope with fragmentation and make
time for leadership in increasingly demanding environments.
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Anneke Claypool
Anneke Claypool’s DTU Orbit Profile

Research interests

My main research focus is health policy modeling and healthcare operations. In health policy
modeling, I use simulation models of disease for insights into health policy through projections
of long-term health outcomes and cost-effectiveness analysis. In healthcare operations, by
using health system data, patient flow analysis, and optimization, operations can be improved
through scheduling, supply chain, or operational planning.

Supervision style

Over the course of the project, I will meet with groups every two weeks, with flexibility de-
pending on the needs of the project. During these meetings we can discuss methods, progress,
and roadblocks. I will not review chapters of the thesis before submission or debug code, but
am always happy to discuss preliminary findings and next steps.

Methodologies

Infectious disease population cohort models, microsimulation, Markov models, cost-
effectiveness analysis, healthcare operations management, decision analysis
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Project proposals

Title: Modeling Disease and Cost-Effectiveness Analysis

Description: During the course of the project, students will create a population-wide model of
disease, using optimization to calibrate the model to real-world data. Students will con-
duct a literature review of disease characteristics and effectiveness of interventions (in
diagnostics, prevention, or treatment) to incorporate into the model. When the model is
calibrated, students will use it to conduct a cost-effectiveness analysis, comparing com-
binations of interventions to reduce disease burden.

Students will need prior experience in coding.

Title: Healthcare Operations Management

Description: Students will collaborate with healthcare providers and use hospital data to in-
form capacity planning in a hospital setting to improve operations. Examples could in-
clude optimization of procedure scheduling to reduce patient wait times and analyzing
patient flow through a hospital to identify bottlenecks.

Students will need prior experience in coding.
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Allan Larsen
Allan Larsen’s DTU ORBIT Profile

Research interests

My research falls within applying operations research methodologies such as mathematical
programming (meta)-heuristics, and simulation modelling to solve and analyse complex
planning problems within supply chain management, logistics and healthcare operations man-
agement. Specific research interests: Freight transport and logistics, urban freight transport,
and operations within healthcare.

Most of my thesis projects are carried out in collaboration with a company and usually take
departure in the student’s connection to potential case companies. However, I strongly recom-
mend reaching out to discuss the potential before deciding the topic of the thesis solely with
the company.

Supervision style

I offer biweekly supervision meetings. Before the thesis project starts, I will host a kick-off
workshop for all students I supervise that semester, offering advice on formalities, structure,
and content of the thesis.

I do not review entire chapters prior to submission, but I am happy to discuss parts of the thesis
during our meetings. If needed and time permits, I can provide additional supervision outside
of our regular meetings. I expect you to work in thesis groups of at least two students.

Methodologies and expected prerequisites

For MSc thesis students, I expect that you have taken multiple courses within O&SCM and/or
operations research. Specifically, I expect that you have taken at least two of the following
courses; 42402 Sustainable Operations and Supply Chain Management, 42417 Simulation
in Operations Management, 42380 Supply Chain Analytics and 42403 Advanced Operations
Management for Production and Service Systems.

For BSc thesis students, I expect that you have taken 42587 Introduction to Operations and
Supply Chain Management (or a similar course) and also have interest (or experience) in pro-
gramming in, e.g. Julia, Python, or similar, enabling you to implement an optimization or a
simulation model.
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Project proposals

Title: Optimisation and/or simulation modelling of regenerative and symbiotic supply chains

Description: Companies are increasingly expected not only to reduce harm but to restore the
supply chain systems they depend on. Regenerative and symbiotic supply chains, where
one actor’s by-products, residual streams, or surplus energy become another’s inputs (as
in the Kalundborg Symbiosis), offer a path forward. They are, however, complex to
design and operate. Optimisation and/or simulation modelling can be used to assess how
such networks respond to changing supply, demand, and resource availability, balancing
economic, climate, and environmental goals.

Network design modelling could used to minimise resource usage and environmental
impacts whereas simulation methodologies such as System Dynamics and Agent-Based
modelling could be used to understand and analyse of the supply chains at a system level.

A thesis within this topic is expected to require modelling and implementation, so fa-
miliarity with tools like AnyLogic, AnyLogistix, and/or programming languages such as
Julia, Python, or Java is essential.

Title: Case-studies in Healthcare Operations Management

Description: Healthcare operations management (HOM) applies operations research and man-
agement science methods to the planning and delivery of healthcare services. Growing
demands from an ageing population, limited staff and bed capacity challenges healthcare
delivery. HOM addresses these challenges using methods such as discrete-event simu-
lation optimisation, and data analytics. Typical applications include capacity planning,
staff rostering, surgery scheduling, and the design of patient pathways.

Theses in this topic are set within one of the hospitals of TUH (Technical University
Hospital of Greater Copenhagen). They address real problems in collaboration with clin-
ical and/or administrative staff. Students can work on a range of topics, often analysing
patient flow through clinical departments, such as emergency departments, outpatient
clinics, operating theatres, or wards.

Projects typically involve data analysis, modelling, and experimenting with alternative
ways of organising resources and processes. Familiarity with simulation tools such as
AnyLogic and/or programming languages such as Python, Julia, or Java is an advantage.
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Title: Analysing and optimising Hospital-at-home systems

Description: Hospital-at-home (H@H) provides hospital-level care, such as treatment, moni-
toring, and follow-up, in the patient’s own home instead of in a hospital ward. H@H can
free up bed capacity, reduce hospital-acquired infections, and improve patient comfort.
However, it creates new planning challenges, including the coordination of staff visits,
travel between patients’ homes, remote monitoring, and the interplay with hospital de-
partments.

Theses in this topic could focus on logistics of staff and materials or alternatively ex-
amine the H@H concept from a systemic perspective (aggregate regional level). Theses
are typically carried out in collaboration within TUH (Technical University Hospital of
Greater Copenhagen).

Projects use simulation and/or optimisation methods, for example patient flow analysis,
capacity planning, staff scheduling, and routing of healthcare personnel. These projects
require modelling and implementation, so familiarity with tools like AnyLogic and/or
programming languages such as Julia, Python, or Java is essential.

Title: Optimisation and/or simulation of self-driving/autonomous vehicle hub

Description: Self-driving vehicles are gaining traction across Europe, with public transport
actors investing heavily in their development and deployment. This is largely driven by
the potential to introduce shared, on-demand transport services, which promise lower
operational costs and more efficient transport systems.

However, scaling these technologies is crucial to realise the benefits of such transport
services. Assessing the required operational impact of a maintenance and preparation hub
for vehicles, is essential to understand the level of investment public transport companies
need to make to build a viable business case for these services.

This project aims to create a simulation model of the operations around a preparation hub
for autonomous vehicles, including maintenance, charging, cleaning, and other prepa-
ration activities across different phases and scaling scenarios. The project is carried
out in collaboration with the Danish operations and implementation partner Holo (see:
https://www.letsholo.com/), and secondarily with their customer Ruter, the public trans-
port authority for the Oslo region.

The project requires experience in modelling and implementation, and therefore famil-
iarity with tools such as AnyLogic, or programming languages like Julia, Python, or Java
is essential. Familiarity with simulation modelling, including validation and verification,
is also required.
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Title: Last-mile in urban freight transport

Description: Urban freight transport is increasingly challenging due to growing cities (higher
demand), citizens’ expectations for short delivery times (higher intensity), and rising
traffic congestion (lower travel speed). The growth of e-commerce has brought more
frequent, smaller shipments to individual households, while many cities are introducing
low-emission zones, access time windows, and vehicle restrictions to reduce noise, pol-
lution, and congestion. The last mile is often the most expensive and least efficient part
of the transport chain, frequently estimated at a large share of total logistics costs. This
makes it a key area for improving both economic performance and environmental impact.

This thesis will focus on last-mile logistics, the final steps in the transport chain to the
destination, such as a city center or suburban mall. It involves modelling, implementing,
and experimenting with vehicle routing problems under city logistics constraints. Ex-
amples include multi-echelon distribution planning, the design of distribution hubs and
satellites, and the use of alternatively-fuelled vehicles such as electric vans and cargo
bikes. Other examples are parcel lockers, crowdshipping, and consolidation centres.

The project requires experience in modelling and implementation, and therefore famil-
iarity with tools such as AnyLogic, or programming languages like Julia, Python, or Java
is essential. Familiarity with simulation modelling, including validation and verification,
is also required.

Title: Identifying vulnerable links in global pharmaceutical supply chains and predicting
medicine shortages (MSc)

Description: Description: Medicine stock-out incidents in Denmark have increased by
200–300% over the last decade, creating growing challenges for patients and the health-
care system. Research suggests that approximately 54% of medicine shortages are
country-specific, while only around 1% occur simultaneously across countries, indicat-
ing that improved logistics and more resilient supply chains may alleviate part of the
problem. This project aims to identify and understand the weakest links in global phar-
maceutical supply chains and investigate which factors can provide early warning of
future medicine shortages. The students will analyse historical shortages together with
relevant supply-chain, regulatory, manufacturing and market information to identify re-
curring vulnerabilities and potential shortage indicators. Depending on the available data
and student interests, the project involves statistical analysis, supply-chain modelling,
simulation and/or optimization, thus requiring experience in modelling and implementa-
tion, and therefore familiarity with tools such as AnyLogic, or programming languages
like Julia, Python, or Java is essential. Familiarity with simulation modelling, including
validation and verification, is also required. The project is carried out in collaboration
with the Danish pharma-tech startup Eir Medicine, which is developing data-driven sup-
ply intelligence to anticipate medicine shortages and identify opportunities for earlier
sourcing within Europe.
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Lara Schilling
Lara Schilling’s Google Scholar Profile

Research interests

My research focuses on sustainable supply chain management, particularly emphasizing the
intersection of digital technologies and their implementation in emerging markets. I examine
how digital transformation can improve supply chain practices, fostering both sustainability and
resilience. To explore these complex dynamics, I employ a mix of qualitative and quantitative
empirical methods, including case studies, ethnography, discourse analysis, and surveys.

Supervision style

I offer supervision meetings every two weeks to discuss your thesis’s structure and content.
While I do not review individual chapters before final submission, I am happy to provide guid-
ance during our meetings as needed. This process serves as a standard framework, but my
mentoring style is flexible so that we can tailor the approach to meet the needs of your project
best. I encourage students to work in working groups of at least two members.

Methodologies and expected prerequisites

I recommended to have completed course 42402 Sustainable Operations and Supply Chain
Management.
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Project proposals

Title: Responsibility under sustainability due diligence regulation

Description: In the face of growing social and environmental concerns across global supply
chains, sustainability due diligence regulations are reshaping corporate responsibility.
The aim of this study is to examine how such regulations shape the meaning, allocation,
and enactment of responsibility within multinational corporations and across their supply
chains. Grounded in an organizational perspective on responsibility as interpreted, ne-
gotiated, and distributed among actors, the study examines how European MNCs trans-
late due diligence requirements into practice. Through interviews with MNCs subject
to national and European regulatory frameworks, including the Corporate Sustainability
Due Diligence Directive (CSDDD), the study investigates how responsibility is allocated
across organizational boundaries, how firms navigate tensions between compliance and
broader corporate responsibility, and how regulation reshapes relationships with value-
chain actors.

Title: A critical discourse analysis of circular supply chains

Description: This research project explores the social implications of value retention options
within the circular economy, moving beyond its commonly emphasized environmental
benefits. It examines how value retention practices in the Global South intersect with ini-
tial value creation in the Global North, shedding light on potential inequalities and power
dynamics. Focusing on the textile industry, the study employs a critical discourse analysis
of circular economy narratives to uncover underlying assumptions and socio-economic
consequences. The research involves conducting interviews, collecting secondary data,
and applying qualitative content analysis to assess how these dynamics shape labor con-
ditions, livelihoods, and local economies.
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Martin Utley
Martin Utley’s Orbit profile

Research interests

My main focus is the application of Operations Research and Operations Management to prob-
lems in healthcare. I work with clinicians and managers to help them use the data they have
access to to gain insight to their operations, and to build analytical or simulation models that
can be used to identify potential improvements.

Supervision style

I aim to meet once every two weeks with groups of 2-3 students that are working on a project
together to help make a plan for addressing the problem being worked on, review progress, talk
though any challenges encountered and agree next steps. While I am quite flexible and will
adapt my input to the requirements of students and the project, I do not typically read through
thesis chapters ahead of submission and I do not get involved in debugging code.

Methodologies

Queueing models, process simulation, predictive models, demand, capacity and patient flow.
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Project proposals

Title: Capacity planning for patient pathways

Description: The aim of this project is to build an analytical or simulation model of resource
use along one or several patient pathways. The model will then be used to explore
the consequences of changes over time and/or uncertainty in referral levels and discrete
changes in patient pathways (including the adoption of innovation) on the requirements
for equipment and different groups of clinical and other staff.

Title: Predictive modeling to improve hospital operations

Description: The aim of this project is to build an analytical or simulation model of patient
flow through a multi-step healthcare process that could potentially be improved if one
was able to predict the path taken by individual patients. The model would then be
used to identify the performance of the system under a range of predictive accuracies to
identify how good a predictive model would need to be at predicting the paths taken by
individual patients for its use to be beneficial.
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Jesper Larsen
Jesper Larsen’s DTU ORBIT Profile

Research interests

My main focus is on optimisation and decision support using integer programming as well as
heuristic methods like metaheuristics or matheuristics. I have covered a wealth of application
areas but most of my research is within transportation research.

Supervision style

In general, I aim at a meeting every second week, but along the way we can adapt the set up
to the project. In the beginning my focus is to get you started as fast as possible maybe on
a simpler model than the full problem, and in parallel develop the project plan as a guiding
instrument for the successfull thesis project.

Methodologies

Mathematical modelling (IP, MIP), Heuristics, algorithm design, decision support, industrial
planning.
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Project proposals

Title: Patient Admission Scheduling

Description: Newly admitted patients need a free bed that satisfies both the personal prefer-
ences (single, twin room, or a ward) as well as the medical needs of the patient located in
the department that is specialized in treating the clinical picture. The assignment of pa-
tients to beds is often carried out by a central admission office that individually contacts
every appropriate department a few days before the effective admission of the patient.
This project should devise and implement a solution approach based on mathematical
programming. It is foreseen that the initial parts of the project will consist in developing
mathematical models and the second part of implementing and testing the most promis-
ing model.

Title: Solar Farm Cable Layout Problem

Description: Solar energy is a renewable and sustainable energy, which gets more and more
important in times where humanity aims to reduce the usage of fossil fuels. Photovoltaic
modules are used to convert sun light into electricity. Often this is done in large solar
farms. We model a solar farm as layered graph, where the power generated by the strings
(several connected photovoltaic modules) needs to be conducted through the layers of the
graph. For the connection of two vertices there are different types of cables with different
capacities and costs. The problem is now to find a cable layout with minimal costs, which
does not violate cable or vertex capacities. This project has a focus on developing new
matheuristics or new optimal methods based on alternative decomposition techniques.

Title: Pharmaceutical Manufacturing

Description: The production of a pharmaceutical product can be a complicated process. Typ-
ically, it is synthesized in batches from quantities of raw material in such a way that the
greatest quantity of the final product, having a pre-specified potency, can be manufac-
tured. Complicating issues include the deterioration of the quality of the raw material
over time, target batch sizes for the final product, and mixing restrictions on the input
raw material. The aim is to devise a mathematical programming model, along with a
solution method, to optimize the manufacturing process of a pharmaceutical product.
Typically, the objective of the problem is to maximize the quantity of the final product
produced; however, here consideration will also be given to the sensitivity of the solution
to changes in input parameters. For the solution method, exact and/or heuristic methods
may be developed
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Richard Lusby
Richard Lusby’s DTU ORBIT Profile

Research interests

My research focuses on the design and implementation of effective algorithms for solving large-
scale optimization problems found in practice. Decomposition algorithms are a core theme in
my research, and I have a growing interest in the use of machine learning methods to enhance
conventional Operations Research methods. Application areas include public transportation,
logistics, energy, and manpower planning.

Supervision style

A meeting every second week. However, this can be modified depending on how the project is
progressing.

Methodologies

Mathematical modelling (IP, MIP), Decomposition algorithms, Metaheuristics, Matheuristics
Multi-objective optimization
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Project proposals

Title: Estimating optimal unit commitment values

Description: The unit commitment problem is a crucial optimization problem in the analysis
of energy systems, determining the optimal schedule of the generation units to meet the
demand at a minimal cost. As the energy sector transitions to renewable sources such
as wind and solar, the unit commitment problem becomes increasingly complex due to
the variability and uncertainty of renewable energy. Is it possible to use regression or
(simple?) machine learning for predicting the unit commitment solution value? Inspira-
tion can be taken from https://www.sciencedirect.com/science/article/pii/
S0305054824001862?via%3Dihub

Title: Integrated Locomotive and Maintenance Planning in Rail Freight

Description: Rail freight operators face complex short-term planning problems when assign-
ing locomotives to train services. In this project, you will study how to optimally sched-
ule a fleet of locomotives over a 1–2 week horizon, covering all required trips while
respecting traction needs, deadheading options, and operational costs. The project ex-
tends an existing planning tool by incorporating maintenance requirements and station
capacity and layout constraints, which significantly increase planning complexity. The
project will explore optimization and heuristic methods using e.g., column generation, or
iterative repair approaches, with a focus on balancing solution quality and computational
performance. The work is closely connected to real-world railway operations and offers
opportunities for both methodological research and practical impact.

Title: Liner Shipping Network Design with Electric Container Vessels

Description: There is a growing belief that battery-electric container vessels can become com-
mercially viable in short-sea and feeder shipping as advances in battery technology and
decarbonization policies accelerate the transition toward zero-emission maritime trans-
port. However, electric propulsion introduces range limitations and charging require-
ments that fundamentally affect liner shipping network design. This thesis investigates
large-scale network design with electric feeder vessels by developing heuristic solution
approaches for service design, fleet deployment, and charging infrastructure investment
decisions under battery constraints. The objective is to identify economically and envi-
ronmentally efficient network configurations and provide insights for shipping compa-
nies, ports, and policymakers planning future electric feeder networks.
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Title: Tree Selection and Extraction Trail Planning under Regeneration Uncertainty in Contin-
uous Cover Forestry

Description: Continuous Cover Forestry (CCF) relies on selecting individual trees for harvest
while maintaining long-term forest productivity and ecosystem services. A key chal-
lenge is that future forest regeneration is highly uncertain, making it difficult to assess
the long-term consequences of harvesting decisions. Furthermore, harvesting efficiency
is strongly influenced by the design of extraction trails, creating an important interaction
between tree selection and machine routing. This master’s thesis will investigate the inte-
grated tree selection and extraction trail planning problem under regeneration uncertainty
by developing optimization models and heuristic solution approaches. The objective is to
derive robust harvesting strategies that balance operational efficiency, timber production,
and long-term forest sustainability in CCF-managed forests.

Title: Passenger-Centric Railway Line Planning

Description: This thesis investigates the design of railway line plans that account for the inter-
action between service quality, passenger demand, and operational efficiency. The stu-
dent will develop optimization models for selecting railway lines and service frequencies
while considering how travelers respond to changes in the available network. The project
focuses on methodological model development and computational experiments on dif-
ferent railway networks. Topics may include demand-responsive service design, route
choice modeling, capacity constraints, and sensitivity analysis under varying demand
scenarios. The objective is to identify line plans that balance service attractiveness and
operational costs, providing insights into the design of efficient and passenger-oriented
public transport systems.

Title: Removing redundant columns in column generation

Description: One known downside of using column generation to solve mixed integer pro-
grams is that often (many) columns that are not necessary to define any integer solution
are generated. Detecting such redundant columns and preventing their generation can
have a positive impact on the convergence of column generation, particularly for time
dependent decompositions. Known approaches add classical Benders cuts in the sub-
problems to ensure that redundant columns are not generated. The focus of this thesis is
on implementing, and investigating the performance of, such an approach on the capaci-
tated lot-sizing problem with setup times and the temporal knapsack problem.
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Fabricio Oliveira
Fabricio Oliveira’s DTU ORBIT Profile

Research interests

My research interests are related to developing models and methods that account for uncer-
tainty in the data when mathematical optimisation is used as an analytical tool for decision sup-
port. Topics include stochastic and robust optimisation modelling and decomposition methods.
More recently, my research has focused on integrating statistical machine learning methods into
decision-support solutions that have optimisation at their core.
Most of my research is related to the design and planning of production and distribution sys-
tems, most predominantly energy, healthcare and humanitarian relief systems.

Supervision style

I expect to have meetings every other week to discuss the project progress and the tasks for the
upcoming weeks. In these, we will discuss topics such as thesis structure and content, technical
writing, models, code, and experimental results. Although I do not revise individual chapters
before submission or debug your code, I am happy to provide guidance and support on these
matters during our meetings, as well as adjust the meeting frequency and duration as needed.

Methodologies and expected prerequisites

You should expect to work with a combination of the following topics: mathematical program-
ming modelling; stochastic and robust optimisation; statistical machine learning (clustering,
decision trees, SVMs, and neural networks); forecasting methods (time series); and decompo-
sition methods.

I expect MSc students to have taken multiple courses within Operational Research (e.g., 42114
Integer Programming, 42112 Mathematical Programming Modelling, 42136 Large-Scale Op-
timization using Decomposition). Moreover, I expect you to understand the basics of machine
learning (data preparation, model training, and evaluation). Being comfortable with coding is a
necessary condition. I prefer that students work with Julia.
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Project proposals

Title: Neural-network surrogates in optimisation

Description: Many optimisation models include functions that are hard to handle directly:
nonconvex physical relations, outputs of expensive simulations, or relationships known
only through data. A neural network trained to approximate such a function can be em-
bedded in the optimisation model as a surrogate. For example, a network with ReLU
activations can be written exactly as a set of mixed-integer linear constraints.

Theses in this topic will investigate how to design, train, and embed neural-network
surrogates so that the resulting optimisation models remain both accurate and computa-
tionally tractable. Questions include how network architecture and size affect solution
times, how to tighten the formulations, and how approximation errors affect decision
quality. Applications can be in any setting with complex nonlinear relations, such as
energy systems, process engineering, or healthcare.

Title: Machine-learning-based robust optimisation

Description: A central notion in robust optimisation is that of an uncertainty set: the set that
encompasses all possible realisations of the uncertainty for which a solution is guaranteed
to remain feasible once the uncertainty resolves.

Theses in this topic will investigate how loss values and other fitness metrics can be used
to immunise optimisation models that rely on machine-learning models for receiving
data (for example, in the form of predictions) from errors and prediction uncertainty. The
applications can be in any setting where prices and/or demands are forecasted using ML
models.

Title: Application-driven learning for sequential decision-making under uncertainty

Description: A classical approach to decision-making under uncertainty separates prediction
from optimisation: a machine learning model forecasts the uncertain parameters, and an
optimisation model uses those forecasts to make decisions. This separation is convenient
but misaligned, for a predictor that is accurate in a statistical sense need not produce deci-
sions that are good in a cost sense. Application-driven learning (ADL) addresses this by
closing the loop: instead of training the predictor to minimise forecast error, it is trained
to minimise the actual cost incurred when its predictions drive decisions.

Theses in this topic will investigate how ADL can be applied to recurring decision prob-
lems in which a predict-plan-execute cycle repeats over time—for example, inventory
replenishment under uncertain demand or energy scheduling under uncertain prices. Ap-
plications are open, but ongoing projects focus on blood inventory management and hy-
drogen electrolyser scheduling.
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Dario Pacino
Dario Pacino’s DTU ORBIT Profile

Research interests

My main reserach focus is on the developement of mathematical models and heuristic algo-
rithms for large scale optimization problems. I am also interested in how AI methods such as
Reinforcement Learning can be applied to optimization problems. My main application area is
maritime optimization, but I have worked also in health-care and generally on transport appli-
cations.

Supervision style

With me as supervisor, you can expect to have supervision meetings every second week. I am
happy to discuss the thesis, its stucture and content, but I do not read chapters before the thesis
is handed-in. I am happy to help you with your code during the meeting hour, but I do not
debug or revise code outside of the meetings. Though we will meet every two weeks, I am
flexible and can give you extra supervision when (and if) needed.

methodogies and expected prerequisites

Mathematical modelling (IP, MIP), Metaheuristics, Matheuristics, Reinforcement learning, and
generally programming experience.
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Project proposals

Title: Optimization stowage planning

Description: When a vessel arrives a port, cargo needs to be loaded. This loading process is
called stowage planning. A stowage plan describes the precise position that each piece
of cargo should have on the vessel. Stowage plans need to follow a strict set of rules to
ensure the vessel is stable, and their position on the vessel has a large impact on the time
the vessel stays at port and the emission it will generate.

Several different thesis projects can be derived from this topics, which will depend on the
vessel type (RORO or container), on the level of details to include, and on the method-
ology to use (Metaheuristics, Branch & Price, Mathematical modelling, Reinforce-
ment Learning, etc.)

Title: Maritime terminal optimization

Description: Terminals are the service provides for cargo handling in ports. A terminal is a
candy store of optimization problems, that can fit any methodological interests that you
might have. A thesis within this topic can focus on operational problems such as plan-
ning the cargo loading operations, or on tactical problems such as planning the berthing
schedule of a number of collaborating terminals.

In particular I find very interesting the use of metaheuristics or reinfocement learning
for the planning or cargo loads where arrival times are uncertain.

Title: Generic heuristic solve for binary models

Description: Heuristics and metaheuristics are notoriously hard to implement and maintain,
and as a consequence most optimization experts revert to mathematical programming.
Unfortunately, mathematical programming is not able to solve all problems. Research on
metaheuristics is often limited to either specific application areas or classical problems,
and little knowledge is available on model-based approaches.

In this project we aim at taking the first steps into the implementation of a general pur-
pose heuristic solver for 0/1 Integer Programming (IP) models. Your task will be to
implement and test one or more heuristic procedures for the general class of binary 0/1
integer programs.

76



David Pisinger
David Pisinger’s DTU ORBIT Profile

Research interests

My reserach is focused on designing applicable solution methods for large scale optimization
problems. The problems can be based on real-life applications, or simple problems that make
it possible to develop new theory and solution methods. I work on problems in transportation
problems, maritime optimization, decision making under uncertainty, energy systems, wind
farm design, and knapsack problems

Supervision style

You can expect to have supervision meetings every second week. Before the meeting send me
3-5 pages you have written on your thesis since last meeting, and/or a list of questions. During
the meeting we discuss the project, and make a plan for the coming two weeks. I love to discuss
algorithms, but I assume that you can do the coding yourself.

methodogies and expected prerequisites

Algorithms, Graphs/Networks, Metaheuristics, MIP-models, Good programming skills.
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Project proposals

Title: Energy production planning

Description: The Unit Commitment problem (UC) is to select which units to produce energy
over the coming time horizon in order to minimize operational costs. The problem is
important both on a daily scheduling basis, but also when planning future investments
in new power plants, wind farms, or solar plants. In Denmark, Energinet is the main
infrastructure owner, responsible for ensuring that sufficient energy is available for the
industry and households. To improve efficiency, and hence meet our targets for more
sustainable energy, the energy systems are becoming more coupled. This means for
instance, that electricity can be used in the direct form, or transformed to heat through
heat pumps. Furthermore, we may have heat storage, that save energy to future time
slots. The Unit Commitment problem is difficult to solve (it is an NP-hard problem) and
in order to support strategic decisions we often need to solve the problem for 10-20 years
on an hourly basis. Therefore, it would be very interesting to implement fast heuristics
that provide near-optimal solutions in very short time.

Title: Optimizing baggage handling

Description: Copenhagen airport is one of the largest airports in Scandinavia, handling more
than 20 millions of passengers per year. An important part of the airport operation is to
handle checked-in baggage, such that it effortlessly (for the passenger) arrives at the end
destination. The baggage handling consists of several phases: Baggage drop-off, security
scanning, early baggage storage, sorting, loading, unloading, baggage reclaim. Each of
the phases demand some resources that can be optimized. The goal of the project is to use
the existing resources in the best possible way such that more passengers can be handled
without investment in new infrastructure.

Past projects have included: Check-in counter assignment, algorithms for early baggage
storage, assignment of boxes in the sorting facility, optimization of belts in baggage re-
claim area. The concrete project will be discussed and scoped with Copenhagen Airport.

Title: Offshore wind farm layout

Description: Wind farms provide renewable energy at low marginal cost, complementing and
supplementing other renewable energy sources like solar energy and biogas. The offshore
wind farm design problem consists of several sub-tasks: Selecting the correct wind tur-
bine, locating turbines and sub- station(s) within the available area to maximize energy
production, cable selection, and finally cable routing. Heuristics and/or mathematical
models can significantly reduce the cost of energy, making the green transition easier.
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Stefan Røpke
Stefan Røpke’s DTU ORBIT Profile

Research interests

Core: Vehicle routing, integer programming, decomposition methods, meta-heuristics, trans-
port. Other: Collaborative game theory, stochastic programming, AI/machine learning, finan-
cial optimization, sustainability, public transport.

Supervision style

In general, I aim to meet every second week, but along the way, we can adapt the setup to the
project.

Methodologies

Mathematical modelling (IP, MIP), Metaheuristics, Matheuristics, AI/Machine learning,
Branch and Price, Forecasting

Project proposals

Title: Solving real life vehicle routing problems

Description: Real-life vehicle routing problems typically contain more complicated con-
straints or objective functions compared to the standard problems studied in the literature.
In this project, we will work with a company that specializes in vehicle routing software,
and the exact project topic will depend on what the company is currently working on and
the student group’s interests.
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Title: Portfolio optimization

Description: Portfolio optimization is a quantitative investment strategy that aims to construct
an investment portfolio with the highest possible expected return for a given level of risk
or the lowest possible risk for a given level of expected return. It’s a crucial concept
in finance and asset management, helping investors make informed decisions about how
to allocate their assets to achieve their financial goals. Two books about the subject
are https://link.springer.com/content/pdf/10.1007/978-3-319-18482-1.
pdf and https://link.springer.com/book/10.1007/978-3-031-84304-4 (you
can download them for free when at DTU or when using DTU’s VPN connection).

The project should be based on an Operations Research model, but it may include ele-
ments from finance, forecasting, or machine learning as desired.

Title: MSc Project - Automatic Dantzig-Wolfe decomposition

Description: At DTU we have done research on how to automate Dantzig-Wolfe decomposi-
tion. A goal of the research has been to develop methods for solving mixed-integer pro-
gramming problems using Dantzig-Wolfe decomposition and column generation without
user involvement. In the long run, such methods could be embedded into solvers such
as CPLEX or Gurobi, thereby improving their performance on certain problem classes.
The master’s thesis can look into a specific question related to automatic Dantzig-Wolfe
decomposition, such as:

• Detect a structure that allows us to split the mathematical model into master and
sub-problems.

• Devise heuristics to solve subproblems to speed up the algorithm’s convergence.

• Binary decision diagrams (see https://www.andrew.cmu.edu/user/
vanhoeve/papers/DD_TutORial.pdf) have shown promise for solving
certain pricing problems. A master’s thesis could look into whether it is possible
to detect such sub-problems automatically and solve them using binary decision
diagrams.

Title: Operations research, renewable energy sources, power-to-X, hybrid power plants, alter-
native fuels

Description: With this project, we invite students to propose their own thesis topic within
operations research, focusing on areas such as renewable energy sources, power-to-X,
hybrid power plants, and alternative fuels. Your research could contribute to planning
solar farm design, usage of renewable fuels in transport, scheduling fuel production, or
something completely different. MSc projects could involve collaboration with Total
Energies, Blue Power Partners, or a company the student is in touch with.
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Title: MSc Project - Navi Merchants

Description: Navi Merchants specializes in dry bulk freight, with a primary focus on bulk
agricultural products and biomass trades across the Baltic, Continent, Mediterranean,
USA, and Southeast Asia. The company is interested in using optimization and data
science to make better decisions, especially in relation to trading. Examples of poten-
tial projects can be found here: https://copmer.com/career/for-students/, and
specific projects can be discussed with the company.

Title: MSc Project - ALNS for Departure Allocation with Machine Learning Extensions

Description: In a baggage hall, departing flights must be assigned to baggage boxes over time.
Each departure has requirements such as handler, load type, number of boxes, and time
windows. The problem includes constraints on compatibility, timing, buffer times, and
adjacency of assigned boxes. The main task is exploring how Adaptive Large Neigbour-
hood Search (ALNS) can be extended using machine learning. The goal is to investigate
whether machine learning can improve the performance of the heuristic. Possible direc-
tions could be

• Using machine learning for operator / neighbourhood selection

• Using machine learning for acceptance decisions in ALNS

• Using machine learning as a destroy or repair operator

The project will be in collaboration with the company Qampo. Depending on the focus
of the project the student can develop their own design of ALNS or Qampo can pro-
vide pseudo-code for the existing ALNS algorithm. Qampo will provide real-life data
and solutions from the existing ALNS algorithm, which can be used to benchmark the
developed algorithm.

Title: Using LLMs to evolve and discover algorithms

Description: Recently, there has been growing interest in using LLMs to discover or
evolve algorithms or parts of algorithms. Examples are evolving LLM models
themselves: https://github.com/karpathy/autoresearch, discovery of compo-
nents of a vehicle routing heuristic https://arxiv.org/pdf/2510.07073 or dis-
covery of diversification-intensification mechanisms https://galgos.inf.puc-rio.
br/cvrplib/uploads/teams/OptVerse-CityU-20260109-203156.pdf in heuris-
tics. In this project, you will test the idea of evolving algorithms using LLMs on a case
that you decide (we can discuss potential cases).
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Thomas Stidsen
Thomas Stidsen’s DTU ORBIT Profile

Research interests

Research in optimization approaches, both mathematical model formulation and specialized
optimization algorithms for the models. Primary application areas are: Educational timetabling,
man-power planning, maintenance planning and multi-objective optimization.

Supervision style

With me as supervisor, you can expect to have supervision meetings every second week. I am
happy to discuss the thesis, its structure and content, but I do not read chapters before the thesis
is handed-in. I am happy to help you with your code during the meeting hour, but I do not
debug or revise code outside of the meetings. Though we will meet every two weeks, I am
flexible and can give you extra supervision when (and if) needed.

Methodologies

Mathematical modelling (LP, IP, MIP), Metaheuristics, Matheuristics, Multi-Objective meth-
ods, Benders Decomposition, Column Generation/Branch & Price

Project proposals
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Title: Rail Electricity Maintenance Planning

Description: In Denmark the railway infrastructure is maintained by Banedanmark (a state
company). Banedanmark makes detalied maintenance plans for all of its infrastructure:
Rail, Bridges and the electrification. Today, there are no planning tools for planning
the electrification maintenance. This project is about creating mathematical models and
solving these, to help the maintenance planners. This project will be done in close col-
laboration with Banedanmark and two current PhD students
Expected methods applied in the thesis work are: Mathematical modelling, Math-
heuristics and metaheuristics.

Title: AI for educational timetabling

Description: Today almost all Danish high schools use timetabling tools to create their
timetable, using the methods implemented in Lectio. This project is about how to utilize
AI to enable the individual timetabler to extend the models with more specific require-
ments, using AI.
Expected methods applied in the thesis work are: Mathematical modelling and AI.

Title: Multistage Inventory Replenishment at ECCO

Description: The Multistage Inventory Replenishment (MIR) problem is a core optimization
challenge within ECCO’s supply chain and serves as the foundation for several Advanced
Analytics & AI products. The overall goal of all ECCO products is to ensure the right
products are available at the right locations at the right time. MIR assists with this goal,
as it’s the main actor responsible for replenishing ECCO’s warehouses and stores. The
objective is to determine how much inventory should be replenished between connected
nodes in a directed bipartite network, such as production warehouses to regional ware-
houses or regional warehouses to stores. The solution combines advanced demand fore-
casting, lead times, inventory positions and more to balance the cost of excess stock
against the risk of stockouts (lost sales according to demand).
This problem is generalizable to any company managing inventory at scale and address-
ing problems like this successfully can lead to saving millions of euros in costs and
avoided lost sales.
For now, MIR is formulated as an AI-driven optimization problem using a Mixed Inte-
ger Programming (MIP) model. At a scale of ECCO, the model can struggle to solve
to optimality within a reasonable timeframe using open-source solvers (such as HIGHS
and SCIP). The goal of the master thesis is to explore other ways of creating solutions to
the MIR problem (such as exact methods using e.g. advanced decomposition methods or
alternative MIP formulations, or heuristic methods using e.g. meta heuristics), to assist
the Advanced Analytics & AI team in ECCO with a stable production environment.
Expected methods applied in the thesis work are: Mathematical modelling, Math-
heuristics, metaheuristics and Column Generation/Branch & Price
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