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Summary: sustainable development strategy at a glance

Our mission: shaping a sustainable and liveable future

Technical University of Darmstadt contributes to a society in which people’s essential needs and the
diversity and value of nature are respected. To this end, we follow the 17 social, environmental and
economic development goals for a sustainable and liveable future (sustainable development goals,
SDGs), which were defined by the United Nations in the 2030 Agenda global future agreement. Along
the way, we work together to find efficient solutions within the design space. What is more, our inno-
vations expand the design space available for shaping a sustainable and liveable future. To ensure that
our decisions are well-founded and transparent, we always make our priorities clear in terms of needs,
resource allocation, and conflicting goals. We need this transparency for discourse in which we resolve
conflicts through cooperation and compromise. To this end, we foster creativity, innovation, participa-
tion and self-efficacy for a sustainable and liveable future.

Our vision: think ahead, connect, be a role model

As a university of technology (TU) and a member of the Rhine-Main University (RMU) Alliance, we are
uniquely positioned to contribute to the evolution of society. In addition to the pursuit of knowledge,
we are also committed to anticipating and helping to shape a sustainable and liveable future. We bring
together science, society and industry to jointly develop methods, strategies, materials and technologies
for ourselves and the natural world. We are setting an example by contributing to the United Nations’
sustainable development goals and showcasing proven solutions in our living labs and learning labs.
With our solutions for a sustainable and liveable future, we leave a positive handprint on society. At the
same time, we are making our negative footprint visible.

Our guiding principle: Doing what matters — better, innovatively, transparently, collaboratively

In the four areas of activity — research, teaching, xchange and campus — we base our actions on the
elements of our guiding principle: We limit ourselves to doing what matters by focusing and prioritis-
ing. For better results, we act in a way that minimises costs for people and nature (minimal use of
resources, minimal emissions, reuse). We create an environment in which we can be creative and inno-
vative. We make demands, allocations, functions and costs for people and nature transparent. We use
transparency to ensure traceability and justify decisions such as prioritising demands, allocating re-
sources and selecting solutions. The TU Darmstadt’s unique mix of expertise in engineering, natural
sciences, humanities and social sciences enables it to design socio-technical systems with a focus on the
interaction between people, nature and technology: Only in collaboration can we shape a sustainable
and liveable future.

Through our actions, we contribute to the sustainable development goals and our specific goals:

1. We are fostering the competencies of all members of TU Darmstadt with regard to sustainability.

2. We are strengthening sustainable research practices as well as research and innovation for a sus-
tainable and liveable future.

3. We are developing joint formats for a sustainable and liveable future, based on feedback, trans-
parency and self-efficacy.

4. We are disclosing our positive and negative sustainability impacts in all areas of activity in the
long term.

5. We are reducing our consumption of limited resources.

6. We are making our campus climate-resilient, fostering biodiversity and improving the quality of
life on campus.

7. While we keep in mind the members of TU Darmstadt, we are continuously improving our culture
of cooperation.

8. We will achieve carbon neutrality by 2030.

To achieve our goals, we are creating governance structures and instruments that enable discourse,
participation, cooperation, feedback, innovation and self-efficacy at TU Darmstadt, RMU, in industry
and in society for a sustainable and liveable future.
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1. Our approach to shaping a sustainable and liveable future

We prioritise our essential human needs and focus on the diversity and value of nature.
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Figure 1: We contribute to the seventeen ( partially conflicting) goals for a sustainable and liveable future set by the United
Nations (https://sdgs.un.org/goals) in our areas of activity: research, teaching, xchange and campus.

The essential needs were formulated by the United Nations in the 2030 Agenda for Sustainable Devel-
opment with its 17 social, environmental and economic development goals (SDGs), taking into account
the intrinsic value and preservation of nature, fairness and the well-being of all.

Given our social mandate to conduct research, provide education and facilitate exchange in engineering,
the natural sciences, the humanities and the social sciences, we have a unique ability and responsibility
to shape the future. We are aware of the ambivalence of scientific and technological progress. One ex-
ample is the increasing amount of energy used by our computers and storage systems at certain times of
the day.
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Figure 2: We understand, evaluate and holistically shape the interplay between people, nature and technology for a sustainable
and liveable future. To solve this wicked problem, we foster and utilise the principles of feedback, transparency and self-efficacy.

Our aspiration and mission is: We facilitate the understanding, evaluation and design of socio-technical
systems for a sustainable and liveable future, through the interaction between people, nature and tech-
nology. This requires broad system boundaries that encompass a large number of elements. The elements
are not connected in a linear fashion, meaning that they unfold in a complex or even chaotic manner.
Uncertain data, models and structures, volatile and uncertain demands, and conflicting goals make it
difficult to plan the individual phases and the entire life cycle of socio-technical systems. Therefore, our
responsibility for shaping the future is a complex challenge, known as a wicked problem.>

To master this task, we believe that a sustainable and liveable future can be achieved through continuous
cycles of improvement, either evolutionary or disruptive, with constant feedback. This dynamic model,
which links processes via information in a circular fashion, demands and fosters sustainability through
transparency and playful self-efficacy (autonomy).

Our approach is a counterpoint to a concept of sustainability that ignores complexity, uncertainty, or
even ignorance on the path to a better future. In our model, the cycles are driven by our own goals and
the essential needs of people and nature (sustainable development goals). It is a model?® of socio-tech-
nical evolution in the context of resource scarcity that allows for market principles.*

! Based on Figure 1.1 in Dasgupta, P. “The Economics of Biodiversity: The Dasgupta Review”, London HM Treasury (2021).

2 The term ‘wicked problem’ was coined by design theorist Horst Rittel (1930-1990) together with his colleague Webber; see Rittel, HW.J. &
Webber M.M. ‘Dilemmas in a General Theory of Planning’, Policy Sciences, Springer (1973) https://doi.org/10.1007/BF01405730.

3 This describes a design theory — namely, a cybernetic model of sustainability in conditions of resource scarcity — that closes information
flows through feedback, see Figure 5.3 in https://doi.org/10.1007/978-3-030-78354-9. Figure 2 in
https://doi.org/10.1101/2025.04.08.64778 shows ‘the cybernetics of evolution with scarcity’. The University of Bremen’s application for an

Excellence Cluster, the funding of which was announced on 22 May 2025, pursues the same sustainability paradigm: ‘The Mars Perspective:
Resource Scarcity as the Basis for a Paradigm of Sustainability’.

4 TU Darmstadt’s sustainability strategy is a concrete expression of ecological liberalism, incorporating the specific principles of feedback,
transparency, and self-efficacy.
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Figure 3: We make the positive sustainability impact we achieve through research and teaching visible to society. At the same
time, we make our negative impact transparent through life cycle analyses and data management and are working hard to
minimise it.

On the one hand, our mission for research, teaching and xchange is defining our sustainability strategy.
On the other hand, the strategy is promoting research and teaching for a sustainable and liveable future.
In the first case, we reduce our ecological footprint. In the second case, we strengthen our positive
handprint on society.

The feedback loop between the three spaces envisaged in this sustainability strategy runs from the dis-
course space (deliberation) to the design space (solution) and, via the life cycle of implemented solu-
tions, to the evaluation space (assessment). The identified evaluation dimensions — effort measured in
terms of resource consumption and ecological footprint, availability of solutions, and acceptance — are
fed back into the discourse space. Only the metrics negotiated in the discourse space are fed to the
evaluation space in advance.
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Figure 4: Our conceptual model for sustainable transformation is that of evolution under resources scarcity with feedback loops of
information flows.> Our evolution is driven and also limited by the essential demands of society (sustainable development goals)
and our mission in research, teaching and xchange. In order to secure a sustainable and liveable future, we must utilise the
pressure for sufficiency, efficiency and innovation through feedback, transparency and self-efficacy, without restricting our
research and educational mandate.

In the discourse space, demands are prioritised and limited resources such as materials, energy, space,
labour and computing power are allocated. Solutions are selected and lessons are learned from experi-
ence. Rules, limits and metrics are also defined. In the design space, efficient solutions are sought, and
restrictions are overcome through innovation. The effects of our solutions are measured and evaluated
in the evaluation space. In sessions focused on sharing our experiences, also referred to as lessons-
learned sessions, we gain knowledge from both the beneficial and unfavourable consequences of our
actions. We will therefore assess the environmental and social costs of our infrastructure, including
buildings, equipment and computers, across all phases of the life cycle, from manufacture and operation
to reuse. In doing so, we are comparing competing solutions—existing or new ones, as well as their
benefits and costs for us, for society and for nature.

Hand in hand with students, lecturers, researchers and staff, we are fostering an environment of inno-
vation, counteracting the limitations of resources with an abundance of ideas. As a university of tech-
nology, we are developing methods, strategies, materials and technologies (solutions) to help to priori-
tise and allocate resources in the social sphere. We are also exploring the potential for socio-technical
design while looking for ways to expand its scope through innovation. We make conflicting goals

° In the cybernetic model of thinking, the discourse space and the design space act together as a cascaded controller, determining the function
and quality of the controlled system. The controlled system is the life cycle of a solution with four phases: (i) procurement, (ii) manufacturing,
(iii) use, and (iv) reuse. Life cycle analysis maps design and operating variables, as defined within the design space, to a point within the
evaluation space. This is the measuring element of the control loop that measures the qualities of effort, availability and acceptance. The
cybernetic model complements various design theories: (i) Design thinking combines the two discourse and design spaces by integrating
stakeholders into the design process. (ii) Robust design optimises the design space, the life cycle and the evaluation space holistically to ensure
acceptable functionality and quality, even when resources and demands are uncertain. (iii) During the acceptance evaluation, the evaluation
and discourse spaces are considered together. (iv) Lastly, in life cycle analysis, the controlled system and the evaluation space are intercon-
nected. The principles of feedback and transparency are inherent in the cybernetic model of thinking from the outset.
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transparent by taking a comprehensive view of the essential needs of people and nature, i.e. all sustain-
able development goals and their interactions.

As an autonomous university (with institutional self-efficacy), we have a distinct responsibility for shap-
ing of better future. To this end, we are promoting the individual autonomy of all members and units of
the university. As an institution, we are defining goals and creating opportunities for individuals to help
us achieve our shared goals. As a member of the Rhine-Main Universities, we are working in cooperation
with our partner universities.

2. Our vision: think ahead, connect, be a role model

RESSOURCES are
LIMITED,

Figure 5: Humanity and nature can bear the costs incurred by the consumption of limited resources and the emission of exhaust
gases, but only up to a certain point. As a university of technology, we specialise in turning ideas into innovations that have a
positive impact on society.

As one of the strongest research-oriented universities of technology in Germany and the strongest re-
search-oriented® university in Hessen, we have the unique ability and distinct responsibility to think
ahead and help to shape the future. Our research into knowledge itself provides the intellectual foun-
dation for this by ensuring the validity and ethical scope of the knowledge produced. This analytical
activity leads to a design task: exploring new methods, strategies, materials and technologies. What
ideas do we have and what conditions must be met to ensure that no one is left behind and acceptance
is achieved? So, not only are we clarifying what a sustainable and liveable future might look like, TU
Darmstadt is also shaping a social, economic and ecological future.

To achieve this, the cooperation of all TU Darmstadt members is required, as well as joint efforts with
industry and society. We believe that connecting science, society and industry across disciplinary, social
and political boundaries is vital to shaping this future. To this end, we establish and reinforce networks
within and outside TU Darmstadt as well as the necessary instruments for participation. Through

6 This applies to research funding obtained through competitive processes, in relation to the number of employees.
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participation and discourse, we create community and strengthen our shared identity. We collaborate
with the Rhine-Main Universities and the TU9 universities, as well as the Europe-wide Unite! network.
By taking this action, we aim to establish connections with institutions of higher education in Europe
and the Global South concerning sustainability. Particularly as the preservation of biodiversity and re-
source cycles must be considered on a global scale if we are to succeed in this endeavour.

On our journey towards a sustainable and liveable future, we are leading by example, contributing to
the United Nations’ sustainable development goals (SDGs) and demonstrating effective solutions in our
living labs and learning labs. We communicate this positive impact through our so-called handprint.
This is noticeable both within our organisation as well as in industry and society. See TU Darmstadt’s
xchange strategy for more information. We make our negative sustainability impact visible through what
is known as our footprint. By doing this, we can help ensure that innovation and research enable society
to meet its essential needs without exceeding the planet’s resource limits.

The key to sustainability is clarity in the purpose and standard of solutions that satisfy the basic demands
of people and the environment. Data management is therefore of particular importance, such as for the
simultaneous and integrated implementation of digitalisation and sustainability within companies and
societies, also known as the twin transformation of digitalisation and sustainability. On the one hand,
we are making the ecological footprint of digital technology and our campus in general visible. While,
on the other hand, we are using digital technology to measure function and quality (effort, availability,
acceptance’) and to make them transparent. Transparency requires the recording of data about our
activities and its sustainable long-term availability. To this end, we make sure that our data can be found
and is accessible, interoperable and reusable (FAIR®). We are improving the quality of our data in all
areas of activity and making our data resources useful for many purposes. To create the conditions for a
fair data economy, we show how our data is processed and used, and what it costs us and which bene-
fits/savings we can reap from this data. We therefore respect both the FAIR and the CARE® principles in
our pursuit of self-determined, transparent digitalisation.

Our vision has enabled us to create a model for dynamic development and impact in the four areas of
activity at TU Darmstadt: research, teaching, xchange and campus (see chapter 4). This model is based
on the guidelines presented in the next chapter, which focus on innovation, transparency and collabo-
ration.

7 See Figure 1.9 in Pelz P. et al., (Ed.) ‘Mastering Uncertainty in Mechanical Engineering’ Springer (2021)
https://doi.org/10.1007/978-3-030-78354-9
8 FAIR stands for ‘findable, accessible, interoperable, reusable’. This means that data should be easy to find and easy to access, making it seamlessly

exchangeable so it can be reused effectively.

 CARE stands for ‘collective benefit, authority to control, responsible, ethics’. This means that data governance must ensure that data use maxim-
izes Collective Benefit, respects the community’s Authority to Control access, holds users to Responsibility standards, and upholds overall
Ethics in research relationships.
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3. Our guiding principle: ‘Doing what matters - better, innovatively, transparently, collaboratively’
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Figure 6: Guiding principle of the Sustainability Strategy of TU Darmstadt

We base our actions on our guiding principle ‘'° Doing what matters — better, innovatively, transparently
and collaboratively.” This is a one-sentence summary of our strategy and approach®'. The five elements
of the sustainability guideline are assigned to the three discourse, design and evaluation spaces, which
are interconnected through feedback loops. Our strong commitment to feedback underscores our nature
as a learning organisation, facilitating transparency, innovation, and autonomy (self-efficacy).

What matters most: Resources such as materials, energy, space, money and labour are limited, as are
the acceptable costs to humans and nature in terms of emissions and landfill. This also applies to our
university: Our laboratory and office spaces are limited. So are our computing and storage resources.
The same goes for our financial resources, human resources and permitted emissions.

This is why it is necessary to discuss and decide on the most important
needs in the discourse space when resources are limited. In the discourse
space, we prioritise demands and allocate the necessary resources. We
discuss and define the rules that govern our interactions, as well as the
metrics by which we measure the quality of our solutions in terms of ef-
fort, availability and acceptance. The term essential focuses our attention
on our four areas of activity — research, teaching, xchange and campus. It
also highlights the fundamental needs of TU Darmstadt members in par-
ticular and of people and nature in general (sustainable development
goals). Sufficiency pressure necessitates a reassessment of demand pri-
orities and a change in resource allocation. It is the cause, the others are
the consequences.

Figure 7: Prioritising and allo-
cating in the discourse space
(sufficiency)

10 This is our refinement of the maxim ‘less, but better’ [Dieter Rams, ‘Less but better — Weniger, aber besser,” Berlin (1995) ISBN 10: 3899555252],
with a focus on what matters most. Louis Sullivan’s maxim ‘form follows function’ (1896) places function or functional quality first. Pressure
to optimise, innovate, achieve sufficiency, transparency and inclusion only arises when resources become scarce. At this point, quality becomes
the top priority, while function becomes a secondary consideration.

11 The omitted verb is understood from the context: ‘We are shaping a sustainable future by improving what matters most in an innovative,
transparent and collaborative manner.’
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More precisely: By ‘efficiency’, we mean the systematic minimisation of costs for
people, nature and organisations in relation to the demands prioritised in the
discourse space and the associated function. We achieve this through the system-
atic exploration of design possibilities and the processing and reuse of materials
(circularity). The design space, in which the above-mentioned exploration takes
place, is framed by four walls. They are determined by (1) the allocated and thus
available resources, (2) social expectations, internal rules and physical laws, (3)
the expected functions, and (4) the available technologies. Like sufficiency pres-
sure, we see efficiency pressure as a necessary driver for an environmentally
friendly future. The higher the pressure, the smaller the design space. In other
words, dwindling resources, stricter rules, increasing demands and limited tech-
nology are increasing the pressure.

Figure 8: Searching for
good solutions in the de-
sign space (efficiency)

Innovative: Dwindling resources reduce the design space, while ideas
expand it. New technologies open up opportunities for a sustainable and

liveable future, and the internal efficiency pressure is thus comple-
mented by the external innovation pressure, meaning that the pressure
to be efficient is matched by the need to innovate.
We welcome this. It benefits not only the campus, but also the socio-
technical world around us, of which we are a part. That is why we en-
courage creativity and create an environment that helps people turn their

ideas into reality. By fostering innovation, we aim to contribute to a more

) sustainable, prosperous and stable society.
Figure 9: Finding new solutions out-

side the familiar design space (inno-
vation)

Transparent: The goals for a sustainable and liveable future are conflicting.
To aid decision-making, we aim to highlight these conflicts in the evaluation
space. In this space, we evaluate and validate the selected solutions based on
how well they meet our demands, as well as the costs to people and nature.
The quality dimensions considered are effort, availability, and acceptance. We
make them transparent using the FAIR framework, focusing in particular on
externalised costs. These include the loss of nature or common property, also
known as social costs. This allows us to evaluate these issues in the discourse
space and highlight conflicts, such as between monument protection and en-
ergy consumption, between investment and operation, between flexibility and
optimality. Disclosing our successes and failures, and sharing our accumulated
experience, serves two purposes: firstly, it benefits our institution; and sec-
ondly, it brings us closer to achieving our sustainable development goals.
Therefore, we are committed to being transparent about our goals and actions.

Figure 10: Making demands,
functions, qualitative impacts,
and conflicting goals visible in
the evaluation space (trans-
parency)

Together: To enable self-organisation, we create a frame-

work within which we can distribute resources effectively
and efficiently. This is in line with our mission and goals.
To this end, we use market mechanisms, which have a pos-
= itive effect on the sufficiency pressure, i.e., the need to be

sufficient, in the discourse space.

Figure 11: Communicating the impact that we have,
the metrics and mechanisms that we use for self-effi-
cacy in the discourse space
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4. We are active in research, teaching, xchange and on campus

We are succeeding in shaping a sustainable future in and with the four areas of activity: research, teach-
ing, xchange and campus. They are closely linked to the other sub-strategies of TU Darmstadt.

XCHANGE
@TUDa

xchonge

far innovation

CAMPUS
@TUDa

4

RESEARCH

Figure 12: Our areas of activity

In the area of activity research, our sustainability strategy covers both research itself and the necessary
research infrastructure and research data management. Research at TU Darmstadt is defined by its high
level of academic, scientific and technical competency. It is interdisciplinary and combines disciplinary
depth with a focus on relevance. All of the above are based on the principle of credibility (see Research
Strategy). This interdisciplinary approach is evident in the three fields of research at TU Darmstadt. We
work closely with industry and society to put our research into practice. This demonstrates the wide
range of contributions we are already making to sustainable transformation. The sustainable use of re-
search infrastructure, materials and data is also an important aspect of our sustainable development at
TU Darmstadt.

The area of activity teaching offers room for critically evaluating existing knowledge bases (adaptive
research) and broaden them through active involvement (research-based learning) on the subject of
sustainability. This takes place in bachelor’s, master’s and teacher training programmes (see the Princi-
ples for Academic Study and Teaching), and is also part of continuing education programmes. The area
of activity ‘teaching’ addresses all members of the university in a diversity-conscious and anti-discrimi-
natory manner (see the Diversity Strategy), as shaping a sustainable and liveable future affects everyone.
The focus is on promoting competencies related to sustainability.

We share the findings and innovations resulting from our research in an immediate and productive
manner with society and industry in the area of activity xchange (see the xchange Strategy). At TU
Darmstadt, ‘xchange’ refers to the science-based, responsible and partner-centred exchange of ideas,
knowledge, insights and technologies both within the university and with the scientific community, in-
cluding external partners from society, industry, politics and culture. In the area of activity ‘xchange’,
TU Darmstadt leads by example as an institution of research and higher education. It contributes to
innovative, sustainable, ecological, and socially fair solutions and does so in the spirit of the United
Nations’ sustainable development goals, see the Internationalisation Strategy.

The area of activity campus extends beyond the campus itself, encompassing infrastructure, operations
and administration. This way, we are thinking beyond our own campus and leveraging sustainability
synergies with our partners in the Rhine-Main University Alliance. As an independent university, we are
free to seek and implement creative solutions. We see the campus as a socio-technical experimental
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space. Here, solutions for a sustainable and liveable future can be tested and experienced. This is a key
lever for directly reducing greenhouse gas emissions. It also enables us to meet the targets set out in the
Hessian Climate Act. In doing so, we recognise both the opportunities and challenges that digitalisation
brings (see the Digitalisation Strategy). Within the area of activity ‘campus’, we are designing our uni-
versity to be geared towards people’s needs, with a focus on climate resilience and biodiversity. At the
same time, the campus serves as a learning lab and a showcase for innovation, providing a space for
discussions about the sustainable transformation of the university in relation to the city and wider soci-
ety.

5. Our goals

We contribute to the sustainable development goals in all our areas of activity. In addition, we set our-
selves specific sustainability goals that cover all four of our areas of activity: research, teaching, xchange,
and campus. When developing its sustainability goals, TU Darmstadt not only aims to fulfil its social
responsibility as a scientific pioneer and driving force for ground-breaking progress, but also to meet its
legal obligation to promote sustainable development. The sustainability goals formulated are intended
to comply with the applicable legal requirements of the European Union, the federal government and
the state governments, as well as the United Nations’ sustainable development goals. Our guiding prin-
ciple ‘Doing what matters — better, innovatively, transparently, collaboratively’ helps us to implement
them. This approach will lead to measurable changes towards making the university and its wider com-
munity more sustainable.

The sustainability strategy provides a framework that is complemented by concrete measures and put
into practice. However, the granularity of the goals varies: The climate neutrality goal is the only one
that can be measured because the Hessian government has provided specifications in this regard. For
other goals, concrete and meaningful requirements will be jointly specified within the new governance
structures to be established. To get a feel for the measures that are going to be developed, there are
examples of measures for all the goals.

1. We are fostering the competencies of all members of TU Darmstadt with regard to sustainability.

At TU Darmstadt, we see the shaping of a sustainable and liveable future as a challenge that we can only
overcome by working together. That is why we promote teaching and training in competencies that
enable people to understand, evaluate and shape an environmentally friendly future. We encourage all
members of TU Darmstadt to participate responsibly and broaden their skillset and competencies. At our
institution and in our networks, we are offering a comprehensive, growing and visible range of education
for sustainable development (ESD)'? by expanding and sharing our knowledge about sustainability. In
doing so, we are strengthening the competencies needed to deal with the rising challenges of sustainable
development. At the same time, we are empowering our employees, students and doctoral candidates
to help to create a sustainable institution and integrate sustainability aspects into their respective fields
of expertise. This will enable us to transform our university today and make our society future-proof
with the help of our graduates acting as multipliers.

Potential action®®

Supported by the Sustainability Office, the Vice-Presidents responsible are engaging with the depart-
ments to make the mapping of learning and teaching modules to the sustainable development goals
transparent. This is how the Sustainability Office will be gathering examples of best practice in the
field of ‘Education for Sustainable Development’ (ESD).

12 UNESCO/DUK 2021: Roadmap ‘Education for Sustainable Development’
13 These and all other potential actions will only be implemented if they are prioritised and if the necessary resources are available.
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2. We are strengthening sustainable research practices as well as research and innovation for a
sustainable and liveable future.

At TU Darmstadt, we are deliberately committing ourselves not only to basic and applied research, but
also to research that has a positive impact on the sustainable development goals.'* By sharing the find-
ings and innovations from our research with society and industry, we continue to create a positive inter-
action between all parties involved. Our field of activity ‘xchange’ provides a framework for intensive
exchange, in which TU Darmstadt leads by example.

Moreover, we want to make research itself sustainable: Qur aim is to make our research, data and results
accessible and usable both within and outside TU Darmstadt. We are using and designing our research
infrastructure in a sustainable way. This means that we are consciously conserving resources in our
handling of data, equipment and materials. We do this through efficient allocation, pooling and reuse.
As a university of technology, we are aware that our research focuses on topics that are particularly
resource-intensive, such as Al. This highlights the challenges of digitalisation and the need for sustaina-
ble action. In addition to incorporating sustainability into our research, we are actively developing meth-
ods, strategies, materials and technologies to create a more environmentally friendly future. Our re-
search is contributing to the conscious use of resources and is reducing our environmental impact. It
also has the potential to make a direct and positive difference through our ‘handprint’ and to drive
sustainable change.

Potential action

Supported by the Sustainability Office, the Vice-Presidents responsible are engaging with the depart-
ments to make the mapping of research to the sustainable development goals transparent.

3. We are developing joint formats for a sustainable and liveable future, based on feedback, trans-
parency and self-efficacy.

At TU Darmstadt, we are committed to practising what we preach. TU Darmstadt is a vibrant and diverse
institution. This combination of different backgrounds, experiences and views can lead to new and dif-
ferent ways of thinking, which in turn can lead to new processes. We use this to jointly develop and
implement approaches and solutions, which foster the sustainable transformation of our university. In
addition, we are testing innovative ideas to promote sustainability in research, teaching and administra-
tion. We are fostering a wide range of internal and external exchange formats by creating meeting places
and strengthening open discourse on sustainability through interdisciplinary projects. To facilitate the
challenging task of shaping a sustainable and liveable future, we are developing and utilising feedback,
transparency and self-efficacy (autonomy) at institutional and individual levels. For individual self-effi-
cacy, we are establishing regulatory frameworks that allow people to take part and make the process of
allocating resources efficient, for instance, by using market principles.

Potential actions

1. The Executive Board member responsible for sustainability is tasked with establishing the Sustaina-
bility Forum and the Council for Sustainable Development. This member of the Executive Board will
receive operational support from the Sustainability Office.

2. The Sustainability Office ensures transparency regarding the demands, allocated resources and im-
plemented solutions at all stages, including their functions and any conflicting quality dimensions
(such as effort, availability and acceptance). The selection will be based on existing methods of life
cycle assessment (LCA) and ESG reporting in consultation with the Council for Sustainable Devel-
opment.

4 In June 2023, the German Research Foundation (DFG) published its recommendation on ‘Anchoring sustainability considerations in DFG
funding activities’.
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3. Sessions where we discuss what we have learned will be used to evaluate the solutions that have
been implemented (feedback). The Sustainability Office, the directorates and the decentralised units
will organise these sessions.

4. Led by the Executive Board member responsible for sustainability and the Vice President for Admin-
istration and Financial Affairs, a proposal submission system for sustainability initiatives will be de-
veloped and introduced.

5. To validate the proposals, we will establish a sponsored funding format called ‘TUDa Sandbox’ for
the realisation of these ideas (self-efficacy).

6. We are establishing an in-house digital market for TUDa sustainability certificates. This will enable
market mechanisms to replace impending bans. We are reducing the environmental footprint of our
university by limiting the number of sustainability certificates.

7. At the same time, we are talking to the state government to change how they account for climate
certificates, so that the certificates are shown as internal costs instead. This will help us to reduce
our ecological footprint on campus (self-efficacy).

4. We are disclosing our positive and negative sustainability impacts in all areas of activity in the
long term.

At TU Darmstadt, we are aware of our impact on the environment, climate, and society. Effective deci-
sion-making and sustainable action require transparency. That is why we publish our negative sustaina-
bility impacts known as ‘footprint’ in an annual greenhouse gas balance sheet. The relevant scope 3
emissions are gradually being integrated. As a teaching and research institution, TU Darmstadt has great
potential for positive sustainability impacts, which we measure as our ecological ‘handprint’. The trans-
parent presentation of footprints and handprints is based on the FAIR principles to ensure data and
results are traceable and reusable. In this context, the Sustainability Office, the Council for Sustainable
Development and the Science Communication Centre are working together to raise awareness of TU
Darmstadt’s ecological handprint and its economic and social benefits regarding sustainability.

Potential actions

1. The Sustainability Office, HRZ, ULB, Dept. V and Dept. VI are developing, communicating, promot-
ing and demanding minimum standards for FAIR data products. These standards enable sustaina-
bility impacts in research, teaching, xchange and campus to be interconnected.

2. The Sustainability Office is developing methods to ensure that our solutions’ ecological footprint,
including their annual greenhouse gas balance, is fair in terms of metrics, data sources, system
boundaries, and life cycles.

3. Led by the Vice-President for Sustainability, TU Darmstadt is developing a Semantic Digital Twin
(SDT) based on FAIR data products.

5. We are reducing our consumption of limited resources.

At TU Darmstadt, we understand that the use of materials, equipment, infrastructure and data processing
systems directly and indirectly leads to the consumption of natural resources. We are minimising con-
sumption through the judicious and efficient procurement of resources; and by sharing and using these
resources intensively. We are ensuring the responsible recycling of used resources via established chan-
nels. We are committed to designing the provision and exchange of data for research and operational
processes to be resource-efficient, while factoring in the digital infrastructure. In addition, we will con-
tinuously improve existing solutions for process optimisation.

Potential actions

1. Department IV is responsible for developing waste and resource management strategies in accord-
ance with the Circular Economy Act.

2. Led by the Executive Board members responsible for research and sustainability, we are develop-
ing and implementing concepts, governance structures and digital technologies to enable the
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sharing of research infrastructure, including scientific equipment, computing resources, and stor-
age facilities.

6. We are making our campus climate-resilient, fostering biodiversity and improving the quality
of life on campus.

At TU Darmstadt, we are taking precautionary measures to address the risks posed by advancing climate
change!®. The loss of biodiversity and important ecosystem services is a global challenge and responsi-
bility'® that we are addressing. Climate resilience and the direct influence of the university on the bio-
diversity of its locations are closely interlinked in many ways. With this in mind, we are developing the
campus to be an urban ecosystem that offers a high quality of life for people, animals and plants alike.

Potential action

The Sustainability Office and Department V are working closely with the Council for Sustainable De-
velopment to develop a university-wide climate adaptation plan.

7. While we keep in mind the members of TU Darmstadt, we are continuously improving our cul-
ture of cooperation.

Everyone at TU Darmstadt is important. We focus on the individual in the context of the social dimension
of sustainability. Therefore, we aim to continuously improve our culture of appreciative cooperation,
focusing on self-efficacy, communication and health. We support the physical, mental and social well-
being of TU Darmstadt staff and students through health promotion measures. We believe that open
communication, respectful cooperation and individual support are fundamental to ensuring the long-
term success of TU Darmstadt. At TU Darmstadt, our aim is to foster a community founded on good
social interaction that supports sustainable transformation.

Potential actions

1. Led by the Executive Board member responsible for teaching and the Vice President for Administra-
tion and Financial Affairs, we are committed to ensuring equal opportunities for all at all levels and
across all status groups.

2. Led by the Vice President for Administration and Financial Affairs, we are developing and imple-
menting plans to ensure and foster the mental health of students and staff.

3. In line with our leadership guidelines, we are encouraging executives at TU Darmstadt to embrace
their role as facilitators of open communication and respectful collaboration.

8. We will achieve carbon neutrality by 2030.

At TU Darmstadt, we have embraced the ambitious goal of achieving climate neutrality by 2030, as set
out by the Hessian state administration'”. We recognise that this is both our responsibility and a signifi-
cant financial and organisational challenge. By doing this, we are placing our trust in the interplay be-
tween setting challenges and providing (financial) support. The structure for this will be provided by TU
Darmstadt’s climate neutrality plan, which will incorporate scientific findings. Our goal is to achieve
climate neutrality in accordance with the Greenhouse Gas Protocol'® (GHG Protocol) for scopes 1 and 2

!> The Hessian Act on the Promotion of Climate Protection and Adaptation to the Consequences of Climate Change confirms in Section 7(2)
that all organisations falling under the legal definition of the public sector must participate in adapting to and mitigating the consequences
of the climate crisis.

6 The Hessian Act on Nature Conservation and Landscape Management emphasises the preservation and restoration of biological diversity,
along with the synergies between its protection and the measures for adapting to climate change.

7 Section 7 of the Hessian Climate Act highlights the state administration’s leading role in achieving climate neutrality. Section 7(5) sets the
goal of making the state administration net greenhouse gas-neutral by 2030, including compensation. Section 7(6) sets a goal of greenhouse
gas neutrality by 2045 without compensation for the state administration.

18 The GHG Protocol is an international standard for recording and reporting greenhouse gas emissions. It distinguishes greenhouse gas emis-
sions according to scope 1, scope 2 and scope 3 emissions. Scope 1 emissions are all direct emissions that occur within the organisation’s own
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by significantly reducing our energy-related greenhouse gas emissions. In accordance with international
law, we will offset any of our emissions that have not been reduced by 2030. By 2045, we aim to achieve
climate neutrality without offsets.

Potential actions

1. The Sustainability Office is publishing our greenhouse gas balance sheet annually with full transpar-
ency regarding data sources, definitions, metrics and system boundaries.

2. As soon as our contracts allow, we will replace heat and electricity generation from natural gas
combustion with alternatives.

3. The Sustainability Forum and the Council for Sustainable Development are participating in joint
sessions to share lessons learned about the life cycles of infrastructure, such as buildings and equip-
ment.

6. Governance

Our governance provides the overarching framework that supports the structures and processes we use
at TU Darmstadt to implement and monitor our sustainability strategy. In doing so, we interact and
complement the existing bodies, players, structures and processes at TU Darmstadt.

advises, supports

SUSTAINABILITY
OFFICE

coordinates,
interconnects,

SANDBOX

empowers

makes public, Expert
informs Expert WORKING
WORKING GROUPS

GROUPS

SUSTAINABILITY FORUM

reflects, debates

Figure 13: Governance

Our governance enables discourse, participation, cooperation, feedback, innovation and self-efficacy for
a sustainable and liveable future. Our guidelines and goals provide us with guidance on how we can
contribute to achieving the United Nations’ sustainable development goals.

Existing elements such as working groups and the Sustainability Forum will be complemented by the
Council for Sustainable Development and the TUDa Sandbox. Governance includes the following ele-
ments: (i) the Council for Sustainable Development, (ii) working groups, (iii) the Sustainability Forum,
(iv) the Sustainability Office, and (v) the TUDa Sandbox.

(i) The Council for Sustainable Development is appointed by the Executive Board and includes members

system(s). Scope 2 emissions comprise indirect emissions from energy procurement. Scope 3 emissions include all other indirect emissions
in the upstream and downstream value chain.
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from all status groups. The Vice-President for Sustainability and the Vice-President for Administration
and Financial Affairs automatically become members of the Council. The Council advises the Executive
Board on decisions and supports the development of measures. It also informs the Executive Board on
the projects, which are to be implemented directly or validated in the TUDa Sandbox, and is prioritising
them. The Sustainability Office provides the Council for Sustainable Development with operational and
organisational support.

(ii) Expert working groups that focus on specific topics actively drive forward the implementation of
the Sustainability Strategy. These working groups act as a link to the operational level, providing expert,
networking and motivational support to promote implementation. With the assistance of the Sustaina-
bility Office, the working groups are convened by the Council for Sustainable Development.

(iii) The Sustainability Forum represents the university, while providing a space for reflection and
feedback on the sustainability process. It consists of a specific group of people, including relevant outside
parties (such as RMU), and is available to all members of the university. The forum monitors the imple-
mentation of the strategy and encourages sustainability projects. The Sustainability Office is responsible
for coordinating the forum on behalf of the Vice-President for Sustainability.

(iv) The Sustainability Office supports and coordinates sustainability governance. In cooperation with
the Executive Board member responsible, the Sustainability Office drives awareness of the sustainability
strategy and supports its implementation and monitoring. It assists the Council for Sustainable Develop-
ment in its work, coordinates the Sustainability Forum and the expert working groups. The Sustainability
Office ensures communication at the interfaces of these structures. It facilitates communication with the
university community and creates formats for participation. At the same time, Sustainability Office cre-
ates metrics aligned with sustainability goals in close cooperation with the Council for Sustainable De-
velopment. It also supports the development of measures. The Sustainability Office is also responsible
for setting up and operating the TUDa Sandbox.

In addition to the responsibilities stated above, the Sustainability Office also serves as the central point
of contact for all members of TU Darmstadt and for external parties regarding sustainability issues or
enquiries. It continues to highlight the synergy potential for a sustainable transformation of our univer-
sity by making existing activities visible. The Sustainability Office promotes networking between internal
and external players and supports project ideas. It creates formats for discourse on the topic of sustain-
ability. Furthermore, the Sustainability Office continues to work alongside the Council for Sustainable
Development on projects.

(v) The TUDa Sandbox is being established as a funding format offered by TU Darmstadt. Ideas submit-
ted in a competition from the four areas of activity: ‘research’, ‘teaching’, ‘xchange’ and ‘campus’ can be
developed, validated and implemented as innovations, leaving a positive ‘handprint’ on society, industry
or the campus. The TUDa sandbox will have two stages, with a successfully evaluated development
phase followed by an implementation phase. The development phase is going to focus on development
and validation, while the implementation phase will concentrate on the diffusion of innovation.

The Sustainability Office is coordinating the tender for the development and implementation phase. The
Council for Sustainable Development, in turn, will be responsible for selecting the projects to be funded.
Once a project has successfully completed the development phase with a positive evaluation by the
Council for Sustainable Development, it can apply for funding for a subsequent implementation phase.

The funds available each year depend on the funds available to TU Darmstadt and donations received
for the TUDa Sandbox.

Sustainability strategy, 20 August 2025 16


https://www.tu-darmstadt.de/nachhaltigkeit/buero_fuer_nachhaltigkeit/

	Summary: sustainable development strategy at a glance
	1. Our approach to shaping a sustainable and liveable future
	2. Our vision: think ahead, connect, be a role model
	3. Our guiding principle: ‘Doing what matters – better, innovatively, transparently, collaboratively’
	Together: To enable self-organisation, we create a framework within which we can distribute resources effectively and efficiently. This is in line with our mission and goals. To this end, we use market mechanisms, which have a positive effect on the sufficiency pressure, i.e., the need to be sufficient, in the discourse space.
	4. We are active in research, teaching, xchange and on campus
	5. Our goals
	1. We are fostering the competencies of all members of TU Darmstadt with regard to sustainability.
	2. We are strengthening sustainable research practices as well as research and innovation for a sustainable and liveable future.
	3. We are developing joint formats for a sustainable and liveable future, based on feedback, transparency and self-efficacy.
	4. We are disclosing our positive and negative sustainability impacts in all areas of activity in the long term.
	5. We are reducing our consumption of limited resources.
	6. We are making our campus climate-resilient, fostering biodiversity and improving the quality of life on campus.
	7. While we keep in mind the members of TU Darmstadt, we are continuously improving our culture of cooperation.
	8. We will achieve carbon neutrality by 2030.

	6. Governance

