LUDICH: Lund University Digital

Interactive Concert Hall

LUND

UNIVERSITY

FACULTY OF
FINE AND
PERFORMING
ARTS




Lu ND Final report

UNIVERSITY Date 2025-12-31

Faculty of Fine and Performing Arts, office
Jesper Larsson, Expert and project leader

LUDICH - Lund University Digital Interactive Concert Hall

New digital solutions to make live performances accessible at a new level
of quality through automated streaming with full user control.

An innovation project and a Thematic Collaboration Initiative to make culture accessible
across the Faculty of Fine and Performing Arts, the Lund University School of Economics
and Management, the Faculty of Law, the Joint Faculties of Humanities and Theology,
and the Faculty of Social Sciences.

Project owner: Sanimir Resic, Dean of Faculty of Fine and Performing Arts
Project leader: Jesper Larsson

Project duration: 2023-01-01 — 2025-12-31

Budget: 3 000 000 SEK

Postal address Box 117, 221 00 Lund Visiting address Arkeologen, Sandgatan 1, Lund Phone 046-222 00 00
Email projektkontoret@rektor.lu.se Website https://www.lu.se/



UNIVERSITY

Final report

Content

LUDICH - Lund University Digital Interactive Concert Hall

1.

2.

3.

SUMMARY

SCOPE OF THIS REPORT

PROJECT PARTNERS

. REPORTING ON THE FIVE AREAS OF ACTIVITY

. COLLABORATION WITH COURSES AND STUDY PROGRAMMES

. EXTERNAL FUNDING

. FINANCES

. ASSESSMENT OF THE PROJECT’S STRATEGIC DEVELOPMENT

. CONCLUSIONS AND RECOMMENDATIONS

Text Jesper Larsson
Layout and illustrations Lina Lanterno

Date 2025-12-31

11

16

39

45

51

56



1. SUMMARY

LUDICH — Lund University Digital Interactive Concert Hall — is a thematic collaboration initiative run
between 2023 and 2025 with the aim of developing new digital solutions to make ‘live performances’
accessible at a whole new level of quality. The project has explored the possibilities of automated
streaming with full user control, where the digital audience is given the opportunity to choose camera
angles, zoom in on sound and image, and edit footage — with the aim of creating an experience just as

engaging as that of the physical audience in the concert hall.

The project has been funded by a grant of three million kronor from Lund University, spread evenly over
three years, and has been led by the Faculty of Fine and Performing Arts with Jesper Larsson as project
leader and Dean Sanimir Resic as project owner. LUDICH has formed the academic core of the broader
innovation portfolio Kalaudioscope, which has been coordinated by Future by Lund and involved an

extensive network of external partners from industry, the cultural sector and the public sector.

Interdisciplinary collaboration

The main objective of the project as a thematic collaboration initiative has been to encourage relevant
faculties at Lund University to collaborate in new ways across faculty boundaries. At the start of the
project, four faculties were involved: the Faculty of Fine and Performing Arts, the Faculty of Engineering,
the Lund University School of Economics and Management, and the Faculty of Law. During the course of
the project, the external engagement has expanded to include six faculties with the addition of the Joint
Faculties of Humanities and Theology and the Faculty of Social Sciences. This broadening has enabled a
genuinely interdisciplinary approach in which technical development, legal analysis, businesslike

considerations, user experience and artistic perspectives have been integrated.

Campus Helsingborg has proved to be a particularly active partner in the collaboration, with the project
being integrated into first and second-cycle education in both Computer Science and Strategic
Communication. External collaboration with established research centres has also developed, including
the ABC Centre (Centre for Aesthetics and Business Creativity) at the Lund University School of
Economics and Management, and the interdisciplinary network CROCUS between the Joint Faculties of

Humanities and Theology, and the Faculty of Fine and Performing Arts.

External partnerships

During the project period, the consortium of external partners has grown from the original collaborators to
include, by the end of the project, a dozen organisations with varying roles and contributions. The core
partners, Axis Communications and Cinfo, have contributed hardware, software and cloud infrastructure.
Capgemini, initially through the design agency Frog, has provided expertise in user experience and

service design. OnstageAl has provided Al-driven video production technology.



On the cultural side, Malmo Live Concert Hall has served as the primary living lab where technical tests
have been carried out in a real concert environment and most of the internal project workshops have been
held. Malmo Opera has been added as a second test bed with more complex stage design and existing
professional streaming infrastructure. Helsingborg Arena and Scen have been a further partner, focusing
on broader event applications. Future by Lund has played a central role as coordinator of the innovation

portfolio and in supporting work on external funding, coordination and partner relations.

Activities carried out

The project has implemented around forty project meetings — twenty within LUDICH and an equal
number within the broader Kalaudioscope portfolio. In addition to the ongoing project activities, six major
workshop conferences, known as Takes, have been organised as regular meeting places for all the
project’s stakeholders. These have been held approximately every six months and have brought together
between 25 and 60 participants from academia, industry, the cultural sector and the public sector. Takes
have served as opportunities for demonstrating technical developments, presenting research results,
holding workshops on specific issues, and facilitating networking and the exchange of ideas between the

project partners.

Technical development has been carried out within the seven dimensions that define the portfolio’s work:
audio, image, data traffic, user experience, legal aspects, business models and artistic content. In the field
of audio, extensive testing has been conducted using various recording techniques, including ambisonic
(three-dimensional) sound and Dolby Atmos for an immersive spatial experience. In the field of video,
automated video production has been tested, where Al algorithms and score-driven editing enable
personalised cuts. Data traffic tests have been implemented to validate streaming to multiple simultaneous

users via 5G and cloud-based solutions.

The various scenarios explored by LUDICH during the project period.
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An overview of the technical solution.

Education and student involvement

The project has generated significant educational outcomes through integration into Lund University’s
regular activities. Three master’s theses have been completed with a direct link to the project’s research
questions. At the Faculty of Engineering at Lund University, this resulted in the thesis “Switched-On
Malmé Live” by Kaspian Jacobsson and Moa Bjorkman, which explored VR-based solutions for concert
experiences. At the Lund University School of Economics and Management, two theses were completed:
“Navigating the Nexus” by Carl Hedelin and William Jansson Isgren, which analysed organisational
aspects of the innovation process, and “The power to be creative” by Savana Alves Pires and Arianna
Isabelle Ragonese, focusing on creative processes in interdisciplinary external collaboration. In addition,
the project has been involved in first and second-cycle education at several faculties. Computer science
students at Campus Helsingborg have developed a media player as part of their education. VR/AR
students at the Ingvar Kamprad Design Centre have created visualisations of musical temperament. The
Academy of Music’s Symphony Orchestra has participated on two occasions with its spring concerts for
recording and technical testing. Law students have been involved in group seminars and, through the

Konsert X project, in mapping copyright issues.

External funding and research applications

Efforts to secure external funding have yielded several concrete results. Region Skéne’s cultural
administration was awarded ERDF funding of 350,000 Swedish kronor for cross-innovation activities,
with LUDICH serving as the flagship project. Vinnova awarded SEK 1 million for the one-year Konsert
X project, which has enabled a systematic mapping of the legal conditions for interactive concert
streaming. The Spanish partner Cinfo received €1.5 million in national funding for a 5G project in which

Kalaudioscope is included as a test bed.



At Lund University School of Economics and Management, the establishment of the ABC Centre has
resulted in funding for a professorship and two postdoctoral positions linked to the project’s research
questions. At the same time, a number of applications have been rejected, including the interdisciplinary
DIPA application to the Swedish Research Council and applications to Region Skéane for an Artist in

Residence programme and development grants for Mejeriet as a new test bed.

A major EU application from the EIC, Pathfinder Open, in which Lund University was the lead applicant,
was submitted in May 2025 and received 4.35 points out of 5. These rejections have provided valuable
lessons on how future applications should be formulated and which funding sources are best suited to the

nature of the project.

Challenges and lessons learnt

The project has faced several challenges that provide important lessons for future thematic external
collaboration initiatives. Gaining buy-in within the faculties has proved more difficult than expected, both
on the research and teaching sides. Researchers often express concern that involvement in thematic

collaboration takes up time that would otherwise be devoted to their own research.

On the teaching side, opportunities are limited by existing teaching plans and a lack of time for innovation
discussions with other faculties. The legal requirements for the implementation of tests, prototyping and
innovation have necessitated more administrative preparation than was originally anticipated. This applies
in particular to student participation and external engagement, where issues of consent, data protection
and copyright require careful handling. The consequence has been that the practical trials have been fewer

and more limited than planned, although this insight in itself constitutes an important research result.

Results and achievements of objectives

Overall, the project is assessed to have developed in line with the expectations described in the original
application, albeit with certain shifts in focus and timetable. The interdisciplinary external collaboration
that formed the core mission of the project has been established and gradually deepened. The consortium
of external partners has grown and consolidated. Living lab environments have been established and used
for technical testing. Student involvement has taken place at both undergraduate and second-cycle studies

levels. External funding has been secured, albeit to a lesser extent than desired.

The project has laid the foundations for continued development through the Kalaudioscope innovation
portfolio, with concrete plans for the period 2026-2030 and ongoing work on applications for major
research funding. The final project report serves as an important communication document summarising
three years of work aimed at taking the accessibility of culture to a new level through digitisation and

interdisciplinary external collaboration.



2. SCOPE OF THIS REPORT

This project report constitutes the final report for the thematic collaboration initiative LUDICH — Lund
University Digital Interactive Concert Hall — and covers the entire project period from 1 January 2023 to
31 December 2025. The report is intended to provide a comprehensive overview of the project’s
implementation, results and lessons learnt in relation to the original application and the project plan drawn
up in March 2023.

Relationship to Kalaudioscope

From the outset, LUDICH has been integrated into a broader initiative that was later defined as the
Kalaudioscope innovation portfolio. This means that the distinction between what specifically belongs to
the thematic collaboration initiative and what constitutes activities within the overall portfolio is not
always clear-cut. This report primarily presents the activities and results funded through the thematic
collaboration initiative’s budget of three million Swedish kronor. At the same time, it is necessary in many
respects to describe the development of the broader portfolio, as LUDICH’s academic contributions and
Kalaudioscope’s external partnerships are mutually dependent and reinforce one another. The
Kalaudioscope portfolio works with seven overlapping dimensions: audio, image, data traffic, user
experience, law, business models and artistic content. LUDICH has contributed academic expertise and
student involvement across all these dimensions, whilst the external partners have mainly contributed
technical infrastructure, expertise, software and test environments. The report describes how these

contributions have worked together to achieve the project’s overall objective.

Relationship to the project plan

The report refers throughout to the project plan established in March 2023. The project plan defined four
main deliverables: to facilitate and coordinate the thematic collaboration project, to involve courses and
study programmes within the faculties, to seek and secure external funding, and to establish a living lab

for technical development and testing.

These deliverables have in turn been broken down into activities and sub-objectives that have been
monitored on an ongoing basis through project meetings and previous interim reports. The original
application to Lund University structured the project’s activities into five areas with associated budgets:

coordination, living lab, copyright and privacy, business models, and communication.

This report systematically accounts for both of these structures — both the project plan’s deliverables and
the application’s areas of activity — to provide a complete picture of how the granted funds have been used

and what results have been achieved.



Previous reporting

During the project period, two interim reports have been submitted. A mid-term report was drawn up in
August 2024 and a so-called two-thirds report was submitted in January 2025. These reports have outlined
the project’s progress and highlighted the challenges and opportunities identified during the course of the
work. This final report builds on these previous reports but provides a more coherent and analytical
overview of the entire project period, including the activities carried out during the final project year,
2025.

Unlike the interim reports, which primarily served an internal function for follow-up and governance, the
final report is intended to function as an external communication document that can be shared with
stakeholders outside the immediate project circle. The report is therefore more detailed in its descriptions
and includes background information that may be necessary for readers who have not followed the project

on an ongoing basis.

Limitations on the report’s content

The report focuses on the activities carried out during the implementation phase of the thematic
collaboration initiative’s funding and mandate. This means that certain related activities undertaken by the
project’s external partners on their own or within the framework of other funding are only mentioned in

general terms.

For example, Cinfo has carried out extensive technical development funded by Spanish and European
funds, and Malmo Opera has developed its streaming infrastructure as part of its regular operations. These
activities have benefited from and contributed to LUDICH, but are not reported in detail in this report.
Nor does the report address technical development at a detailed level, such as specifications for hardware,

software architecture or network protocols.

Such technical descriptions are documented in separate technical reports from the external partners and in
the degree projects carried out within the project. Instead, the report focuses on interdisciplinary external
collaboration, organisational lessons learnt and the results relevant to the University’s continued work on

thematic collaboration initiatives.

Structure of the report

Following this scope definition, there is an account of the project partners at the end of the project,
including the changes that have taken place during the project period. Subsequently, the project’s
completed joint activities are presented, with a particular focus on the recurring workshop conferences
(Takes) which constituted the project’s most important meeting places. The main body of the report
consists of a systematic account of the five activity areas defined in the original application: coordination,

living lab, copyright and privacy, business models, and communication.
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The report also includes separate sections on collaboration with courses and study programmes, external
funding and financial reporting. Finally, it provides an overall assessment of the project’s progress, as well
as conclusions and recommendations for future work.

Availability of documentation

In addition to this report, the project’s results are documented in several places. Web pages have been
created on the Faculty of Fine and Performing Arts’ section of the university’s website and on the central
research portal. Future by Lund has published information about the Kalaudioscope portfolio on its

website. Theses are available via the university’s publication database, LUCRIS.

Presentation materials from conferences and Takes are archived by the project management and can be

made available on request.

The project’s visual documentation, including photographs and video material from recordings and

events, is managed separately in light of the legal issues identified regarding consent and copyright.

3. PROJECT PARTNERS

From the outset, the thematic collaboration initiative LUDICH has been based on the principle of broad
collaboration between university faculties and with external partners from industry, the cultural sector and

the public sector.

During the project period, this collaborative network has both deepened and broadened, with the addition
of new faculties and external partners whilst existing relationships have been consolidated. This section
outlines the project partners at the end of the project and the changes that have taken place since its launch

in 2023.

Faculties at Lund University

At the start of the project, four faculties were involved, as specified in the original application: the Faculty
of Fine and Performing Arts, the Faculty of Engineering, the Lund University School of Economics and

Management, and the Faculty of Law.

During the course of the project, collaboration has expanded to include six faculties with the addition of
the Joint Faculties of Humanities and Theology and the Faculty of Social Sciences. This expansion has
taken place gradually and organically, driven by identified needs and opportunities rather than through

formal decisions on expansion.
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The Faculty of Fine and Performing Arts has served as the project’s home and host organisation.

The faculty has contributed project management through Jesper Larsson and overall governance through
Dean Sanimir Resic as the commissioning party and Vice-Dean Staffan Storm, who has been continuously
involved in progress reviews. The Faculty Office, with Administrative Manager Moa Lindell and later
Lars Uhlin, Finance Manager Hamidullah Turab and Communications Manager Lars Uhlin, has been
heavily involved in the project’s administration and in supporting the project manager. In addition, the
faculty has contributed artistic expertise and practical resources through the Inter Arts Center (IAC) as a
meeting place and testing environment, as well as through the Academy of Music’s Symphony Orchestra,
which has participated in recordings and technical tests. The Academy of Music has been the faculty’s
main participating department, and Vice-Chancellor Hans Hellsten has been deeply committed to the
project, particularly regarding the symphony orchestra’s involvement. Dragan Buvac, a teaching staff
member in Music Production, was appointed as the contact person. In addition, Professor Karin Johansson
has participated in the project in various ways, including as the principal applicant for the DIPA project

from the Swedish Research Council.

The Faculty of Engineering at Lund University has contributed technical expertise in areas such as
computer science, electronic systems, virtual and augmented reality, and human-computer interaction.
Professor Erik Larsson at the Department of Integrated Electronic Systems was one of the original project
members and, together with Flavius Gruian, has contributed expertise in system architecture and data
management and has consistently represented the faculty at all project meetings, application discussions,
etc. Giinter Alce and Kirsten Rasmus-Grohn at the Ingvar Kamprad Design Centre (IKDC) have
contributed expertise in VR/AR and interaction design. Campus Helsingborg, through Mats Lilja and
Christian Nyberg together with Kirsten Rassmus-Grohn, has proved to be a particularly active part of
LTH’s involvement, where the project has been integrated into the first and second-cycle studies / first and
second-cycle education programme in Computer Science and student groups have carried out concrete

development projects linked to LUDICH’s research questions.

Lund University School of Economics and Management has contributed expertise in innovation,
business models and organisational aspects of interdisciplinary collaboration. Professor Thomas Kalling
at the Department of Business Administration was one of the original project members and has
contributed expertise on strategic renewal and innovation processes. Professor Daniel Hjorth has been the
department’s main contact person and has brought perspectives from entrepreneurship research, whilst
also conducting his own research on the project as an innovation initiative. He has also played a central
role in all research applications and, during the project period, established the ABC Centre at Lund
University School of Economics and Management (Centre for Aesthetics and Business Creativity), where
LUDICH constitutes one of the centre’s first concrete content projects. The centre opened in November
2024 and, through its establishment, has attracted funding for two postdoctoral positions (Alexandra

Huang-Kokina and Robin Porsfeldt) linked to the project’s research questions.
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The Faculty of Law has contributed crucial expertise in copyright, data protection and the legal
framework for interactive concert streaming. Postdoc Aurelija Lukoseviciene was one of the original
project members, specialising in copyright and digital environments. Professor Ana Nordberg has joined
the team and contributed expertise in intellectual property law and technology law. Together, they have
applied for and led the Vinnova-funded project Konsert X, which has carried out a systematic mapping of
the legal conditions for the project’s vision. Law students have been involved in this work through

seminars, workshops and essay writing.

The Joint Faculties of Humanities and Theology have joined the project during its course and
contributed perspectives from aesthetics, philosophy and cultural theory. Professor Ingar Brinck at the
Department of Philosophy has contributed expertise on perception, experience and the aesthetic
dimensions of digitally mediated culture. Collaboration with the Faculty of Humanities and Theology has
also taken place through the interdisciplinary network CROCUS, which links research at the Joint
Faculties of Humanities and Theology, and the Faculty of Fine and Performing Arts.

The Faculty of Social Sciences has been involved through the Department of Strategic Communication
and the Department of Service Management and Service Science. Camilla Nothhaft and Katja Lindqvist
have contributed expertise in communication, service design and public relations. Campus Helsingborg
has also been a key hub here, where the project has been integrated into the Strategic Communication
programme. Collaboration has, among other things, resulted in student projects analysing the

communication aspects of digital concert experiences.

Changes in faculty involvement

During the project period, the level of involvement from the various faculties has varied in intensity. In
some cases, contact persons have been replaced or have not been as active as planned. This has presented
challenges for coordination and has required continuous work to maintain relationships and embed the
project within the respective faculties’ activities. An important lesson is that successful interdisciplinary
collaboration requires concrete incentives for the researchers and teaching staff involved. Those who
have been most actively involved have typically either had a strong personal interest in the project’s
content or identified clear opportunities to link their involvement to their own research or teaching.

Where such incentives have been lacking, engagement has tended to wane over time.

External partners

The consortium of external partners has developed significantly during the project period compared to

the original application.
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At the start of the project, the external partners included Malmo Live Concert Hall, Malmd Symphony
Orchestra, Axis Communications, Amazon Web Services, Frog (part of Capgemini) and Ehrlund
Microphones. The latter did not subsequently become involved in the project. By the end of the project,
the consortium had expanded to include a dozen organisations with varying roles and levels of

involvement.

Axis Communications has been a core partner throughout the project and has contributed camera
technology for the living labs established at Malmo Live and the Malmo Opera mobile unit. Six
network-connected cameras have been installed at Malmo Live and used for recordings and technical
tests. Axis has also contributed technical expertise and development resources, with an estimated value of
approximately 200,000 Swedish kronor per year. The company’s involvement is motivated partly by the
opportunity to test and develop products for new areas of application, and partly by an interest in so-called
dual-use, where the same camera technology can be used for both content production and security
applications. The main Axis personnel involved have been Malin Nordgren, Guillermo Quintanilla,
Rebecca Svensson and Peder Sandberg, but a large number of other employees have participated in

various activities.

Cinfo is a Spanish technology company that joined as a partner during the course of the project and has
become one of the most central players. Cinfo has contributed software for multi-camera management and
cloud-based streaming, as well as a mobile streaming unit that was transported from Spain to Sweden for
testing. The company has received €1.5 million in Spanish and European funding for a 5G project in
which Kalaudioscope is included as a test bed, which has provided significant indirect support for the
project’s technical development. Cinfos’ contribution is estimated at approximately SEK 100,000 per year
in direct resources, in addition to the indirect benefits of the externally funded development. The main
individuals involved from Cinfos have been CEO Antonio Del Corral and CTO Daniel Menendez, but a

large number of people from the company have been engaged.

Amazon Web Services has provided cloud infrastructure for data storage and streaming. AWS played a
prominent role at the start of the project but has gradually taken a more passive position, acting through

its partners Axis and Cinfo. The main person involved from AWS has been Dan Nygren.

Capgemini, initially through the design agency Frog and later through the Applied Innovation Exchange
Nordics division, has contributed expertise in user experience, service design and prototype development.
Capgemini has participated in workshops and contributed methods for user-centred design, futures
thinking and speculative design. They also hosted one of the project’s final-year projects: “Switch on

Malmé Live”. Capgemini’s main representatives have been Johan Miillern Aspegren and Arthur Veret.

Ericsson has joined as a partner with a focus on user needs, advanced data traffic and future network

technology.
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The company’s expertise in 5G and upcoming 6G technology is central to the project’s vision of
high-bandwidth, low-latency streaming. The collaboration has primarily involved participation in TAKES
and discussions regarding applications, as well as the establishment of a 6G Living Lab in Science
Village/Brunnshog. Ericsson’s main key personnel have been Michael Bjorn, Fredrik Dahlgren and

Hector Caltenco.

OnstageAl is a technology company that has developed Al-driven video production technology where
editing is automatically controlled based on the score and the structure of the music. This directly
corresponds to one of the visions described in the original application. OnstageAl has demonstrated its
technology at the project’s living labs, including at Science Village Hall, and is planning further tests in
collaboration with Malmo Opera. Key individuals involved at OnstageAl have been CEO Jakub Fiebig,
Matic Gajsec, Jakub Bialas and Simon Eder.

Malmd Live Concert Hall has served as the primary living lab for the project, in accordance with the
original application. The concert hall, with its world-leading acoustics for symphonic music, has provided
a testing environment for recordings and technical development. Malmo Academy of Music’s spring
concerts in 2023 and 2024 provided access to live performance situations for testing in the concert hall.
During the project period, however, the collaboration was affected by a change in management at Malmo
Live, which meant that dialogue with the orchestra’s musicians was temporarily suspended. The key
individuals involved at Malmd Live have been the successive CEOs Maria Frej and Erik Mikael Karlsson,

as well as planning manager Matilda Johansson and orchestra manager Emelie Sandgren.

Malmd Opera has been added as a second living lab environment during the latter part of the project. The
opera house has existing professional streaming infrastructure and experience of digital broadcasts, which
complements Malmd Live’s more experimental test environment. At the opera house, the signal from the
cameras on stage has been split so that one feed goes to a standard video mixer for normal streaming
production, whilst the other goes to the cloud for experimentation using Cinfo’s and OnstageAl’s
software. The Opera has also contributed artistic content with more complex stage design and
performance formats that challenge the technology in ways other than a symphonic concert. All of the
Opera’s resources—including the orchestra, choir, vocal soloists and technicians—were made available to
the project for the performances of Cosi fan tutte, La Bohéme, Mediet, Falstaff and Lohengrin, as well as
at two orchestral concerts. The main individuals involved from Malmo Opera were Head of Sound and

Streaming Svante Axbacke and Jesper Larsson, Head of Production, Planning and Audience.

Helsingborg Arena and Scen have been a partner focusing on broader event applications beyond the
classical concert setting. The collaboration has included presentations at the Impact Innovation Summit in
Helsingborg, as well as work with Strategic Communications and Helsingborg Concert Hall. The key
individuals involved at HASAB have been the successive CEOs Max Granstrom and Jeanette

Gustafsdotter, as well as Concert Hall Director Katrine Ganer Skaug alongside Jesper Larsson.
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Future by Lund has played a special role as coordinator for the Kalaudioscope innovation portfolio and in
supporting LUDICH’s work on external relations and funding. Future by Lund is an organisation jointly
owned by Lund University, Lund Municipality and the business community through membership. The
organisation has contributed expertise on innovation processes, portfolio methodology and application
procedures. Future by Lund has also provided the platform for communication regarding the
Kalaudioscope portfolio. Key individuals involved from FbL have been Charlotte Lorentz Hjorth, Birgitta

Persson, Katarina Skott and Peter Kisch.

Metastar and Adesso joined as partners during the latter part of the project, contributing to work on the

design of user experiences.

For the application for EIC Pathfinder Open funding, a special consortium was formed with additional
external European partners: Masterline, Art0, Ars Electronica alongside Lund University, Cinfo and

OnstageAl.
Change and continuity

In summary, the project’s partnership has been characterised by both continuity and change. The core
relationships with Axis, Malmo Live and the original faculties have persisted throughout the project
period, albeit with varying intensity. At the same time, the consortium has expanded significantly with the
addition of new faculties and external partners, which has strengthened the project’s capacity and

legitimacy.

An important lesson is that partnerships of this kind require continuous maintenance and cannot be taken
for granted. Changes in key positions within partner organisations, such as the change of management at
Malmé Live, can have significant consequences for the nature and intensity of the collaboration.
Successful partnerships are built on personal relationships and shared interests that need to be nurtured

over time.

4. REPORTING ON THE FIVE AREAS OF ACTIVITY

The original application structured the project’s activities into five areas of activity with associated
budgets: coordination (SEK 200,000/year), living lab (SEK 240,000-290,000/year), copyright and
privacy (SEK 75,000/year), business models (SEK 75,000/year) and communication (SEK
40,000-90,000/year). This section systematically reports on the implementation in each area and how the

results compare with the original plans.
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4.1 Coordination and consortium building

The coordination activity was described in the application as a priority assignment to hold together the
thematic collaboration initiative, including external stakeholders, as well as to work towards expanding
the consortium with more stakeholders and seeking contacts across all parts of the university to find

further academic partners. T

he budget of SEK 200,000 per year plus indirect costs for project management, totalling SEK 1,560,000
over three years, proved to be somewhat limited and has been increased to SEK 1,665,000, which has

been used to fund project management, meetings, applications and coordination efforts.

The fact that the project manager was also the initiator and the driving force behind the idea and the
fundamental question — namely, whether it was possible to translate a physical live experience into an
individualised digital format with full personalisation options — has been crucial to the project’s effective
development, coordination and adaptation. A recruited project manager who had to consult with the
steering group and await instructions and decisions would have found it considerably more difficult to
implement the large number of activities within such a broad partnership as the project involved, within

the relatively short time frame.
Project meetings and ongoing coordination

During the project period, twenty project meetings were implemented within LUDICH and an equal
number within the broader Kalaudioscope portfolio, totalling around forty meetings. These meetings
varied in format and participants depending on their purpose. Smaller working meetings brought together
the core group for operational discussions and planning. Larger meetings have included representatives

from all faculties and external partners for strategic discussions and building consensus.

Project manager Jesper Larsson has had primary responsibility for coordination and has worked to
maintain contact with all parties, plan and conduct meetings, document decisions and progress, and ensure
that the project proceeds according to plan. The coordination work has proved more demanding than
originally anticipated, particularly in terms of maintaining engagement from faculties where contact

persons have changed or where initial interest has waned over time.
Takes — the major workshop conferences

A central part of the coordination work has been the implementation of the recurring workshop
conferences, known as Takes. These have been held approximately every six months and have served as
the project’s most important meeting places, where all stakeholders have gathered for demonstrations,

discussions and networking. A total of six Takes have been held during the project period:
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Take 1! took place on 24 May 2023 at Malmé Live and brought together around 60 participants. This was
the project’s first major gathering and focused on presenting the vision, demonstrating the initial technical
setup and identifying issues for the ongoing work. Cinfos’ technology with Axis cameras was tested for
the first time on a full scale during a concert by the Academy of Music’s Symphony Orchestra. Workshop
sessions addressed issues such as individual zooming, social interaction in digital environments, user

experience, legal aspects and business models.
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Visual summary of Take 1.

Take 2! was held on 1 December 2023 at Malmo Live with around 30 participants. The focus of this Take
was student recruitment for degree projects ahead of the spring term 2024. The format was more
interdisciplinary in nature, featuring presentations of potential degree project topics from various faculties
and discussions on how students could be involved in the project’s research questions. Visit to the dress

rehearsal in the concert hall and student focus at Take 2.

Visit during rehearsal in the concert hall and student focus on Take 2.
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Take 3! took place on 4 June 2024 at Malmo Live with around 50 participants. On this occasion, results
from the recording session held on 28 April with the Academy of Music’s Symphony Orchestra were
presented. Audio recording results from the ERDF project were demonstrated, and the UX prototype
developed as part of the degree project at LTH was presented.
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Visual summary of Take 3.

Take 4! took place on 4 December 2024 at the Inter Arts Center with around 25 participants. This Take
had a more academic focus, with discussions about degree projects for the spring term of 2025 and how
the project’s results could be organised and documented ahead of its conclusion. The choice of the Inter

Arts Centre as the venue marked an expansion of the project’s test environments beyond Malmo Live.
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Take 5! was held on 3 June 2025 and focused on the presentation of the 2025 results, including the degree
projects completed during the spring and the results from the Konsert X project. Technical demonstrations

included OnstageAl’s score-based video production and tests implemented at Malmo Opera.
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Visual summary of Take 5.

Take 6! took place on 21 November 2025 as a closing conference for the thematic collaboration initiative
and, at the same time, a kick-off for the continued development within the Kalaudioscope portfolio. The

conference presented the results of recording tests at Malmo Opera’s orchestral concert, work within the

ABC Centre, the results of Concert X, and the role of Al in the performing arts.

Closing presentation with project manager Jesper Larsson and guest speaker Erik Rosales.
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Consortium development and partner relations

Efforts to expand the consortium have resulted in a significant broadening of the project’s partnerships,
from the original four faculties and six external partners to six faculties and a dozen external stakeholders.
This expansion has been achieved through a combination of active outreach and organic contacts that
have arisen through the project’s activities. Future by Lund was commissioned in 2023 to support work on
external relations and consortium building from 2024 onwards. The organisation has contributed its
prototype for innovation portfolio work and helped to structure the relationships between the project’s

partners.

Future by Lund’s role has been particularly important in positioning Kalaudioscope as a cohesive
portfolio rather than a collection of loosely connected projects. Kalaudioscope has also been used as an
example and prototype in other contexts within Future by Lund. This includes the development and
testing of the portfolio tracking tool LIEPT (Lund Innovation Ecosystem Portfolio Tracking) and, within
the framework of the EU policy mission EKIP, where Kalaudioscope has served as an example and

contributed expertise in workshops.

The implementation of an attempt to establish a general Memorandum of Understanding (MoU) with the
external partners was made in spring 2023. However, the work was shelved as it proved too complex and
potentially restrictive for the flexibility required at an early stage of innovation. Legal advice was sought
from Lund University in June 2024 to resume work on formalised partnership agreements. The intention
was to have more structured agreements in place by 2025, but this has not been achieved and the drafting
of these agreements is still under discussion. A cooperation agreement has been signed between Lund
University, the Faculty of Fine and Performing Arts and Cinfo regarding data collection and storage of

data from recordings within the framework of the project.

Coordination challenges

The coordination work has faced several challenges that provide important lessons for future thematic

collaboration initiatives.

A recurring challenge has been maintaining engagement from faculties where initial interest was not
followed by concrete action. In some cases, contact persons have changed or prioritised other

commitments, requiring repeated efforts to re-establish relationships and secure support for the project.

Another challenge has been balancing the need for structure and formalisation against the need for
flexibility and openness to new opportunities. Innovation projects of this kind require scope for
experimentation and reassessment, whilst the parties involved need sufficient clarity regarding roles,

responsibilities and expectations.
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Coordination has also been affected by external factors beyond the project’s control, such as a change in

management at Malmo Live, which impacted collaboration with the orchestra’s musicians.

Such changes underscore the importance of building relationships at multiple levels within partner

organisations, so that collaboration does not become overly dependent on individual persons.

4.2 Living lab

The establishment of a living lab was described in the application as a key activity in which Malmo Live’s
concert hall would initially be equipped with technology for initial testing in a real-world context. The
activity also included information meetings and discussions with the musicians of the Malmo Symphony
Orchestra to foster acceptance and understanding. The total financial outcome of the activity was
approximately 350,000 Swedish kronor against a budget of 240,000-290,000 Swedish kronor per year,
totalling 800,000 Swedish kronor over three years, i.e. approximately 450,000 Swedish kronor less. The

funds have been used for technical equipment, recordings and testing activities as detailed below.

Malmo Live as the primary living lab

At Malmo Live, a living lab has been established through the installation of six network-connected Axis
cameras, together with audio recording equipment and software from Cinfo and AWS. This infrastructure

has enabled full-scale streaming tests in a professional concert environment with musicians and an

audience.

Six installed cameras have been able to stream concerts from different angles.

Two full-scale recordings have been carried out with the Academy of Music’s Symphony Orchestra, at
their spring concerts in 2023 and 2024 respectively. The recording in April 2024 was particularly
extensive and included testing of 176 microphones and five different recording techniques, with

Tchaikovsky’s Fourth Symphony serving as the test piece.
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The results of this recording have been analysed and demonstrated at workshops, providing valuable
insights into the possibilities and limitations of immersive sound in a concert setting. The ERDF-funded
sound project, focusing on spatial and ambisonic sound, has been a key part of the living lab activities.
The project's implementation involved collaboration with the Academy of Music and the Inter Arts
Center, and it included workshops involving ten sound experts, during which various recording techniques

were evaluated.

The implementation of a listening workshop took place at the Inter Arts Center in November 2024,
followed by a demonstration of spatial sound in a Dolby Atmos environment with 21 speakers calibrated
for a precise spatial experience. Sound experts Sebastian Hastrup and Tim Bishop have made significant
contributions with their specialist expertise in ambisonic sound. The collaboration with the musicians of
the Malmo Symphony Orchestra, which was emphasised in the original application, has developed but has
also faced challenges. The dialogue with the musicians regarding the project’s purpose and implications
began as planned, but was paused following a change in management at Malmo Live. The hope has been
to resume this dialogue, but the practical tests have, out of necessity, had to be carried out primarily with
the Academy of Music’s Symphony Orchestra at Malmo Live, whose participation has been secured

through the university’s internal channels.

Malmo Opera as a complementary test environment

In autumn 2024, Malmo6 Opera was added as a second living lab environment. The opera house has an
existing professional streaming infrastructure with experience of digital broadcasts to audiences, which
complements Malmd Live’s more experimental setup. The opera’s complex stage design and performance
format — with moving singers, scene changes and dramatic lighting — presents technical challenges in

ways that differ from the relatively static symphonic concert.

Equipment from Cinfo has been loaned to Malmo Opera to split the signal from the opera’s existing
camera system, enabling experiments to run in parallel with regular streaming operations. Tests with this
setup began in the winter of 2025 and have included performances of Cosi fan tutte, Salome, La Bohéme

and Lohengrin, during which individual image and sound choices were tested and evaluated iteratively.

The implementation of a showcase and trial of OnstageAl’s technology took place at Science Village Hall
in January 2025 in conjunction with a concert by the Malmo Opera Orchestra. This demonstration
highlighted the potential of Al-driven video production, where editing is automatically controlled based

on the score and the structure of the music, in line with the vision outlined in the original application.

During Malmo Opera’s touring production of Falstaff — Malmé Opera on a Truck, the implementation of
streaming was carried out using mobile equipment from Cinfo via the public 5G network to care homes in
Skane. The performance was streamed on five occasions from various locations in Skéne.
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Other test environments and mobile capacity

The Inter Arts Centre (IAC) at the Faculty of Fine and Performing Arts has served as a complementary
test environment, particularly for workshops and smaller experimental productions. The IAC offers a
more flexible and controllable environment than the large concert halls, making it suitable for early

prototypes and concept testing.

In 2025, Cinfo produced a mobile streaming unit that was transported from Spain to Sweden. This mobile
capacity enables testing at locations without permanent installations, such as Mejeriet in Lund and other
potential test environments. The mobile unit has also been used to demonstrate the possibilities of
5G-based streaming to care homes and other locations that are difficult for traditional concert audiences to

reach, in connection with the aforementioned Falstaff tour in early summer 2025.

The mobile streaming system has been used in real concert environments.

There have been plans to establish further living labs, including at Mejeriet and in the Science Village
Hall, where a 6G Living Lab at Brunnshog is also under discussion. Applications for development grants
from Region Skane for Mejeriet were rejected, but work on establishing new test environments continues

within the framework of the ongoing development of the Kalaudioscope portfolio.

International test environments

Through the partnership with Cinfo, the project has also gained access to international test environments.
In Spain, a major music festival has been used for testing 5G technology during the summers of 2024 and

2025.

The results of these tests have been incorporated into Kalaudioscope and have contributed experiences

from a different cultural context and a different format to the Swedish symphonic tradition.
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The project has explored different dimensions of live streaming: from audio to legal aspects.

The seven dimensions of the living lab work

The living lab activities have been conducted within seven dimensions that define the portfolio’s work:

Audio has been a priority area with extensive testing of various recording techniques. In addition to the
176 microphones and five recording techniques, the work has included ambisonic (three-dimensional)
sound, the Dolby Atmos format and so-called 360 Reality Audio. A key question has been how sound can
be ‘zoomed’ in conjunction with the image, so that the user has a coherent experience when focusing on
different parts of the orchestra. The technology does not yet allow this to be done in real time to the full

extent for individualised livestreams.

Image has been developed through the capabilities of Axis cameras for digital zoom and automated
editing, image recognition and positioning. OnstageAl’s score-based system has been tested and has
shown potential for personalised video production. Tests with 360-degree camera technology have been
carried out to explore the possibility of giving the user freedom to choose their viewing direction. Object

recognition and Al control have been investigated as methods for automated camera movement.

Data traffic has been tested with up to 45 simultaneous users during the La Bohéme performance, which
has validated the technical solutions for multi-user streaming. 5G streaming has been tested, including to
care homes in the ‘Falstaff on a lorry’ project. AWS cloud solutions have been used for scalable data
management, and Cinfos’ multi-camera platform has handled issues relating to synchronisation and

latency.

User experience has been explored, among other things, through the VR prototype developed in the thesis
by Kaspian Jacobsson and Moa Bjoérkman at LTH. The Social Rooms concept has been developed in
collaboration with Adesso and students Jonas Stéleker and Johan Magnusson to enable a shared digital
concert experience. Low-fi prototypes and user tests have been carried out to explore different interaction
patterns. Speculative design methods and the ‘futures bazaar’ format have been used to broaden the

creative scope during workshops.
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Legal considerations have been a crucial factor that has, in many ways, limited what has been possible to
test in practice. Issues of consent, copyright and data protection have required careful handling, which is

discussed in more detail in the next section.

Business models have been discussed in connection with the living lab activities, with a focus on issues

such as pay-per-view versus subscription, dual-use of the technology and revenue sharing.

Artistic content has been explored indirectly at each living lab and through discussions on how the new
technology enables new forms of artistic expression and new relationships between performers and

audiences.
Lessons from the living lab work

A key lesson is that the legal requirements for testing, prototyping and innovating demand more
administrative preparation than was originally anticipated. This applies in particular to tests involving
professional musicians, audiences or students, where issues of consent and rights must be handled
carefully. The consequence has been that the practical tests have become fewer and more limited than
planned, with a focus on situations where the legal conditions could be secured. Another lesson is the
value of having multiple living lab environments with different characteristics. Malmo Live’s symphonic
format, Malmo Opera’s dramatic complexity, the constant fluidity of touring, and Inter Arts Center’s
experimental flexibility have together provided a broader understanding of the technology’s possibilities

and limitations than a single test environment could have offered.

4.3 Copyright and privacy

The application identified copyright and privacy as key challenges and allocated 75,000 Swedish kronor
per year, totalling 225,000 Swedish kronor, to study how legislation should relate to technological
developments. During the course of the project, this area has proved to be even more complex and crucial
than originally assumed, and has therefore received increased attention, for example through the
Vinnova-funded project Konsert X. Thanks to this funding, the funds allocated to this area could be used

elsewhere in the project.
Legal challenges identified in the application

The original application identified several legal challenges: the relationship between copyright and new
technology and new behaviours, privacy risks associated with an increased number of cameras, and the
risk of sensitive material being disseminated. These issues have been confirmed and explored in greater

depth during the course of the project.
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A fundamental insight is that the problem is not the technology itself, but rather that the technology
enables new behaviours which give rise to new legal issues. When each user can choose their own camera
angle and editing, questions arise as to who is the author of the resulting product and how co-creation
should be treated. When Al systems generate edits based on a score, the boundary between human and
machine creation becomes unclear. When user behaviour is recorded to improve the service, data

protection issues arise.
The Konsert X project

The most significant outcome in this area of activity is the implementation of Konsert X, a one-year
project funded by Vinnova with one million Swedish kronor for the period August 2024 to August 2025.
The project has been led by Professor Ana Nordberg and Postdoc Aurelija Lukoseviciene at the Faculty of

Law and has carried out a systematic mapping of the legal conditions for interactive concert streaming.

Konsert X has conducted a so-called legal mapping exercise in which the legal frameworks have been
mapped and visualised to identify opportunities and obstacles. Workshops have been implemented in
Stockholm and Malmé/Lund with participants from academia, the cultural sector, the technology industry
and interest groups. These workshops have used a role-play format in which participants represented
various stakeholders — composers, musicians, concert halls, technology companies, streaming platforms,

audiences — to explore the different perspectives and identify potential conflicts
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Copyright issues

A key issue concerns the copyright of the recorded concert. In a traditional recording, there is a clear
author in the form of the video producer who chooses the camera angles and editing. But when each user
makes their own choices, who is the author? And how should remuneration to other authors — composers,
arrangers, musicians — be distributed when there is no single product but thousands of individualised
versions? The issue is further complicated by the role of Al systems. If an algorithm generates edits based
on the score, does the algorithm (or its creator) have any claim to copyright? How does this relate to the
underlying rights to the music and the performance? The project has also explored how existing licensing
structures work — or do not work — for new forms of distribution. The regulatory framework and
agreements of collective management organisations (such as STIM and SAMI) are designed for
traditional broadcasts and do not always work for interactive formats where users create their own

versions.

Data protection and privacy

Privacy issues have proved to be at least as complex as copyright issues. With an increasing number of
cameras that can be zoomed in on and directed individually, there is a greater risk of sensitive situations
being captured, intentionally or unintentionally. The audience’s privacy is affected when cameras sweep
across the auditorium, but also when the digital system records behaviours, preferences and tastes. The
musicians’ privacy is affected when detailed images of their faces and bodies can be studied at close

quarters by a digital audience, even when they are not playing.

The General Data Protection Regulation (GDPR) imposes requirements for consent and informed consent
that are difficult to apply in a concert setting with hundreds or thousands of people. How does one inform
everyone present that they may be captured on camera? How does one manage the requirement to be able
to withdraw consent? One specific issue that has been identified concerns Al training at live concerts. If
recorded material is used to train Al systems for automated editing or audience analysis, questions arise
regarding both consent and any rights to the resulting model. This is a legal grey area where existing

legislation provides limited guidance.

Fair remuneration

The project has also highlighted the issue of fair remuneration in a situation that is, in the project’s
terminology, “IP-heavy” — where many different rights are intertwined. The composer holds the rights to
the work. The orchestra and its musicians hold the rights to the performance. The concert hall may hold
the rights to the recording. Technology companies may hold rights to the software and algorithms. How

should revenue be distributed fairly among all these parties?

28



This issue becomes particularly pressing if interactive streaming is to develop into a commercially viable
business. Without clear principles for revenue sharing, there is a risk that conflicts will block
development, or that one party will receive a disproportionately large share of the value at the expense of
others. Here, the project has contributed valuable insights, questions and knowledge to the EU policy

project EKIP, led by Future by Lund.

Personalisation and datafication

An emerging issue concerns the “datafication” that occurs when user behaviour is recorded and analysed.
If the system stores information about which camera angles the user selects, how long they watch, when
they pause or stop, a detailed profile of the user’s preferences and behaviour is created. This data has
potential value for service development and marketing, but raises questions about ownership, consent and
possible manipulation. Personalisation based on user data can enhance the experience, but can also create
filter bubbles where the user only sees what the algorithm thinks they want to see. In a cultural context,
there are questions as to whether this is compatible with art’s purpose of challenging and broadening

perspectives, as well as aspects of the democratic significance of publicly funded art.

The restrictive effect of legal considerations on prototype development

An important lesson from the project is that, in practice, legal issues have had a restrictive effect on the
possibilities for testing and prototyping. Uncertainty regarding the legal situation, combined with
requirements for consent and agreements, has meant that certain tests could not be implemented or have
had to be limited in scope. This is partly unavoidable — legal frameworks exist for good reason and must
be respected. However, it also underscores the need for legal research and policy development that can
provide clearer guidance and create the conditions for responsible innovation. The Konsert X project has
contributed to this by mapping the current situation and identifying areas where legislation or industry

practice needs to be developed.

4.4 Business models

The application allocated 75,000 Swedish kronor per year, totalling 225,000 Swedish kronor, to develop
potential business and financing models in parallel with technical development. The application also
mentioned the possibility of developing a proprietary cryptocurrency for payment of concert access, an
idea that was not pursued but which illustrates the experimental spirit that characterised the project’s early
phase. Extensive work on the overall user experience, known as UX, has been carried out within the
project, which is linked to work on potential business models. Financially, the costs for this area have

been reported under general coordination and project management.
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Theses on business models and innovation

Work on business models has largely been carried out through theses at the Lund University School of
Economics and Management. The thesis “Navigating the Nexus” by Carl Hedelin and William Jansson
Isgren analysed the organisational aspects of the innovation process within LUDICH and Kalaudioscope,
focusing on how collaboration between different types of actors can be organised to create value. The
thesis “The power to be creative” by Savana Alves Pires and Arianna Isabelle Ragonese explored creative

processes in interdisciplinary collaboration and how these relate to businesslike value creation.

The ABC Centre (Centre for Aesthetics and Business Creativity) at Lund University School of Economics
and Management was established during the project period, with LUDICH as one of its first concrete

content projects. The centre focuses on the intersection between aesthetics and business and has recruited
two postdocs whose research partly relates to the project’s questions regarding how cultural values can be

combined with economic sustainability.

Business models discussed

Several different business model options have been discussed within the project:

Pay-per-view means that the user pays for individual concerts or performances, possibly with
differentiated prices depending on functionality (basic streaming vs full interactivity). This model is
familiar from existing streaming services and relatively simple to implement, but may limit accessibility if

prices are set too high.

Subscription means that the user pays a periodic fee for access to a range of concerts, similar to the model
used by music streaming services such as Spotify or video streaming services such as Netflix. This model
provides more predictable revenue and can increase accessibility, but requires a sufficiently large and

attractive range of content to justify the subscription cost.

Freemium combines free basic functionality with paid premium features, for example free access to the
standard version but payment for full interactivity, a VR experience or archive access. This model can

maximise reach whilst generating revenue from the most engaged users.

Ad-supported offers users free access to content financed by revenue from companies advertising on the

service. This variant can be combined with freemium.

Institutional funding means that public grants, sponsorship or cultural funding finance the service in

whole or in part, so that users gain access for free or at a subsidised price.
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This model aligns with cultural policy objectives regarding accessibility but creates a dependency on

political priorities and the conditions set by funding bodies.

Dual-use and the broader applications of the technology

One businesslike aspect that has been discussed is the technology’s potential for dual-use — that the same

camera systems and software used for concert streaming can also be used for other applications.

Axis Communications’ interest in the project is partly motivated by this: camera technology developed for
cultural content can also have applications in security and surveillance, and vice versa. This dual-use
potential is businesslike as it broadens the market for the technology, but it also raises ethical questions.
Should cultural projects contribute to the development of surveillance technology? How are the differing

values and societal implications of the various areas of application managed?

The value of metadata and user behaviour

One businesslike value that has been identified is the metadata generated when users interact with the
service. Information about which concerts are popular, which camera angles users prefer, how long they
watch and when they stop has potential value for service development, marketing and research, but also,

of course, for the design and selection of the artistic content.

This data-economic aspect must be balanced against the privacy issues discussed above. There is a risk
that commercial incentives to collect and analyse user data will conflict with users’ right to privacy and

with the integrity of culture as a form of expression rather than a consumer product.

Revenue sharing

A key and unresolved issue concerns how revenue should be distributed among the many parties
contributing to the service: concert halls, orchestras, musicians, technology companies, platform operators

and rights holders.

The existing models for revenue sharing within the music industry are designed for traditional formats
and do not work seamlessly for interactive services. The project has not developed ready-made solutions

to these issues, but has helped to map out the problems and identify the trade-offs that must be made.

A key insight is that business model issues cannot be separated from legal issues concerning copyright

and from ethical issues regarding accessibility and the role of culture in society.
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Cryptocurrency and tokens

The idea of a proprietary cryptocurrency mentioned in the original application has not been pursued. The
idea was to create a digital currency linked to an international network of members that could be used to

access concerts globally.

This idea proved too complex and risky for its implementation within the scope of the project, not least in
light of the volatile and, in some cases, problematic experiences with cryptocurrencies during the period.
However, the concept of tokens — digital devices that provide access to specific content or functions — has
been discussed as a potential future element of the business model, without being linked to cryptocurrency

in a technical sense.

4.5 Communication

The application allocated increasing amounts for communication: SEK 40,000 in year 1, SEK 60,000 in
year 2 and SEK 90,000 in year 3, totalling SEK 190,000. The plan was to work continuously on
communication through a website, social media and a major conference highlighting future digital
opportunities for making culture accessible. The final expenditure amounted to approximately 390,000
Swedish kronor, 200,000 kronor more than budgeted, which was primarily due to the need for an external
communications consultant as the faculty’s internal resources were insufficient to meet the emerging

demand, partly due to an increasing number of partners in the project.

Websites and digital presence

A website for the project has been set up on the Faculty of Fine and Performing Arts’ section of the
university’s website:
(www.konstnarliga.lu.se/samverkan/lund-university-digital-interactive-concert-hall-ludich).

This page provides basic information about the project, its purpose and participating partners.

A supplementary page is available on the central research portal:
(www.lu.se/forskning/tematiska-samverkansinitiativ/digitaloch-interaktiv-konsertsal), which places the
project within the context of the university’s thematic collaboration initiatives.

Future by Lund has published information about the Kalaudioscope portfolio on its website
(www.futurebylund.se/portfoljer/personalised-future-of-digital-concerts), which gives the project
visibility within a broader innovation context and towards a target audience of business and public sector

stakeholders interested in future-oriented issues.

Several articles on the project’s activities have been published by FbL. The project was featured in LUM
(Lund University Magazine) in an article entitled “Become your own conductor”, which presented the
project’s vision to a wider university audience. The project has also been featured in the Innovation

District’s publication, which has contributed to its visibility within the local innovation ecosystem.
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Social media

Communication via social media, primarily LinkedIn, has taken place on an ongoing basis throughout the
project. Project manager Jesper Larsson has used his personal account to share updates on the project’s
activities and results. This personal approach has proved effective in reaching professional networks but
has limitations in terms of reach and continuity. It can be noted that external communication via social
media has been more limited than originally planned. The priority has been on internal communication
and on building the project rather than marketing it externally. A more ambitious external communication

strategy has been planned for the continuation of Kalaudioscope.

Internal communication

Internally, the project has primarily communicated via digital meetings — around 20 in total — with
agendas and minutes, as well as at the regular ‘Takes’ workshop conferences — six in total. In autumn
2024, an internal project newsletter, a so-called “feed”, was developed, which is updated regularly and
emailed to all project members. This newsletter has played a vital role in keeping the large and

geographically dispersed project group informed about activities, results and opportunities.

A short version of the project description, known as an ‘elevator pitch’, has been produced to enable
effective communication of the project’s content in informal settings. The elevator pitch has been used at

networking events, conferences and meetings with potential partners.

Conference presentations and external dissemination

The project has been presented at a number of external conferences and events:

e The UnExpected Innovations Biennial at Mejeriet in June 2023 and June 2025
e LU Future Days at Skissernas Museum in October 2023

e The opening of the Helsingborg Innovation District in May 2024

e The Nordic Orchestra Conference in September 2024

e The Impact Innovation Summit in Helsingborg in September 2024

e The inauguration of the ABC Centre at Skissernas Museum in November 2024
e EKIP Policy Forum, Tallinn, Estonia, October 2024

e Kulturmadet in Mors 2023, Denmark

e Swedish Performing Arts Copyright Day, presentation of KonsertX, November 2025
e Opera Europa Audio Visual Forum, Madrid, November 2025

e EKIP Cross Innovation Forum, Riksteatern, Stockholm, November 2025

e [P Teachers’ Conference in Copenhagen
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These presentations have helped to disseminate knowledge about the project to relevant target groups
within the cultural sector, academia and the business community, both nationally and internationally.

Documentation

Professional photographers and videographers have been commissioned for some of the larger events
(Takes) to produce visual material for use in communications.

A documentary film was made in connection with Take 1, in which selected partners explained why the
project was of interest to them.

A pitch film has been produced in collaboration with the production company Bloody Honey for use in
connection with applications for external funding.

The project’s academic documentation takes place through publication in LUCRIS (Lund University’s
research portal) and through the degree projects that have been carried out. Artistic documentation from
activities at the Inter Arts Center is archived in accordance with the faculty’s procedures for Art Files.

Communication challenges

One challenge for communication has been balancing the need for openness and dissemination against the
legal restrictions identified regarding recorded material.

Images and videos from concerts and recordings cannot be freely distributed without consent and rights
clearance, which has limited access to visual material for external communication. Partly for this reason,
the project has used illustrations and animations for visual communication rather than photographs and
filmed material.

Another challenge has been to communicate a complex, interdisciplinary project in a way that is
understandable and engaging for different target groups.

Technical details interest engineers but not necessarily cultural practitioners; legal issues interest legal
counsel but not necessarily musicians, and so on. Finding a form of communication that works for the
entire broad spectrum of stakeholders has required adaptation and flexibility.

Contracted communication support

External communication support was procured in June 2023, which meant that Lina Lanterno worked
approximately 15-20 hours per month on the project’s communication and as project management
support. This support has included strategic advice, copywriting, coordination of communication
initiatives and documentation.
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5. COLLABORATION WITH COURSES AND STUDY PROGRAMMES

One of the project’s four main deliverables, as set out in the project plan, was to involve courses and study
programmes within the participating faculties. This section outlines how the project has been integrated
into the university’s education at both second cycle and first cycle levels, the concrete results generated,
and the lessons learnt regarding the conditions for linking thematic collaboration initiatives to regular

courses and study programmes.
Master’s theses

Three master’s theses have been implemented with a direct link to the project’s research questions. These
theses represent concrete academic outcomes and have contributed both theoretical insights and practical

prototypes to the project.

The implementation of ““Switched-On Malmd Live” by Kaspian Jacobsson and Moa Bjorkman took place
at the Faculty of Engineering in the spring of 2024. The project explored how virtual reality (VR) can be
used to create immersive remote concert experiences. The students developed a functional prototype that
demonstrated the possibilities of combining 360-degree video with spatial audio in a VR environment.
The prototype was tested with users and generated valuable insights into how the digital concert

experience can be designed to be engaging and accessible.

What type of user are you?
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Images from the “Switched-On Malmo Live” prototype by Kaspian Jacobsson and Moa Bjérkman.

The work showed that VR technology has the potential to create a sense of presence that traditional video
streaming lacks, but also that there are significant challenges regarding equipment requirements,
user-friendliness and the so-called “motion sickness” that some users experience in VR environments.
The students’ work was presented at Take 3! in June 2024 and has contributed to the project’s

understanding of the technical and perceptual dimensions of the user experience.

“Navigating the Nexus’ by Carl Hedelin and William Jansson Isgren was implemented at the Lund
University School of Economics and Management in the spring of 2024. The work analysed the
organisational aspects of the innovation process within LUDICH and Kalaudioscope, focusing on how

collaboration between academia, industry and the cultural sector can be organised to create value.
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The students used theoretical frameworks from innovation research and organisational theory to
understand the dynamics of this complex partnership. The project provided insights into how different
organisational logics — the university’s academic logic, the companies’ commercial logic and the cultural
sector’s artistic logic — can both complement and clash with one another. The students identified success
factors for interdisciplinary collaboration, including the importance of shared meeting spaces, clear yet

flexible roles, and continuous communication.

“The power to be creative” by Savana Alves Pires and Arianna Isabelle Ragonese was implemented at the
Lund University School of Economics and Management and explored creative processes in
interdisciplinary collaboration. The study focused on how creativity arises and can be fostered at the
intersection of different disciplines and sectors, using LUDICH as an empirical case study. The students
employed qualitative methods to examine how project participants from diverse backgrounds collaborated
and generated new ideas. The work contributed to an understanding of the cultural and social conditions
for creative collaboration, beyond purely organisational and technical aspects. The students demonstrated
how trust, openness and respect for different skills are crucial for interdisciplinary projects to realise their

creative potential.

Undergraduate projects at Campus Helsingborg

Campus Helsingborg has proved to be a particularly fertile environment for integrating the project into
first and second-cycle studies. Both the Computer Science programme at LTH and the Strategic

Communication programme at the Faculty of Social Sciences have included project-related modules.

In autumn 2023, four Computer Science students, under the supervision and with requirements definition
provided by the technical manager of the Spanish company Cinfo, worked on a project to simulate data

loads during live streaming. The students built a prototype programme that behaved like a user.

During the autumn of 2024, four Computer Science students at Campus Helsingborg carried out a group
project in which, following specifications from the project management, they developed a media player
tailored to the project’s needs. The students worked on implementing functionality to handle multiple
video streams and user-controlled camera angle selection. The work gave the students practical
experience of software development in a real-world context, whilst also contributing a concrete technical

component to the project.

Students in Strategic Communication have been involved in analysing the communication aspects of
digital concert experiences, including how services of this kind can be positioned and marketed to
different target groups. This work has provided insights into how the project’s vision can be

communicated and how potential users can be reached and engaged.
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VR/AR students at the Ingvar Kamprad Design Centre

In autumn 2024, four VR/AR students at the Ingvar Kamprad Design Centre (IKDC) carried out the
implementation of a project in which they created a visualisation of the temperament of music. The
students worked on translating musical qualities into visual expressions within a VR environment,

exploring the boundary between sound and image in an artistically and technically innovative way.

The project contributed to an understanding of how the digital concert experience can be enriched with
visual elements that go beyond the traditional video recording of musicians on stage. It also raised
questions about the relationship between music and visualisation — should the visual enhance or

complement the musical, and how does one avoid the visual distracting from the musical experience?

In the autumn of 2025, the implementation of a VR/AR project based on Malmo Opera’s main stage was
carried out by a further four students at IKDC. Using the Unreal game engine, they created a visualisation
of the scene changes in the production of Lohengrin, which was performed at the Opera that same

autumn.

The Academy of Music’s Symphony Orchestra

The Academy of Music’s Symphony Orchestra has participated in the project on two occasions with its
spring concerts at Malmo Live, in 2023 and 2024 respectively. The orchestra consists of students from the
Academy of Music, and their participation has enabled the full-scale recordings and technical tests carried

out as part of the project.

Law students and Concert X

Master’s students in law (approx. 25 at a time) held group work workshops at Malmo Live in the autumn
0f 2023, 2024 and 2025, led by Ana Nordberg and Aurelija Lukoseviciene. The students discussed
copyright issues based on LUDICH following an introduction by Jesper Larsson, during which the

students also visited the concert hall at Malmo Live.

As part of the Vinnova-funded Konsert X project, law students at the Faculty of Law have been involved
in mapping the legal framework for interactive concert streaming. The students have participated in
seminars and workshops where issues relating to copyright, data protection and contract law have been
discussed. This involvement has given the students the opportunity to work on current and practically
relevant legal issues for which there are as yet no established answers in case law or legal doctrine. It has
also contributed to the project’s legal analysis through the perspectives and questions raised by the

students.
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Postdocs at the ABC Centre

The establishment of the ABC Centre (Centre for Aesthetics and Business Creativity) at Lund University
School of Economics and Management has resulted in the recruitment of two postdocs whose research is
partly related to the project’s research questions. These postdocs began their appointments in November
2024 and contribute academic expertise to deepen the understanding of the intersection between aesthetic
and businesslike values. Although the postdocs are not formally part of the educational activities, they
contribute to the research environment and are likely to be involved in supervision and teaching in the
long term. Their recruitment is a concrete result of the collaboration between faculties that the thematic

collaboration initiative has catalysed.

Challenges for educational integration

Despite the results achieved, the integration of the project into educational activities has faced significant
challenges. A fundamental difficulty is that academic programme syllabi are typically planned well in

advance and have limited scope for incorporating new elements or being flexible.

Teaching staff members interested in involving the project in their teaching often find it difficult to find
space for it in already fully booked course syllabi. Another challenge is that degree projects require
well-defined and narrowly scoped research questions that can be answered within the time available to the
student. The project’s broad and exploratory nature has sometimes made it difficult to formulate such
narrowly scoped questions, particularly in the early stages when it was not yet clear which specific

problems needed to be solved.

Copyright issues and the need to define the purpose and scope of data collection in advance proved
particularly challenging for students within the Faculty of Fine and Performing Arts and the Academy of
Music. These were, in themselves, understandable requirements that proved very difficult in relation to

innovation and pioneering development work where the scope cannot be defined in advance.

Coordinating the project’s timetable with the course and study programme’s semester structure has also
presented practical challenges. Degree projects typically begin at the start of the semester and must be
completed by the end of the semester, which does not always coincide with when the project has concrete
needs or opportunities to involve students. Three years, which has been the project’s timeframe, is a short
period in an academic context. It takes time for teaching staff to recognise the project’s potential and to
implement it within the courses and study programmes. Just as the structure of the student assignments
begins to take shape and make sense, the project period comes to an end. It is likely that the teaching staff
have experienced similar situations before and are therefore less inclined in future to open up to

involvement in new projects.



Lessons for future educational collaboration

One key lesson is the value of establishing long-term relationships with specific degree programmes and
teaching staff members, rather than attempting to reach out broadly to entire faculties. The most
successful collaborations have arisen where there have been committed individual teaching staff members
who have identified concrete opportunities to link the project to their teaching. Another lesson is that
student involvement requires clear supervision and realistic expectations. Students can contribute valuable
perspectives and concrete results, but they need support and guidance to do so effectively. The project
management has had to set aside time to formulate suitable assignments, supervise students during the
course of their work, and integrate their results into the project. Campus Helsingborg’s prominent role in
educational collaboration suggests that smaller and more cohesive campus environments may offer
advantages for interdisciplinary projects. The geographical proximity and closer relationships between
teaching staff members from different disciplines appear to facilitate the type of collaboration the project

aims to achieve.

Potential for continued educational collaboration

The experiences gained during the project period provide a solid foundation for continued educational
collaboration within the continuation of the Kalaudioscope portfolio. Relationships with the degree
programmes at Campus Helsingborg, LTH/IKDC and the Lund University School of Economics and
Management are established and can be built upon further. The ABC Centre’s postdocs contribute
academic capacity. The degree projects carried out demonstrate that the project can generate relevant and

feasible research questions for students on second-cycle studies.

One opportunity identified is to develop more structured forms of student involvement, for example by
establishing LUDICH/Kalaudioscope as a recurring theme for degree projects with predefined research
questions and established supervision capacity. This could provide both greater continuity in student

involvement and better integration of students’ results into the project’s development.

6. EXTERNAL FUNDING

One of the project’s deliverables according to the project plan was to seek and secure external funding for
development work and research. This section reports on the applications that were submitted, which were
approved and which were rejected, and what lessons have been learnt regarding the conditions for

attracting external funding to interdisciplinary collaborative projects of this kind.
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Overall strategy for external funding

The strategy for external funding has been based on two pillars. Firstly, the project has sought funding for
specific sub-activities and sub-projects that could be sufficiently defined to meet the requirements of calls
for applications for research funding at European level. Secondly, the project has worked to position itself
for larger, more comprehensive research funding at European level through the Kalaudioscope portfolio.
Future by Lund was commissioned in 2023 to assist in identifying suitable calls for applications, drafting
applications and coordinating the partnership’s joint funding efforts. The organisation’s expertise in
innovation funding and experience with EU applications has been invaluable in navigating the complex

landscape of funding opportunities.

Funding awarded

Region Skane’s ERUF funding for Cross-Innovation

Region Skéne’s cultural administration applied for and received ERUF (European Regional Development

Fund) funding of SEK 350,000 with LUDICH as a so-called lighthouse project.

These funds were used for an in-depth sound project, involving 10 sound engineers from diverse
backgrounds, which was implemented in 2024, including the extensive recording session with 176

microphones at Malmé Live in April 2024 and subsequent workshops for evaluation and demonstration.

ERUF funding also enabled a UX workshop in spring 2025 focusing on the design of the user experience.
The cross-innovation concept — where the cultural and technology sectors come together for mutual
innovation — has proven to be a fruitful framework for describing the nature of the project and attracting

regional development funding.

Vinnova — Konsert X

Vinnova awarded one million Swedish kronor to the Konsert X project, which was implemented between
August 2024 and August 2025. The application was drafted by the Faculty of Law, with Professors Ana

Nordberg and postdoc Aurelija Lukoseviciene as principal investigators.

The project has carried out a systematic mapping of the legal conditions for interactive concert streaming.
The Konsert X funding represents a significant contribution to the project’s total resources and has
enabled a deepening of the legal work that could not have been implemented within the framework of the
thematic collaboration initiative’s own budget. The project also demonstrates how distinct sub-projects

can attract targeted funding that complements the core funding.
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Cinfo’s Spanish and European funding

The Spanish partner Cinfo has applied for and received €1.5 million in national and European funding for

a 5G project in collaboration with the telecoms operator Telefonica.

Kalaudioscope and LUDICH are included as a test bed in this project, which means that significant
technical development is indirectly funded through the partner’s external funds. This funding illustrates
the value of international partnerships in attracting resources beyond Swedish funding sources. Cinfos’
success in securing Spanish funding has strengthened the partnership and enabled technical development

that has benefited the entire project.

The ABC Centre and postdoctoral funding

The establishment of the ABC Centre (Centre for Aesthetics and Business Creativity) at the Lund
University School of Economics and Management has resulted in funding for a professorship and two

postdoctoral positions linked to the project’s research questions.

This funding comes from private charitable foundations to develop the research area at the intersection of
aesthetics and business. The establishment of the ABC Centre would likely have taken place, albeit more
slowly, without the platform that LUDICH has provided for collaboration between the Faculty of Fine and

Performing Arts and the Lund University School of Economics and Management.

Portfolio progress

EIC Open Pathfinder
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41



Rejected applications

CICIL — Campus Helsingborg

In November 2023, a joint application called CICIL was submitted to Campus Helsingborg by LTH, the

Lund University School of Economics and Management, and the Faculty of Social Sciences.

The application aimed to secure funding for interdisciplinary research and educational development
linked to the project’s research questions. The application was rejected. The rejection was an early
disappointment for the project but also provided lessons on how future applications should be formulated.
The feedback indicated that the application needed to be clearer in its scope and more specific in its

expected outcomes.

DIPA — The Swedish Research Council

In February 2024, a comprehensive interdisciplinary application called DIPA (Digitalisation, Interactivity
and Participation in the Arts) was submitted to the Swedish Research Council. The application involved
all six faculties — the Faculty of Fine and Performing Arts, LTH, the Lund University School of
Economics and Management, the Faculty of Law, the Joint Faculties of Humanities and Theology, and the
Faculty of Social Sciences — and represented an ambitious attempt to secure greater research funding for

the project’s research questions.

The idea was to establish joint doctoral or postdoctoral positions across the participating faculties. The
application was rejected, which was a significant setback given the considerable effort that had gone into
drafting it. Feedback from the Swedish Research Council indicated that, despite its breadth, the
application did not sufficiently demonstrate how the various disciplinary contributions would be

integrated into a coherent research project rather than parallel sub-projects.

The rejection provided important lessons regarding the challenges of formulating genuinely
interdisciplinary applications. It is not enough to bring together researchers from different disciplines; the
application must also demonstrate how the disciplines will collaborate in a way that generates added value

beyond what each could achieve on its own.

Region Skane — Artist in Residence and development grants

In autumn 2024, two applications were submitted to Region Skane. One application concerned Artist in
Residence funding to engage an artist to explore the new artistic possibilities opened up by the project’s
technology. The other application was for a development grant to establish Mejeriet in Lund as a new

living lab environment for the project.
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Both applications were rejected in November 2024. The rejections were disappointing as they could have

helped to broaden the project’s artistic and physical base during its final year.

EIC Pathfinder Open

The most significant funding initiative is the application to EIC Pathfinder Open, an EU instrument for
ambitious, visionary research with the potential to create new technologies and markets. The application
was formulated within the framework of the Kalaudioscope portfolio and focused on Al-driven immersive

personalisation of concert experiences.

A large consortium of eight European partner organisations, with Lund University / LTH as the lead
partner, submitted the application in May 2025. The call for applications was comprehensive and targeted
projects in the early stages of their technical maturity with very high potential if successful. The funding

amounted to three million euros over three years and covered 100% of project costs.

The application was rejected in October 2025 but received a very good score of 4.35 out of 5. The EIC
Pathfinder application represents a maturity in the project’s level of ambition and international orientation.
Having started as a primarily local and regional initiative, the project has developed to the point where it

can formulate applications that compete at European level.

Planned applications

Creative Europe — Creative Innovation Lab

The project considered applying for funding from the EU’s Creative Europe programme, specifically the
Creative Innovation Lab call for applications, which supports innovative projects at the intersection of
culture and technology. Following a thorough analysis of the advertisement’s requirements and the
project’s circumstances, a decision was taken not to submit an application. The decision not to apply was
based on the assessment that the application would require a significant amount of work without a
sufficiently high probability of success, and that the project’s current level of maturity did not fully meet

the advertisement’s expectations regarding clear commercial prospects.

Opera Europa Audio Visual Development

Contacts have been established with Opera Europa, the trade association for European opera houses,
regarding potential collaboration on audiovisual development. Discussions have been held with, amongst
others, the Finnish National Opera regarding joint development projects on digital streaming and audience

development.
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These contacts have not yet resulted in concrete applications but represent a possible way to broaden the
project’s funding base and international network within the opera sector. The ABC Centre is well-suited to
act as the applicant organisation for this work, in collaboration with Malmo Opera and several external

partners.

6G Living Lab

There are plans to establish a 6G Living Lab in Science Village/Brunnshdg in collaboration with Ericsson
and other partners. Such a lab could attract research funding for next-generation network technology and
its applications in the cultural sector. The project has participated in preparatory discussions, but concrete
applications have not yet been formulated. The establishment of a 6G lab lies beyond the project period of
the thematic collaboration initiative but constitutes a possible continuation within the Kalaudioscope

portfolio.

Lessons on external funding

A key lesson is that external funding for interdisciplinary collaboration projects is harder to attract than is
often assumed. Funders tend to prefer applications with a clear disciplinary home and well-established
methods, whilst genuinely interdisciplinary projects fall between the cracks or are deemed too risky.
Another lesson is the value of working in parallel at several levels — small, focused applications for

specific activities and large, ambitious applications for long-term funding.

The smaller applications can generate rapid results and build a track record, whilst the larger applications

take longer but have the potential to transform the project’s capacity.

The partnership’s international dimension has proved to be an asset for funding. Cinfos’ success in
attracting Spanish funding illustrates how European partnerships can open doors to funding sources
outside Sweden. The EIC Pathfinder application builds on this insight by positioning the project as a

European rather than a Swedish initiative.

Finally, the experiences underscore the importance of not becoming dependent on external funding for the
project’s core activities. The three million kronor that constituted the core funding has enabled continuous
operations regardless of the outcome of individual applications. External funding has been used to deepen

and expand the activities rather than to maintain them.
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7. FINANCES

This section reports on the project’s financial outcome in relation to the budget set out in the original

application.

The report covers the entire project period 2023—2025 and follows the activity structure defined in the

application.

Allocated budget

The project was allocated a total budget of three million Swedish kronor from Lund University, evenly
distributed over the three project years at one million kronor per year. The funds were allocated to finance
the five activity areas specified in the application: coordination, living lab, copyright and privacy,
business models, and communication. In addition, funds were set aside for indirect costs (overhead) of
SEK 320,000 per year.

The original budget allocation per activity and year is shown in the table below:

Activity Year 1 (2023) Year 2 (2024) Year 3 (2025) Total

Coordination 200 000 SEK 200 000 SEK 200 000 SEK 600 000 SEK
Living lab 290 000 SEK 270 000 SEK 240 000 SEK 800 000 SEK
Copyright and privacy 75000 SEK 75000 SEK 75000 SEK 225000 SEK
Business models 75000 SEK 75000 SEK 75000 SEK 225000 SEK
Communication 40 000 SEK 60 000 SEK 90000 SEK 190 000 SEK

The budget allocation reflected the application’s priorities, with coordination and the living lab
constituting the largest items, whilst copyright, business models and communication were allocated more
limited funds. The rising budget for communication reflected the plan to intensify external

communication towards the end of the project when more results would be available to communicate.

Financial outcome

Overall, the project has spent almost all allocated three million kronor without exceeding the budget.
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At the end of the project, approximately 300,000 kronor remains. The slightly lower rate of expenditure
during the first few years, with funds carried over to later years, has enabled a more ambitious conclusion

to the project.

Income statement

Financial report, SEK

Project Standard Outcome
from project start
Income
Government grant, co-financing 3000 000
Other income 1838
Total Income 3001 838
Expenses
Salaries and fees -1155 820
Ongoing travel costs -6 318
Daily allowance -4 819
Travel expenses -98 036
Consultants / purchase of services -1417 270
Materials / consumption expenses -2 602
Total Expenses -2 684 866
Total 316 972
Other Balance ltems 3258
Carried Forward Eligible Amount 320 231
Estimated Advance / Co-financing
Estimated Eligible Amount 320 231

It is worth noting that the working time costs of faculty staff have not been budgeted for or reported in the

project, but constitute a significant cost borne by the faculties involved.

This primarily concerns staff at the Faculty of Fine and Performing Arts, the Lund University School of
Economics and Management, the School of Engineering and the Faculty of Law, but also within the
Faculties of Humanities and Social Sciences. It is difficult to accurately assess the financial value of these
contributions, but an estimate is approximately 10 hours per month on average per faculty and 15 hours

per month for the coordinating Faculty of Fine and Performing Arts.

In total, this amounts to 1,080 + 540 = 1,620 hours, and if these cost an average of 750 kronor, the value
is 1,215,000 kronor. The project’s coordination and management have accounted for the largest costs, as
have work on external applications and communication. This is also where funds have been used to cover
staff costs and contracted consultants. These costs also include work on coordinating the living labs and

Take-Workshop meetings.
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This means that the cost breakdown does not strictly follow the budget, and it appears that living labs,
work on copyright and business models have cost significantly less than budgeted, but they are therefore

included in the overall coordination costs.
Financial outcome per year
Year 1 - 2023

During the first year of the project, the funds were primarily used to establish the project’s infrastructure
and carry out the initial activities. Coordination work included organising project meetings, establishing

contacts with faculties and external partners, and planning the ongoing work.

Living lab activities included the installation of camera equipment at Malmé Live and the implementation
of Take 1! in May 2023. Expenditure in 2023 was lower than budgeted, partly because certain planned
activities were postponed and partly because in-kind contributions from external partners reduced the
need for direct expenditure. At the end of the year, SEK 325,000 remained of the annual budget, which

was carried forward to the following year.
Year 2 — 2024

The second project year was characterised by intensified activity on several fronts. Coordination work
included continued project meetings, Take 2! in December 2023 (which was administratively allocated to

the 2024 budget) and Take 3! in June 2024.

Living lab activities included the extensive recording in April 2024 and subsequent workshops.
Significant resources were also devoted to ensuring the legal framework and obtaining consent from the
students of the Academy of Music’s symphony orchestra regarding their data. This was a new and
unfamiliar area within the university and required a great deal of work for the implementation.

Procurement of Future by Lund for funding and partner support was implemented.

Communication support was procured and external communication was intensified. Expenditure in 2024
increased compared with the previous year but was still slightly lower than budgeted. The assessment in
the two-thirds report in January 2025 was that approximately SEK 200,000 would remain at the end of the
year. The figure turned out to be slightly higher, and these funds, together with the funds carried over
from 2023, provided a strengthened budget for the final project year.

Year 3 — 2025

For the third and final project year, there was an available budget of approximately 1,523,486 Swedish
kronor, consisting of the year’s regular allocation of one million kronor plus funds carried over from

previous years.



Activities in 2025 included the implementation of Take 5! and Take 6!, continued work on living lab
activities at Malmo Opera and Inter Arts Center, implementation of the Konsert X project, completion of
communication initiatives, extensive work on the comprehensive Pathfinder Open application including a

pitch film, and the compilation of the project’s results and final reporting.

The increased budget enabled a more ambitious conclusion than would have been possible with the
regular annual grant alone. By the end of the project, virtually the entire allocated grant had been spent,

with a small sum of approximately 300,000 Swedish kronor remaining, around 10%.

Overall, the project is therefore considered to have been very well implemented from a financial
perspective, and financial governance has been satisfactory as it has successfully handled both approved
and rejected supplementary applications and carried out the planned activities.

Outcome by activity area

Coordination and Indirect costs

The indirect costs, totalling 1,150,000 Swedish kronor, have been used to cover the salary costs of the
project manager, who was hired externally for the project. Expenditure for coordination support from
Future by Lund amounted to SEK 152,753, and for the consultant Lina Lanterno to approximately SEK
300,000 plus travel and subsistence costs of SEK 63,270. In total, management, coordination and
applications have cost SEK 1,665,000, with a budget of SEK 960,000 + SEK 600,000 = SEK 1,560,000.

Living Lab

In total, Living Lab activities, including Take workshops, have cost SEK 350,000. The funds have been

used for technical equipment, recordings, workshop activities and the larger Take events.

The installation of Axis cameras at Malmo Live, the hire of certain recording equipment, costs for venues

and refreshments at events, as well as remuneration for participants, have been financed through this item.

The in-kind contributions from external partners — in particular Axis’s provision of cameras and Cinfos’s
provision of software alongside technical equipment at Malmo Live and Malmo Opera — have meant that
the project’s own funds have been able to go further than would have been the case if all equipment and

technology had needed to be procured commercially and paid for from the project budget, which stood at

600,000 Swedish kronor.
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Copyright and privacy

The separate Vinnova funding for Konsert X of one million kronor has meant that the majority of the legal
work has been financed externally, which has freed up funds from this budget item for other purposes.

The budget totalling 225,000 kronor has been reallocated and used within the overall project coordination.

Business models

The total budget of SEK 225,000 for business models has been used for activities related to business
development and analysis. In practice, this work has been integrated with the coordination work and with
the degree projects at the Lund University School of Economics and Management that have addressed

business model issues. The outcome was just SEK 8,200 in direct costs.

The establishment of the ABC Centre, with its focus on the intersection between aesthetics and business,

has created an institutional platform for this work that extends beyond the project’s own budget.

Communication

The communications budget, which has increased over the years, has been used for procurement of
communications support, production of presentation materials and films, development of the website and
digital presence, and provision of documentation at events. The procurement contract with Lina Lanterno
for communications support, amounting to 15-20 hours per month, has been the largest single item. The

final expenditure was approximately SEK 390,000, which is approximately SEK 200,000 over budget.

Summary financial assessment

The external funding secured — ERDF funding of SEK 350,000 and Vinnova funding of SEK 1 million —
has provided a significant boost, enabling activities beyond what the core budget could have funded.
However, these funds have been managed within separate project budgets and are not reported in detail in
this report, which focuses on the thematic collaboration initiative’s own budget. The in-kind contributions
from external partners are difficult to quantify precisely but have clearly been of great value to the project.
Axis’s contribution of camera equipment and technical expertise, Cinfos’s contribution of software and
cloud infrastructure, Capgemini’s contribution of design expertise, and Future by Lund’s contribution of
portfolio methodology and application support have, taken together, provided resources worth several

million kronor in addition to the project’s own budget.

Furthermore, the working hours contributed by faculty staff have constituted a significant part of the

project’s finances but are not specifically accounted for within the project.
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Financial lessons

One lesson is the value of flexibility in budget management. The ability to carry over unused funds
between years has made it possible to adapt activities to the project’s actual progress rather than being

forced to implement activities solely to use up the annual budget.

The importance of involving all staff at Lund University cannot be overstated. At the same time, it should
be noted that, as the faculties did not budget for this in detail within the project, it has sometimes been
difficult for staff to set aside the time, which in practice has been unfunded and covered by means other

than the project’s accounts.

Another lesson is the importance of in-kind contributions from external partners. The project would not
have been able to implement the activities that were actually implemented if all the technology and
expertise had had to be procured commercially. This underlines the value of building partnerships where

the parties contribute their respective strengths rather than merely seeking to attract cash funding.

Finally, the financial experience confirms that thematic collaboration initiatives of this kind require stable
core funding to enable long-term work. Although external funding is valuable and desirable, it is often

uncertain and takes time to secure.

Without the three-year core funding of three million kronor, the project would not have been able to build

the capacity and relationships required to compete for larger external funds.
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8. ASSESSMENT OF THE PROJECT’S STRATEGIC DEVELOPMENT

This section provides an overall assessment of how the project has developed in relation to the
expectations described in the original application and project plan. The assessment aims to provide an
honest and balanced picture of what has worked well, the challenges encountered and the factors that have

influenced the project’s development.

Overall assessment

The project is assessed to have developed in line with expectations in all essential respects, albeit with
certain shifts in focus and timetable compared to the original plan. The interdisciplinary external
collaboration that constituted the project’s core mission has been established and gradually deepened. The
consortium of external partners has grown and consolidated. Living lab environments have been
established and used for technical, artistic and user-related testing. Students have been involved at both
undergraduate and second cycle studies levels. External funding has been secured, albeit to a lesser extent
than originally hoped. The fact that the project manager was also the initiator and the driving force behind
the idea and the fundamental question—namely, whether it was possible to translate a physical live
experience into an individualised digital format with full personalisation options—has been crucial to the

project’s effective development, coordination and adaptation.

A recruited project manager who had to consult with a steering group, await instructions and decisions
would have found it considerably more difficult to implement the vast array of activities within such a
broad partnership as the project entailed in the relatively short time frame. At the same time, it must be
noted that some of the more ambitious visions in the original application have not yet been fully realised.
The fully personalised concert experience, where each user controls their own camera angle and audio
zoom in real time, remains a vision rather than a functioning service. The legal and technical challenges
identified have proved more complex than originally assumed and will require continued work beyond the
project period. The concrete work on developing business models and payment systems was set aside in
favour of more idea-based and exploratory work on user experiences, where several prototypes were

developed, tested and evaluated.

What has worked well

The Takes format as a meeting place

The recurring workshop conferences, Takes, have proved to be a successful format for bringing together
the project’s broad range of stakeholders. The physical meeting approximately every six months has

created opportunities for demonstration, discussion and networking that have been difficult to replace

with digital alternatives. Takes has served as milestones that have given the project rhythm and direction,
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and as occasions when participants who otherwise work in their respective environments have been able
to meet and exchange experiences. The format, combining presentations, demonstrations and workshop
sessions, has facilitated both knowledge transfer and active participation. Varying venues — Malmo Live
and Inter Arts Center — have helped to highlight different aspects of the project’s issues and reach
different parts of the stakeholder network.

Portfolio methodology

The integration of LUDICH into the broader Kalaudioscope portfolio has provided the project with access
to a coherent methodology for innovation work. The Future by Lund portfolio approach, with its division
into yellow/green/blue zones for different maturity levels and the portfolio activity mapping according to
the LIEPT method, has helped to structure the work and position different activities in relation to one

another.

The portfolio perspective has also facilitated communication with external parties by providing a clear
framework for how different contributions and interests relate to the whole. Rather than explaining a
complex academic project, it has been possible to present a coherent vision in which each party can see

their role.

Student engagement through concrete degree projects

The involvement of students through well-defined degree projects has proved to be an effective way of

linking the project to the university’s educational activities.

The three master’s theses and the various undergraduate projects have generated concrete results —
prototypes, analyses, insights — whilst providing students with valuable experience of interdisciplinary
innovation work. The key to success has been formulating remits that are sufficiently defined to be
feasible within the scope of a degree project, yet meaningful enough to contribute to the project’s actual
development. This has required active engagement on the part of the project management but has paid off

in the form of committed students and relevant results.

The combination of academia, industry and the cultural sector

The project’s composition, involving partners from academia, industry and the cultural sector — the
so-called triple helix — has proved fruitful despite — or perhaps because of — the different logics and
perspectives these sectors represent. Academia has contributed analytical capacity and a long-term
perspective. The business sector has contributed technical expertise and market orientation. The cultural
sector has contributed artistic content and expertise, as well as a grounding in the reality — vis-a-vis the

audience — that the technology is ultimately intended to serve.
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An important insight formulated within the project is that “culture challenges technology to perform: not
the other way around”. Culture’s requirements for quality and integrity have driven technological
development towards higher ambitions than would have been the case had the technology been developed

solely on the basis of technical or commercial criteria.

Challenges and difficulties

Faculty buy-in

Despite the progress made, gaining buy-in within the faculties has been more difficult than expected. In
some cases, contact persons have been replaced or have not been as active as planned. Coordination has

required considerably more work than was originally anticipated.

A fundamental reason appears to be that researchers and teaching staff members at the university feel that
involvement in thematic collaboration initiatives competes with their other commitments, particularly
their own research. Without clear incentives — such as research funding, publication opportunities or

academic merit — involvement tends to be deprioritised when other requirements arise.

On the teaching side, opportunities are limited by existing teaching plans and the time required to plan
and deliver courses. Even teaching staff members who are genuinely interested in the project’s issues

often find it difficult to make room for them in their already fully booked timetables.

Legal considerations

The legal issues have proved to be more complex and more restrictive for practical operations than was
originally assumed. Issues regarding consent, copyright and data protection have required careful
handling and have, in practice, limited which tests could be carried out and how recorded material could
be used. The positive aspect is that these challenges have been the subject of systematic analysis through
the Konsert X project.

The legal review carried out provides a solid foundation for further work and for policy recommendations
that can help create better conditions for similar projects in the future. However, this does not alter the
fact that the legal obstacles have affected what has been possible to achieve during the project period.

External funding

Efforts to attract external funding have yielded some results, but to a lesser extent than originally hoped.
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Several ambitious applications have been rejected, including the interdisciplinary DIPA application to the
Swedish Research Council and the comprehensive EU application to EIC Pathfinder Open. One lesson is
that genuinely interdisciplinary projects fall between the cracks in a funding landscape that is still
organised along disciplinary lines. Reviewers tend to lack the expertise to assess proposals outside their
own discipline and to favour applications with a clear methodological and theoretical basis. An active
effort is required on the part of funders to create the conditions for interdisciplinary research to compete

on equal terms.

Technical prototype development

Technical prototype development has been more limited than planned, partly due to the legal
considerations described above and partly because external funding for technical development has been
harder to attract than expected. The prototypes that have been developed — the VR experience from the
thesis project at LTH, the media player from the computer science students at Campus Helsingborg, and
Cinfo’s multi-camera software and OnstageAl notation recognition — have been valuable as proof of

concept but do not represent the full-scale service that the project’s vision ultimately aims for.

At the same time, it must be emphasised that the project’s remit as a thematic collaboration initiative was
primarily to facilitate collaboration and build a consortium, not to carry out extensive technical

development itself.

The technical development has mainly been funded by the external partners — primarily Cinfo — through
their own resources and external funding. The project’s role has been to create the conditions for this

development rather than to carry out its implementation.

Timeframe

One key lesson is that projects of this kind require more than three years to reach full maturity. Three
years have been sufficient to establish collaboration, build relationships, identify challenges and carry out
initial tests. However, moving from a vision to a functioning service, with all the technical, legal,
businesslike and organisational issues that need to be resolved, requires a longer time horizon. This
insight has motivated efforts to secure continued funding and development within the Kalaudioscope
portfolio beyond the formal project period of the thematic collaboration initiative. The placement of the
portfolio within the ABC Centre at the Lund University School of Economics and Management ensures

continuity but also requires additional funding.

Unforeseen developments

Certain developments during the project period were not foreseen in the original plan but have
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influenced the project in various ways.

The emergence of Malmo Opera as a living lab environment was not planned from the outset but has
proved to be a valuable expansion. The Opera’s existing streaming infrastructure and experience of digital
broadcasts complement Malmo Live’s more experimental set-up. The artistic and technical challenges
presented by opera — moving singers, scene changes, dramatic lighting, etc. — have enriched the project’s

understanding of the technology’s possibilities and limitations.

Axis’s partner company Cinfo’s multi-camera software, developed for sports, was identified early in the
project and could be quickly integrated into an initial prototype, enabling a strong understanding of the
potential right from Take 1! The dilemma is that, two and a half years later, it remains just as difficult to
ensure synchronisation between sound and image for personalised experiences due to the technical

architecture of web browsers.

OnstageAl’s score-based video production represents a technical development that directly corresponds to
one of the visions described in the original application. When the application was written, the idea that a
computer could read sheet music and suggest cuts based on the structure of the music was still
speculative. The fact that this technology is now available and has been tested within the project is an
example of how technological developments in the wider world have interacted with the project’s own

efforts.

The change of management at Malmo Live was an unforeseen event that had a negative impact on the
collaboration with the orchestra’s musicians. The planned dialogue regarding the project’s purpose and
implications for the musicians’ working conditions had to be postponed, which in turn affected the

possibilities for the implementation of tests with the professional orchestra.

Summary assessment

Overall, the project is assessed to have fulfilled its fundamental assignment of facilitating interdisciplinary
collaboration and building a consortium for the development of new ways of making culture accessible.
The platform that has been created — with committed faculties, established partnerships, functioning living

labs and documented lessons learnt — provides a solid foundation for continued work.

The challenges encountered — difficulties with faculty buy-in, legal obstacles, and limitations in external
funding — are not signs of failure but rather an expression of the complexity that interdisciplinary
innovation projects always face. The fact that these challenges have been clearly identified and analysed

is in itself a valuable outcome that can guide future initiatives of a similar nature.
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9. CONCLUSIONS AND RECOMMENDATIONS

This concluding section summarises the key conclusions from three years of work on the LUDICH
thematic collaboration initiative and formulates recommendations for future work — both for the continued
development of the Kalaudioscope portfolio and for other thematic collaboration initiatives at Lund

University.

Main conclusions

Interdisciplinary collaboration is possible but requires active facilitation

The project has shown that it is possible to establish meaningful collaboration between faculties with
widely differing traditions and working methods. Six faculties have been involved in a joint project
despite the fact that their disciplinary perspectives — ranging from composition to law, from computer

science to aesthetics — may at first glance appear difficult to reconcile.

The degree projects, workshops and joint applications implemented demonstrate that these perspectives
can enrich rather than hinder one another. At the same time, the project has confirmed that collaboration
does not arise of its own accord. It requires active facilitation, dedicated resources and sustained effort to
build relationships and bridge differences in language, methods and expectations. Without the ongoing
coordination efforts funded by the project, collaboration would likely have become fragmented or petered

out.

The role of culture as a driver of technical innovation

A key insight is that cultural applications can act as a driving force for technological innovation in ways
that benefit broader societal interests. The extremely high requirements that classical music places on
sound quality, synchronisation and user experience have driven technological development towards
solutions that can then be applied to other areas. The principle that “culture challenges technology to
perform” has proved to be a fruitful starting point for innovation work. This is significant at a time when
the cultural sector is often seen as a recipient rather than a driving force for technological development.
The project has demonstrated that culture’s uncompromising quality standards and its focus on the human

experience can help steer technology in directions that are genuinely valuable to people.

Legal issues are crucial and under-researched

The project has made it clear that the legal conditions for interactive concert streaming are more complex

and more crucial than is often assumed. Issues concerning copyright, consent, data protection and
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remuneration models cannot be treated as after-the-fact solutions but must be integrated into the
development work from the outset. The legal mapping carried out within the Konsert X project fills an

important gap and provides guidance for further work.

A broader conclusion is that legal research and policy development need to keep pace with technological
developments so that innovations can be realised in a responsible manner. It is not enough for the
technology to work; it must also be possible to implement it within the legal frameworks that protect

authors’ rights, performers’ integrity and users’ privacy.

External funding is important but not sufficient

Our experience of seeking external funding has confirmed both its value and its limitations.
The funds secured — from Region Skéne, Vinnova and indirectly through partners — have enabled

activities that could not otherwise have been implemented.

At the same time, several ambitious applications have been rejected, and it has proved difficult to attract
funding for genuinely interdisciplinary projects in a funding landscape that is still organised along

disciplinary lines.

The conclusion is that thematic collaboration initiatives require stable core funding that enables long-term
work regardless of the outcome of individual applications. External funding should be viewed as a

complement that enables deepening and expansion, not as a prerequisite for core activities.

Partnerships require ongoing maintenance

The project has shown that partnerships between universities, the business sector and the cultural sector

can be highly fruitful, but also that they require ongoing maintenance.

Relationships must be nurtured over time; changes in key positions within partner organisations can have
significant consequences; the logics and time horizons of different organisations must be handled with

respect and flexibility.

A particular challenge is balancing formalisation against flexibility. Formal agreements such as
Memoranda of Understanding can provide stability and clarity but can also become an obstacle if they are

too detailed or rigid.

The project has adopted a pragmatic approach where relationships have been built through practical
collaboration rather than through legal documents, with the intention of formalising partnerships only

once they have matured sufficiently.
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Recommendations for further work within Kalaudioscope

Secure long-term funding

The most urgent priority for the future is to secure long-term funding that enables development beyond
the project period of the thematic collaboration initiative. Applications to EIC Pathfinder Open and
similar schemes represent important steps in this direction. The portfolio of partners and the documented
track record built up during LUDICH provide a strong foundation for future applications. The lessons

learnt on how to formulate interdisciplinary applications should be applied systematically.

Deepen the most promising collaborations

Resources should be concentrated on the collaborations that have proved most fruitful, rather than
attempting to maintain broad but shallow collaboration with all parties. LTH/Campus Helsingborg and the
VR Lab at IKDC, the establishment of the ABC Centre at the Lund University School of Economics and
Management, and the legal work at the Faculty of Law appear to be particularly promising avenues to
build upon. This does not mean that other collaborations should be abandoned, but that expectations
should be realistic and that coordination resources should be allocated where they yield the greatest
return. It is better to have deep and productive collaborations with a few faculties than superficial contacts

with many.

Intensify work with Malmo Opera

The establishment of Malmo Opera as a living lab environment represents a significant opportunity that
should be utilised more systematically. The Opera’s existing streaming infrastructure, experience of
digital broadcasts and international networks through Opera Europa provide the conditions for both

technical development and the dissemination of results.

Develop structured forms of student involvement

The positive experiences of degree projects and undergraduate projects justify the development of more
structured forms of student involvement. Kalaudioscope could be established as a recurring theme for
degree projects in relevant courses and study programmes, with predefined research questions and
established supervision capacity. One possibility worth exploring is to create an interdisciplinary,
project-based course module where students from different courses and study programmes collaborate on
Kalaudioscope’s research questions. Such a module could provide students with experience of

interdisciplinary work whilst generating continuous input for the portfolio’s development.

58



Strengthen external communication

External communication has so far been relatively limited compared with internal communication. To
raise the project’s profile and attract more partners and funders, communication efforts should be stepped
up. Press coverage, publication in relevant journals and presentations at international conferences should
be prioritised going forward. A particular opportunity lies in communicating the project’s results within
policy contexts where issues relating to the digitisation and accessibility of culture are discussed. The
insights generated regarding the legal, technical and businesslike conditions for digital cultural

dissemination are relevant beyond the scope of this specific project.

Recommendations for future thematic collaboration initiatives

Set realistic expectations regarding the timeframe

Experience from LUDICH suggests that three years is a short period for thematic collaboration initiatives
aimed at genuine interdisciplinary collaboration and the establishment of external consortia. Future
initiatives should be planned with longer timeframes or with clear expectations regarding what can be

achieved within a three-year period and what will require continued work thereafter.

One possibility is to structure thematic external engagement initiatives in phases — an establishment phase
where external engagement is built and research questions identified, followed by an in-depth phase
where actual research and development is carried out. In practice, LUDICH has functioned as an

establishment phase; the in-depth development requires continued funding.

Include legal expertise from the outset

Legal issues should be given central attention from the outset in projects involving new technology,
personal data or intellectual property rights. Legal expertise should not only be available for consultation

but actively integrated into the project’s day-to-day work.

Invest in coordination

The coordination effort should not be underestimated or underfunded. Interdisciplinary collaboration
requires someone who actively works to hold the initiative together, maintain relationships, plan activities
and document progress. The budget allocated for coordination should be sufficient to enable substantial

work, not merely symbolic coordination.
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Create incentives for faculty engagement

To counteract the tendency for faculty engagement to wane over time, initiatives should be designed to
provide clear incentives for the researchers and teaching staff members involved. Opportunities for
publication, research funding and career advancement should be integrated into the project’s structure.
Without such incentives, collaboration risks becoming a voluntary undertaking that is deprioritised when

other requirements arise.

Concluding reflections

The LUDICH thematic collaboration initiative will formally conclude at the end of 2025, but the work
will continue. The vision set out in the 2022 application — to create new ways of making culture
accessible so that the digital audience can have an experience just as engaging as the physical one —

remains relevant and urgent.

The past three years have not fully realised this vision, but they have laid the groundwork for continued
development. The project leaves behind an established network of collaborating faculties and external
partners, documented experience of technical development and legal mapping, a generation of students
with experience of interdisciplinary innovation work, and a platform within the Kalaudioscope portfolio
for continued work. These are values that extend beyond what can be measured in monetary terms or

publications.

At a time when access to culture is both a matter of democracy and a matter of survival for cultural
institutions, LUDICH has helped to demonstrate what is possible and what is required. The path from
vision to reality is long and winding, but it has become somewhat clearer through the efforts of this

project.

The work that remains rests on a firmer foundation than was the case three years ago. It is the project
management’s hope that this final report — with its account of activities, analysis of challenges and
formulation of lessons learnt — will be of use not only for the evaluation of this specific project but also
for future initiatives aimed at combining the resources of academia with the needs of society in the work

towards a more accessible and vibrant culture.
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