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Abstract  
The needs and challenges of today’s planet continue to evolve and change, as does 
the role of the architect. Historically, architecture was discipline bound, and today 
still has a very strict curriculum. However, to address different challenges, architects 
must work with other disciplines and learn from them. This must begin at the level of 
higher education. Urban Shift, is an experimental cross border programme designed 
to bring students from different disciplines -architecture, media, business- and 
different educational levels -university and vocational education training- to work 
together in developing start-up solutions. Through methods like learning by doing, 
student entrepreneurs are able to form transdisciplinary groups, identify a problem, 
ideate a solution, prototype and pitch. As a result of the programme, seven start-ups 
were developed demonstrating the need for architectural education to change and 
foster innovation. 

Keywords: start-up education, learning by doing, transdisciplinary groups, cross-
border education, green innovation 

Thematic areas: technology, active methodologies, experimental pedagogy. 

Resumen  
Las necesidades y retos del planeta actual siguen evolucionando y cambiando, al 
igual que el papel del arquitecto. Históricamente, la arquitectura estaba ligada a una 
disciplina, y hoy en día sigue teniendo un plan de estudios muy estricto. Para 
abordar los distintos retos, los arquitectos deben trabajar con otras disciplinas y 
aprender de ellas. Esto debe empezar en la enseñanza superior. Urban Shift, es un 
programa experimental transnacional diseñado para reunir a estudiantes de 
distintas disciplinas -arquitectura, medios de comunicación, empresa- y distintos 
niveles educativos -universidad y formación profesional- para que trabajen juntos en 
el desarrollo de soluciones de nueva creación. Mediante métodos como el 
aprendizaje práctico, los estudiantes pueden formar grupos transdisciplinares, 
identificar un problema, idear una solución, crear prototipos y presentarlos. Como 
resultado del programa, se desarrollaron siete start-ups que demuestran la 
necesidad de que la enseñanza de la arquitectura cambie y fomente la innovación. 
 
Palabras clave: educación start-up, aprendizaje práctico, grupos transdisciplinares, 
educación transfronteriza, innovación ecológica 

Bloques temáticos: tecnología, metodologías activas, pedagogía experimental. 
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Introduction 

Traditionally, architecture education has been structured around a well-defined curriculum aimed 
at equipping students with the necessary technical and design skills to qualify as architects. 
Architecture courses ensure that graduates are prepared to create functional, aesthetically 
pleasing, and structurally sound buildings. However, the role of the architect has been undergoing 
significant transformation due to interconnected global challenges, most notably rapid and 
unsustainable urbanisation and climate change. As cities grow at an unprecedented pace and 
environmental concerns become more pressing, architects are required to address such complex 
challenges. This has led to a shift in the expectations placed on architecture education to 
incorporate sustainability principles into the curriculum (Boarin and Martinez-Molina, 2022). 
Architecture is no longer just architecture. Architects are becoming integral players in shaping the 
future of our cities and communities, adapting to the challenges of our time and driving positive 
change. Beyond the necessary professional knowledge, architects generally have strong skills in 
problem-solving, creative thinking and project management that are highly valued in various 
industries. Architects find themselves exploring diverse career options for instance in urban 
planning, design, policy-making or academia. Moreover, an entrepreneurial mindset, starting their 
own design business, is common within the architecture community. Thus, it is crucial that 
architecture education equips future architects to offer solutions to complex challenges, adapt to 
the expanding professional horizon, and excel as collaborative team members who value 
transdisciplinary approaches. 

This paper focuses on the Urban Shift (2022) project, an educational initiative co-funded by the 
Erasmus+ Programme of the European Union. The project unites higher education institutes, a 
vocational education training entity, and companies from five EU countries in the fields of 
architecture, media, and business. Its main goal is to provide innovative transdisciplinary start-up 
education that empowers students to initiate start-ups, devising holistic and hands-on solutions 
for fighting climate change in urban areas aligned with the objectives of the European Green Deal. 
Within the first phase of the program, 40 students were challenged to address two fundamental 
topics: (1) Urban Heat Islands, delving into the intricate balance between cooling and heating 
within urban environments and (2) Food Waste/Circularity, with the aim of advancing industry 
sustainability while mitigating the environmental and climate impacts. Through a collaborative 
learning-by-doing approach, students - organised into groups comprising expertise in 
architecture, media, and business - had the opportunity to translate their ideas into sustainable 
business solutions. 

 

A Need for Transdisciplinary Education 

According to Max-Neef (2005), transdisciplinarity means seeing the world in a holistic way. 
Scholars agree that a transdisciplinary approach is essential for addressing the complex global 
challenges we face in the 21st century. Bernstein (2015) characterises transdisciplinarity as being 
focused on “wicked problems”. It can be argued that the outcome of a transdisciplinary research 
is a unique knowledge based on merging diverse disciplines (Derry and Fischer, 2005). 
Educational institutions play a central role in training future change-makers capable of thinking 
beyond disciplinary boundaries. Yet, widespread traditional education requires students to 
specialise in a particular field and does not give them the freedom to look beyond the chosen 
subject (Farinea and Demeur, 2022). To achieve a successful transdisciplinary approach in 
education, creating a trusting environment where each element respects and recognizes the 
knowledge of others is fundamental (Farinea et al., 2021). As stated by Derry and Fisher (2015), 
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in today's world of living and working, transdisciplinary education is essential. Individuals are 
confronted with “uncertainty, change, and intelligence that is distributed across cultures, 
disciplines, and tools”. Consequently, “graduate programs should foster transdisciplinary 
competencies and mindsets that prepare students for having meaningful and productive lives in 
such a world.”  

As noted by Karslı and Özker (2014), architecture education encompasses practical techniques 
as well as conceptual notions like imagination, intuition, flexibility, and creativity. Architecture 
educators have already realised that change is very much needed the way the discipline is taught 
at universities (Wang, 2010, as cited in Nikezic and Markovic, 2013). Traditional architecture 
education is unable to prepare students to adapt to the rapid changes of the modern world 
(Nikezic and Markovic, 2013). As conventional training methods are challenged, an increasing 
number of schools turn to alternative approaches like learning-by-doing. By Bruce and Bloch 
(2012), the definition of learning-by-doing is a “process whereby people make sense of their (...) 
experiences in which they actively engage in making things and exploring the world”. Rae and 
Carswell (2000) suggest that by using the learning-by-doing approach, students can develop 
entrepreneurial abilities and expertise (Chang et al., 2014). Learning-by-doing is not a recent 
concept in architecture as it existed prior to the establishment of university-based architecture 
education and it was historically used to acquire professional skills (Nikezic and Markovic, 2013). 
According to Coleman (2010), university-based architecture education intensified the division 
between theory and practice. In architecture education, maintaining a balance between theory 
and practice while fostering an experiential learning environment is crucial. Studio-based learning 
can offer a platform for experimentation, employing the learning-by-doing approach, and nurturing 
creativity. As noted by Mayuk and Coşgun (2020), studios in architectural education function as 
dynamic learning environments, departing from the traditional classroom approach. 

In a 2016 interview with Dezeen, Odile Decq argued that architecture goes beyond mere 
construction: it is dealing with complex challenges. In addition, she highlighted the significance of 
transdisciplinary architectural education. The Confluence Institute, established by Decq in 2014, 
states in its manifesto that “architecture is at the encounter of disciplines” (Confluence Institute, 
n.d). Numerous scholars and professionals have expressed the necessity for transdisciplinarity 
in architecture, design, and urban planning education. Lawrence and Després (2004) argue that 
since the disciplines of architecture and urban planning are inherently multidisciplinary, they have 
potential to establish dialogue with diverse fields including natural, social and human sciences. 
Such dialogue could enhance and strengthen the process of identifying and addressing intricate 
urban challenges (Després et al., 2010). 

Even though the role of the architect is undergoing major changes, most architecture courses still 
follow the traditional curricula. According to Després et al. (2010), in the context of the USA and 
Canada, architecture students do not acquire sufficient training to interact with researchers from 
social sciences and interpret scientific results.  A comparable scenario applies to the field of 
design and design education. As design work has shifted towards interaction, service, and 
experience design which often involves complex social issues, designers have to ‘act’ as 
scientists even though they are lacking sufficient training (Norman, 2010). “Design schools do not 
train students about [...] the interlocking complexities of human and social behaviour, about the 
behavioural sciences, technology, and business” (Norman, 2010 as cited in Camacho and 
Alexandre, 2019). Additionally, practical real-life projects are typically missing in design 
education. Camacho and Alexandre (2019) states that design education “happens in hypothetical 
contexts indifferent to reality or the surrounding context, disregarding articulation between 
academy and industry”. 
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In addition to collaborating with sciences, a strong business sense is vital in architecture. The 
American Institute of Architects' publication, "The Architect's Handbook of Professional Practice," 
asserts that “twenty-first-century business realities require that entrepreneurial architects and 
their staff develop skills in business management” (Klein, 2014, as cited in Vosloo et al., 2018). 
Moreover, Richardson (2011) argues that “architecture is entrepreneurship” highlighting that the 
definition of entrepreneurship can easily be applied to architecture. While entrepreneurship is 
defined as “a process of creating value by bringing together a unique combination of resources 
to exploit an opportunity”, architects are “skilled in leveraging opportunities by bringing together a 
diverse combination of resources to create value” (Richardson, 2011). Continuing his argument, 
Richardson (2011) argues that despite architecture inherently embodies entrepreneurial 
elements, educational programs often neglect comprehensive entrepreneurial training. 

The Urban Shift Methodology 

Based on the need to adapt architectural education and foster transdisciplinary education, the 
project Urban Shift was developed following the successful Erasmus+ project BUILD Solutions 
(2018). BUILD Solutions focused on developing 5 transdisciplinary nature-based solution start-
ups with business, biology and architectural students. From the learnings of BUILD Solutions, the 
Urban Shift methodology was developed as a continuation of the latter, but adapted to meet the 
needs of the project. Urban Shift brings together architecture, business, media students and 
professionals pursuing vocational education training to address urban challenges in line with the 
European Green Deal.  

Urban Shift is a three year Erasmus+ Project with educational courses running in the first and 
second year of the project and therefore, resulting in two batches of students addressing different 
urban challenges. As part of the project, a Living Curriculum and Living Lab Programme was set 
up in 2023, addressing Urban Heat Islands and Food Waste/Circularity. The Living Curriculum is 
a curriculum that can be adapted and updated between batches, taking the learnings from the 
first batch and applying it to the second, while Living Labs refers to the programme the students 
are enrolled in. Through a learning-by-doing approach, an entrepreneurial journey (Fig.1) was 
developed following the curriculum that allowed the students to interact, support and develop 
innovative solutions. 

 
Fig. 1 Entrepreneurial Journey. Urban Shift (2023) 

 

To utilise the network and to capitalise on the expertise from various disciplines, the cross-border 
programme, combines both online and presential classes, workshops and events. To facilitate 
the cross-boarder and transdisciplinary approach to teaching and learning, the students and 
trainers (faculty) participated in online Bridging Courses before the official kick-off. Through tools 
such as Miro and Mentimeter, and activities like Speed Dating, the students were encouraged to 
engage with each other and start to learn more about the challenges they would address before 
meeting in person. Forming a strong team foundation is fundamental to ensuring success in the 
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transition from presential to online communication. The group formation was done based on 
surveys and personality tests, with the students ultimately having the final say when they met in 
person.  

The Living Labs programme has been designed with three major milestones, a presential Kick-
off, an online midway pitch and a final presential final pitch. During the Kick-off workshop the 
students followed a double diamond methodology (Fig.2) to ideate and develop their start-up 
ideas through Design Thinking and learning-by-doing. Just as fundamental to the success of the 
teams’ development was the integration of a wide variety of team building activities that 
encouraged students to interact, challenge and learn from each other. 

 

 
Fig. 2 Double Diamond Methodology. Urban Shift (2023) 

The next major milestone for the entrepreneurs was the Midway Pitch and Round Table. Having 
transitioned from presential to online working, during this event the students were able to pitch 
their initial ideas and get feedback from industry experts on the development of their start-up. The 
last milestone is the Final Pitch which took place in person in the form of a workshop. During the 
closing workshop, students finalised their first prototypes, reflected on the next steps and 
produced a three minute pitch for industry experts.  

The milestones were supported by a series of classes that took place at each higher education 
institution, specific to the discipline, and online classes focussing on entrepreneurial skills from 
the business partners. From the architecture and design perspective, students work with digital 
fabrication to test their ideas and prototype. This includes the development of biomaterials, robotic 
clay 3d printing and nature-based solutions. In addition, the students received classes focusing 
on applying for funding through European Union initiatives and the technology readiness level, 
allowing the students to position their work in the professional world.  

Once the Living Labs programme finishes, the students become part of the Green Ambassador 
network where trainers can continue to support and share opportunities. The 2023 students will 
also actively participate to support the students participating in the following batch. Additionally, 
a set of exhibitions will be hosted in each of the higher education cities showcasing and promoting 
the work of the start-ups. These opportunities allow the students to feel motivated and to continue 
striving to make their start-up a reality.  
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Through this programme, the trainers take the role of mentors and supporters, and the students 
drive their projects based on learning-by-doing through research, prototyping and market 
validation. This allows the students to develop lifelong skills as they are confronted with different 
obstacles and stakeholders along the way. The trainers did not dictate or tell the students what 
to do, rather they guide them and support them through their entrepreneurial journey. 

Results 

The Living Labs 2023, which took place from January 2023 to June 2023, brought together 40 
students from four institutions; the Vienna University of Economics and Business, the Institute for 
Advanced Architecture of Catalonia (IAAC), Stuttgart Media University, and the Vienna-based 
Institute for Economic Promotion. The Living Labs 2023's primary goal was to test the Living 
Curriculum, designed to support transdisciplinary start-up education in line with the European 
Green Deal. During the programme, students collaborated in international, transdisciplinary 
groups. By the conclusion of the Living Labs 2023, the students had successfully formed seven 
start-ups tackling the two urban challenges: (1) Urban Heat Islands, and (2) Food 
Waste/Circularity. The start-ups delved into the challenges exploring recycling food waste into 
innovative products, generating savings for consumers, and mitigating the environmental and 
climate impacts associated with food and urban heat islands. The following section will introduce 
the seven student start-ups. The introductory texts have been written by the start-ups and 
reviewed and edited by the authors of this paper. 

“UrbanCork aims to foster sustainable urban transformation through a cutting-edge cork tile that 
not only boosts the visual appeal of cities but also brings nature back to the urban environment. 
The modular cork tiles offer a range of benefits, from heat reflection and shock absorption to water 
permeability, they provide enhanced comfort, improved urban climate while creating spaces 
where nature can flourish. By using a natural and eco-friendly material, UrbanCork challenges 
the norm of city infrastructure. Collaborating with experts in material research and fabrication, 
UrbanCork pushes the boundaries of eco-friendly urban design.” (UrbanCork, 2023) 

 

 
Fig. 3 Prototype of UrbanCork. Source: UrbanCork - Urban Shift (2023) 
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“Soller is an intuitive solar blind-light that generates green energy while offering shade and soft 
light for interiors. The product aims to achieve flexibility, transparency, and beauty, while 
supporting sustainability through green energy generation and energy conservation. The 
underlying concept of Soller is rooted in established technologies, seamlessly integrating a 
lighting system and solar cell electronics into a flexible and transparent material. In the evening, 
the lighting surrounding the blinder will give the interior a soft atmosphere. Once not in use, the 
product conveniently rolls up with minimal packaging requirements. The blind-light is constructed 
using organic photovoltaic film, a third-generation solar technology printed on thin foils, resulting 
in a product thickness of less than 1mm and up to 50% transparency. The energy captured by 
the blinder is stored in an integrated battery inside the railings.” (Soller, 2023) 

 
Fig. 4 Render of Soller. Source: Soller - Urban Shift (2023) 

“Ovolo repurposes waste eggshells into waterproof tiles for buildings. With global egg production 
predicted to expand, the disposal of eggshells in landfills without recycling is a missed opportunity. 
Up to 130 eggshells are utilised for each Ovolo tile. The sustainable Ovolo tiles are exceptionally 
durable and have a resilient texture. They outperform regular tiles, offering crack resistance, 
lightweight properties, and temperature regulation. Moreover, the tiles can be customised with 
various finishes, ranging from smooth and polished to rough and dense.” (Ovolo, 2023) 

 
Fig. 5 Prototype of Ovolo. Source: Ovolo - UrbanShift (2023) 
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“Planterra aims to revolutionise office spaces. It offers ‘Effortless Greenery Solutions’ that address 
the challenges of incorporating plants in workplaces. The package of solutions include tailored 
plant selection for office conditions, hassle-free maintenance, and a smart, sustainable plant 
infrastructure. The thoughtfully designed plantholder modular frame, crafted from wood and cork, 
seamlessly incorporates water storage pots. Planterra's innovative approach enhances 
aesthetics, improves air quality, mitigates noise and promotes well-being in workplaces.” 
(Planterra, 2023) 

 
Fig. 6 Prototype of Planterra. Source: Planterra - Urban Shift (2023) 

“Klimatile offers an innovative, sustainable solution to combat urban heat islands, with a 
sustainable, passive cooling solution, enhancing the comfort of city life. The cladding system 
employs evaporative cooling to naturally reduce the interior and surrounding temperatures by 3-
10 degrees Celsius. Klimatile combines aesthetics with sustainability, featuring captivating 
designs on clay surfaces. Klimatile's easy-to-install, locally produced clay tiles outperform 
competitors due to its passive cooling capabilities. It supports green building goals, saving costs 
and enhancing comfort. By reducing temperatures, Klimatile contributes to a better urban 
environment, addressing climate change challenges.” (Klimatile, 2023) 

 
Fig. 7 Prototype of Klimatile. Source: Klimatile - Urban Shift (2023) 
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“SustainaBite is dedicated to combat food waste, with a particular emphasis on household food 
waste, which accounts for over 55% of the total. To address this issue, SustainaBite proposes an 
app that empowers customers to find discounted food products from nearby retailers. Through 
the app, customers can access recipes that utilise complementary food items in precise 
quantities, ensuring minimal wastage. Users can conveniently order and pick up these items. In 
cases where discounted products are not available, the app provides a diverse selection of 
recipes, including those crafted by renowned chefs.” (SustainaBite, 2023) 

 
Fig. 8 App design of SustainaBite. Source: SustainaBite - Urban Shift (2023) 

“Second Slice proposes to repurpose bread waste into vegan leather through the use of mycelium 
technology offering an environmentally conscious alternative to conventional leather production, 
and simultaneously curbing food waste. By harnessing mycelium's transformative potential, 
Second Slice has pioneered a method that converts discarded bread into a versatile, leather-like 
material. Through their unique approach, Second Slice envisions a transformative impact on the 
leather industry.” (Second Slice, 2023) 

 

 
Fig. 9 Prototype of Second Slice. Source: Second Slice Urban Shift (2023) 
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The results of the start-ups varied in terms of level of development. This was as a result of different 
factors, such as team dynamics, and levels of motivation. As some of the start-ups developed 
and evolved their ideas, some students lost motivation as the solution was no longer what they 
thought it was going to be. Many of the group dynamic challenges are believed to also come from 
the approach to group formation. Even though some students encountered challenges within their 
groups, all students believe that this kind of teaching should be incorporated into mainstream 
architectural or higher education programmes.  

One of the highlights of the programme was the Closing Ceremony in Barcelona, hosted by IAAC. 
The students had a boost of motivation when they saw the prototypes the IAAC students had 
produced and expressed their inspiration of being in such a creative environment. The Final Pitch 
was formatted in competition, with each group getting 3 minutes to pitch, followed by a 10 minute 
interrogation by the jury. The jury consisted of invited business innovation experts as well as 
faculty from IAAC. The invited jury were thoroughly impressed by the level of development of the 
start-ups, especially the prototypes they had already created. As a result, some groups were 
approached by one of the business experts as he was interested in supporting their idea and 
investing. This was a testament to the success of implementing a transdisciplinary programme 
within an architectural masters programme.  

Discussion 

As Living Labs 2023 has concluded, the lessons learned will be taken into consideration in 
preparation for the 2024 edition. Firstly, it is crucial to establish a positive dynamic within the 
transdisciplinary student teams. Good team dynamics are not self-evident, as students come from 
very different educational and cultural backgrounds. While this diversity presents an opportunity 
for fruitful collaboration, it also makes it difficult to find common ground and work together 
efficiently. Additionally, keeping all 40 students motivated and focused throughout the semester 
can be challenging. Since students come from different countries, after the first kick-off week, 
they return to their home universities and continue working together online. It became apparent 
that the initial motivation diminished as collaborative work continued in the virtual environment, 
with some losing interest in the project idea and not having the motivation to put in additional 
effort. The creative momentum seemed to be lost in the transition from in person to remote 
working and as the ideas evolved.  

Secondly, it was interesting to witness architecture students stepping into the role of pitching their 
solutions, often taking leadership positions within the start-ups. This development is valuable for 
educators to note in the field of architecture as it varied from the BUILD Solution experience that 
was predominantly led by the business students. It can be stated that many architecture students 
already possess valuable leadership skills that can be effectively applied in various contexts, 
showcasing their willingness to take initiative and engage in continuous learning. Once given the 
tools to pitch, architects are more than capable of pitching their solutions from a business and 
design perspective.  

Thirdly, since the Living Labs follows an experimental teaching approach, and the same program 
will be conducted again in 2024, several feedback loops have been incorporated to enable 
trainers to receive input and enhance the program. These feedback sessions took place in a 
variety of formats including online surveys, interviews with trainers and students, and in-person 
feedback sessions integrated within the workshop. The input received covered all aspects of the 
programme, from workshops, to classes, to team formation with students specifying aspects that 
worked well and aspects that did not. For example, the presential activities were seen as 
fundamental for them to build their team and push the ideation process. Within the project, there 
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is one partner that is responsible for collecting and analysing the feedback, before presenting it 
in a report to all the partners with learnings and suggestions. This feedback is a fundamental 
aspect, as students learn from the faculty just as much as the faculty learn from the students. 

Based on the feedback and learnings from the Living Labs 2023, Living Labs 2024 is currently 
being adapted ready to be implemented in January 2024. This time emphasis is being placed on 
maintaining the level of motivation between the Kick-off and Closing Ceremony. One suggestion 
has been to give the students deliverables to make sure they continue to push the development 
of their ideas; however, as the start-ups develop at different rates, this may need to be adjusted. 
Furthermore, the team formation will be rethought to attempt to create more balanced teams and 
to have the solution be at the heart of the team. During the BUILD Solutions project, the team 
formation was done based on the direction of the solution the students wanted to work on, and 
each group had two students per discipline. For Living Labs 2024, aspects of the BUILD Solutions 
team formation will be reintroduced as there were less apparent conflicts than in Urban Shift.   

Conclusion 

Embracing an experimental teaching approach always poses new challenges. However, it can 
offer several benefits and opportunities for both the participating students and faculty. While the 
primary goal of the programme is to establish a supportive and nurturing environment where 
students receive all the necessary assistance to transform their ideas into viable start-ups, it is 
probable that only a portion of these start-ups will persist after the programme ends. Nevertheless, 
in line with the argument of Richardson (2011) and Derry and Fisher (2015), through 
transdisciplinary start-up education, students can acquire skills that will benefit them throughout 
their lives, in the job market or in the future starting their own businesses.  

Adapting to the needs and challenges of our planet means that architects have to think beyond 
their discipline, incorporating different perspectives to create impactful solutions. Through these 
kinds of programmes, architects can become facilitators of transdisciplinary collaborations and 
establish this approach as a norm within the field. Urban Shift aimed to create a transdisciplinary 
programme that equips students with abilities that extend beyond the discipline of architecture, 
complementing their architectural skills and enabling them to redefine the traditional role of an 
architect. 
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