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Executive Summary
This report is a catalogue of energy-related Innovation Lab Solutions, which have been
developed and tested in Innovation Playgrounds in the Lighthouse City (LHC) Trondheim.
Innovation Playgrounds are designated areas of a city where different physical and virtual
places and activities relating to innovation are brought together to facilitate collaboration,
empower citizens, and find new ways of addressing challenges that matter to people.
Innovation Playgrounds in LHC Trondheim have focused on co-creation between business,
public sector, academia and local residents.
An Innovation Playground includes a System (consisting of places, activities, data and
enabling mechanisms), a Journey (which requires observation, sense-making, co-design and
prototyping) and Localisation (to bring various places and activities together in a coherent
structure). The methods that have been employed to develop and test solutions in LHC
Trondheim include:
●

Ideations, competitions and games (which led to the generation of ideas, initiatives
and proposals)

●

Co-creation and learning workshops (which led to the development of policies,
strategies, shared understanding of tasks and collaboration agreements)

●

Festivals and special events (which contributed to wider engagement, dissemination
of ideas and promotion of Positive Energy Blocks/Districts)

Innovation Playgrounds in LHC Trondheim have used these methods to test and develop
13 innovation solutions, featured in the Catalogue of Innovation Lab Solutions (Section 4 of
this report). The Catalogue features technical and social solutions ranging from energy
trading platforms and green mobility apps to youth sustainability workshops and energy
board games. These solutions have been demonstrated in LHC Trondheim, and have the
potential for upscaling and replication outside of the demonstration areas.
In LHC Trondheim, the most successful testing of innovation solutions occurred where
co-creation between business, public sector, academia and local residents was felt the
strongest. For example, the Mobee mobility app solution required the formation of an
advisory board across sectors, partnerships and data from mobility companies and user
testing with students and local residents. This type of solution had a clear objective (to
improve access to green mobility options) and received high levels of media attention and
public support.
To replicate these results across the +CityxChange project, it is important to consider the
intended impact of the solution, the business case for implementing such a solution and
the partnerships and resources required to make it happen. In this way, LHC Trondheim,
and Follower Cities across Europe, can co-create the future we want to live in.
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1

Introduction

This report is the culmination of work in +CityxChange co-project Implementation of an
Innovation Playground. Staff in LHC Trondheim have set up five Innovation Playgrounds, in
which business, public sector, academia and local residents have been able to connect,
ideate, test, and prototype innovative ideas to allow a movement towards Positive Energy
Districts (PEDs). The innovation solutions, which include energy trading platforms, green
mobility apps, youth sustainability workshops and energy board games, will hopefully serve
as a guide for Follower Cities (FCs) in the project.

1.1 Requirement by the project
The deliverable D5.10: Trondheim Innovation Lab Solutions Catalogue, in the +CityxChange
Grant Agreement, reads:
This deliverable, based on the methodology developed in Task 3.5, describes the
catalogue of Innovation Lab solutions in Trondheim derived from crowdsourcing
projects linked to local initiatives through open calendars defined by the local
communities building on existing formats such as local festivals, city engagement weeks,
support for hackathons, and youth energy-related programmes. The innovation
playgrounds will use crowdfunding and match-funding techniques (T3.5) to reinforce
prioritised activities and integrated in T5.6-T5.11, and upscaled and replicated outside
the demonstration district (WP8). The municipality will use its role as a bridge to
connect initiatives and incentives (T3.6). Important output from the activities will be fed
back to T5.2 and T5.3.1
LHC Trondheim has interpreted the assignment to include a strong emphasis on the
process of setting up Innovation Playgrounds, in addition to the results featured in the
Innovation Lab Solutions Catalogue. Therefore, this report will discuss both the process of
setting up Innovation Playgrounds in LHC Trondheim and the resulting solutions. To
accommodate changing circumstances in LHC Trondheim, there have been minor
deviations from the original grant agreement.

1.1.1 Deviations
In LHC Trondheim, it was decided that the Innovation Playgrounds would not test
crowdfunding and match-funding techniques. This was, in part, due to the fact that there
were funding opportunities within the Municipality that were not being fully utilised. Based
on this on the ground experience, Innovation Playground activities focused on connecting
citizens with existing funding mechanisms, such as Open Calls and Climathons.

1

+CityxChange Grant Agreement/DoA (p. 57)
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1.2 +CityxChange project and +Trondheim objectives
The vision for +CityxChange is to co-create the future we want to live in. The project is
focused on the sustainable energy transition, with the intention of creating Positive Energy
Blocks (PEBs), Positive Energy Districts (PEDs) and Positive Energy Cities (PECs). A Positive
Energy City produces more electricity than it uses, through sustainable energy solutions
including local energy generation, storage and trading. +CityxChange hopes to “realise
Europe-wide deployment of Positive Energy Districts by 2050 and prepare the way for fully
Positive Energy Cities.”2
Trondheim is one of two Lighthouse Cities, along with Limerick, in the +CityxChange project.
Work Package 5: +Trondheim, is led by Trondheim Municipality, in close alignment with the
deployment of projects in LHC Limerick. The five main objectives of the work in LHC
Trondheim are to:
●

Deploy innovative replicable solutions that reduce overall energy consumption,
increase the share of renewables, enable full-scale integration of the complete
energy system

●

Boost awareness, active participation and cooperation, and sense of ownership of
local authorities, citizen communities including NGOs and private stakeholders
towards the DPEBs in Trondheim to ensure their sustainability

●

Deliver integrated planning and design, common energy market and community
exchange solutions leading to a wider rollout of Positive Energy Districts that can be
replicated and gradually scaled up to city level

●

Stimulate innovation and development of new products and services, stimulating
company and job creation

●

Develop a Bold City Vision for 2050 and Guidelines that create and trigger
integrated approach to sustainable urban development, citizen/private
company/NGO integrated processes3

1.3 Connection to relevant +CityxChange projects
+CityxChange co-project Implementation of an Innovation Playground is most closely
connected with the co-project on Citizen Observatories. Citizen Observatories can be seen
as the work of setting up the physical and virtual spaces for innovation, and Implementation
of an Innovation Playground includes the activities, events and resulting innovative solutions.
Implementation of an Innovation Playground builds on frameworks developed in an earlier
phase of the +CityxChange project. The overall vision, citizen engagement methods,
methodology and framework have been anchored in the following co-projects:

2
3

+CityxChange Grant Agreement/DoA (p. 3)
+CityxChange Grant Agreement/DoA (p. 48)
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●

Support Framework for Bold City Vision, Guidelines and Incentives Schemes4

●

Development of Citizen Participation Playbook and Platform5

●

Framework for Innovation Labs towards DPEB Solutions6

●

Framework for an Innovation Playground7

Activities and outputs from Implementation of an Innovation Playground are also
interconnected with co-project Bold City Vision and Guidelines. The Bold City Vision has
been used to link stakeholders, actions and resources. It functions as a tool to drive
innovation in LHC Trondheim and serves as a roadmap for the creation of a Positive Energy
City by 2050.
Figure 1.1 illustrates the main connections between Implementation of an Innovation
Playground and other co-projects within +CityxChange. The arrows indicate inputs, outputs
and parallel co-projects. Relevant activities and solutions from Implementation of an
Innovation Playground will be integrated in 6 other co-projects dealing with utilisation and
integration of solutions, as well as providing important input to the work on scaling up and
replication of +CityxChange solutions. For example, user testing of the Mobee mobility app
in +Trondheim Innovation Playgrounds will feed into the mobility work in co-project
Seamless eMobility.

Figure 1.1: Connecting +Trondheim Innovation Playground with related +CityxChange co-projects. (Source: Cole
Grabinsky)
4

https://cityxchange.eu/knowledge-base/framework-for-bold-city-vision-guidelines-and-incentive-sc
hemes/
5
https://cityxchange.eu/knowledge-base/delivery-of-the-citizen-participation-playbook/
6
https://cityxchange.eu/knowledge-base/d3-6-framework-for-dpeb-innovation-labs/
7
https://cityxchange.eu/knowledge-base/d3-3-framework-for-innovation-playgrounds/
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1.4 Structure of this report
This report is structured in six main sections:
Section 1: Introduction provides a concise introduction to the deliverable, +CityxChange,
Work Package 5 and related tasks.
Section 2: Context provides an overview of the Framework for Innovation Playgrounds as it
applies to LHC Trondheim.
Section 3: Methodology describes the process of setting up Innovation Playgrounds in LHC
Trondheim and specific methods and tools used.
Section 4: Catalogue of Innovation Lab Solutions is the main deliverable of activities carried
out in LHC Trondheim as part of the Innovation Playgrounds.
Section 5: Discussion analyses key lessons learned from the Innovation Playgrounds and
opportunities for upscaling and replication.
Section 6: Conclusion summarises the activities and results of Innovation Playgrounds in
LHC Trondheim.
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2

Context

This section explains the Framework for Innovation Playgrounds, earlier co-developed as
D3.38, as it connects to LHC Trondheim. The implementation will be described in terms of
an Innovation Playground System, Innovation Playground Journey and Localisation, as
illustrated by Crowe and Mee (2020) in Figure 2.1. An understanding of the Framework for
Innovation Playgrounds sets the stage for the development and testing of innovation
solutions, featured in the Catalogue (Section 4).

Figure 2.1: Framework for an Innovation Playground. (Source: Crowe & Mee, 2020, p. 23)

2.1 Innovation Playground System
An Innovation Playground System consists of places, activities, data and enabling
mechanisms. Crowe and Mee (2020) describe Innovation Playgrounds as:
“a designated area of a city where different physical and virtual places and activities
relating to innovation are brought together into a coherent whole to facilitate

D3.3 Framework for Innovation Playgrounds:
https://cityxchange.eu/knowledge-base/d3-3-framework-for-innovation-playgrounds/
8
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collaboration, empower citizens, and find new ways of addressing challenges that
matter to people”. (p. 5)
In the +CityxChange project, the four interrelated elements of an Innovation Playground are
brought together through co-creation with business, public sector, academia and local
residents.

2.1.1 Places in Trondheim
Places are described as virtual or physical locations where new ideas related to the energy
transition emerge and evolve, and prototypes are made and tested (Crowe & Mee, 2020).

Figure 2.2: Innovation Playgrounds (green) and City Labs (purple) in LHC Trondheim. (Source: Tomasz Opach)
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In LHC Trondheim there are four physical Innovation Playgrounds and one digital
Innovation Playground. The areas are in close proximity to one another and cater to various
interests and stakeholders. Each of the Innovation Playgrounds have at least one
connected Citizen Observatory (CO). For example, the Sluppen-Tempe Innovation
Playground is connected to the Lager 11 Citizen Observatory. These locations are
illustrated in Figure 2.2 and described in the following sections. The COs are described in
detail in D5.8 +Trondheim Citizen Observatory9 (Haugslett et al., 2021).

Brattøra - Nyhavna (Powerhouse + Skipperkontoret)
The Brattøra - Nyhavna Innovation Playground is located on the Trondheim waterfront. It is
a technical Innovation Playground for businesses, academia, civil society and the public
sector to co-create solutions. The innovative solutions being tested at Brattøra include:
●

Local renewable energy generation (solar panels on the roof of Powerhouse)

●

Local energy storage (battery storage container beside Powerhouse)

●

Microgrid for local energy trading (Brattøra Mikronet)

●

Two-way charging (Vehicle-to-Grid chargers), electric carsharing and e-bus charging

●

Energy efficiency measures and seawater connected to heat pumps (cooling and
heating)

The Brattøra - Nyhavna Innovation Playground is home to two physical locations featured in
Figure 2.3, Powerhouse and Skipperkontoret, that constitute the CO. These locations host
engagement activities, such as webinars, workshops, exhibitions and festivals. Nyhavna is a
port area that will maintain port functionalities, existing and new industries, and at the
same time, become a housing and office area through urban development. This makes it a
complex and interesting part of the Innovation Playground.

Figure 2.3: Powerhouse building (left) and Skipperkontoret (right) are locations for co-creation in the Brattøra Nyhavna Innovation Playground. (Source: Trondheim Municipality)

D5.8 +Trondheim Citizen Observatory:
https://cityxchange.eu/knowledge-base/d5-8-trondheim-citizen-observatory/
9
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Midtbyen (Bærekraftssenteret)
The Midtbyen Innovation Playground is located in the city centre of LHC Trondheim. It
focuses on social innovation and partnerships between businesses, academia, civil society
and the public sector. The CO connected to Midtbyen is the Sustainability Centre
(Bærekraftssenteret). The Sustainability Centre is home to an open desk layout and project
office for +CityxChange. There is also a meeting space and a multimedia room, where
podcasts and meetings can be recorded and broadcasted.
The Sustainability Centre, shown in Figure 2.4, is open to the public during working hours
and is a co-working space for internship students and external partners. A combination of
physical and digital displays are being developed to spark public interest in issues related to
energy, mobility and sustainable urban development. There have been dozens of
workshops related to +CityxChange hosted in this space, with students, project partners
and related departments at the Trondheim Municipality.

Figure 2.4: The Sustainability Centre meeting space (left) and multimedia room (right) are locations for co-creation in
the Midtbyen Innovation Playground. (Source: Trondheim Municipality)

Elgeseter - Campus NTNU Gløshaugen (Bøker&Bylab Elgeseter)
The Elgeseter - Campus NTNU Gløshaugen Innovation Playground is located just down the
hill from NTNU’s main university campus, Gløshaugen. The focus of the work in the
Elgeseter area has been on social, in addition to technical, solutions connected to
+CityxChange. The connected CO is Bøker&Bylab Elgeseter, shown in Figure 2.5. There is a
strong emphasis on citizen engagement at this location, with regular opening hours three
days a week and additional opening hours for special events. Bøker&Bylab Elgeseter has a
used book library, workshop spaces, and is used by both community, public sector and
student groups.
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Figure 2.5: Festival (left) and workshop spaces (right) are components of the Elgeseter - Campus NTNU Gløshaugen
Innovation Playground. (Source: Trondheim Municipality)

Sluppen - Tempe (Lager 11)
Sluppen - Tempe, similar to Brattøra - Nyhavna, is one of the technical demonstration areas
of the +CityxChange project. This Innovation Playground features:
●

Local renewable energy generation (solar panels on the roof of new and renovated
buildings)

●

Local energy storage (battery storage container to be delivered)

●

Microgrid for local energy trading (Sluppen Mikronet)

●

Two-way charging and electric carsharing (installation of Vehicle-to-Grid chargers)

Lager 11, the CO featured in Figure 2.6, was officially opened in September 2020. This
location has been developed in partnership with Kjeldsberg. +CityxChange staff have
collaborated to install two screens to display content related to +CityxChange. There is also
an interactive screen, which has been set up to capture input from citizens. Lager 11 has
hosted several partner meetings and events with the public, including Sluppen Night
(Sluppen Kveld), to discuss the urban transformation taking place in the area.

Figure 2.6: Lager11 (left) and connected event spaces (right) are important arenas for engagement in the Sluppen Tempe Innovation Playground. (Source: Trondheim Municipality)
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Decidim (Playable Trondheim)
Decidim10 is a free open-source digital platform for citizen engagement. This platform has
been used as the digital Innovation Playground across the demonstration areas in LHC
Trondheim. Decidim has been used as a digital forum to allow citizens to write proposals,
vote on ideas, and take part in workshops and activities connected to the creation of
Positive Energy Blocks. Playable Trondheim was the proposed name of the digital CO. The
name became Borgerkraft, which means Citizen Power in Norwegian. The interface and
functionality of the Borgerkraft process and Decidim platform can be seen in Figure 2.7.

Figure 2.7: The Borgerkraft process (left) and sustainability proposals (right) are two ways in which Decidim was used
as a digital Innovation Playground. (Source: Trondheim Municipality11)

2.1.2 Activities in Trondheim
Innovation Playground Activities are described as “active processes such as events,
meetings, mapping, co-creation workshops etc. that are connected to the energy transition
and are related to innovation in the city” (Crowe & Mee, 2020, p. 30). In LHC Trondheim,
Innovation Playground activities centred around:

10
11

●

Ideation, competitions and games

●

Co-creation and learning workshops

●

Festivals and special events

Decidim: https://decidim.org/
Borgerkraft: https://borgerkraft.trondheim.kommune.no/?locale=en

D5.10: Trondheim Innovation Lab Solutions Catalogue, v4.0

16

December 17, 2021

The target groups for these activities have been civil society, public sector, academia and
business. Table 2.1 details activities that have taken place in LHC Trondheim and which
stakeholders they have been geared towards. These activities have been one of the most
important parts of the Innovation Playgrounds in LHC Trondheim and have contributed to
the development and testing of solutions featured in the Catalogue (Section 4).
Table 2.1: Innovation Playground Activities in LHC Trondheim

Category

Event

"Superfinal" - Youth
Entrepreneurship (12.06.19)

Civil
Society

Public
Sector

x

Trondheim Climathon 2019
(25.10.19)

x

Energy board game (29.01.20)

x

Innovation camp - Charlottenlund
middle school (29.01.20)

x

Innovation camp - Hoeggen middle
school (12.02.20)

x

Sustainability week - Katedralskole
2020 (30.09.20)

x

Ideation,
competitions Trondheim Climathon 2020
and games (13.11.20)

x

x

Open Call - Climathon for Citizens
(09.12.20)

x

Walk and Map at Elgeseter (12.09.21)

x

Mobility app scavenger hunt
(25.09.21)

x

Sustainability week - Katedralskole
2021 (29.09.21)

x

PositiCity+ board game (08.10.21)

x

x

Trondheim Climathon 2021
(29.10.21)

x

Breakfast meeting on citizen
involvement (16.01.19)

Co-creation
and learning
workshops

Academia Business

x

Municipal plan engagement for
Sluppen (11.04.19)

x

"Citizen Power" workshop at
Romoslia (27.08.19)

x

"Citizen Power" workshop at
Saupstad (29.08.19)

x

"Citizen Power" public meeting at
Saupstad (01.10.19)

x

D5.10: Trondheim Innovation Lab Solutions Catalogue, v4.0
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"Citizen Power" public meeting at
Heimdal (02.10.19)

x

x

Citizen jury introduction workshop
(25.02.20)

x

x

Municipal master plan workshop
(25.02.20)

x

Citizen jury criteria setting workshop
(03.03.20)

x

x

Citizen jury finalizing workshop
(16.04.20)

x

x

"Climate Meeting After Work" at
Elgeseter (05.11.20)

x

"Climate Meeting After Work" at
Nyhavna (19.11.20)

x

x

Bold City Vision workshop - Mobility
case (12.02.21)

x

Bold City Vision workshop - Follower
Cities (02.03.21)

x

Bold City Vision workshop - Political
case (22.03.21)

x

Positive Energy Block meeting at
Sluppen (04.05.21)

x

x

x

Flexibility Market webinar at Brattøra
(27.05.21)

x

x

x

SDG Clinic IKEA - Introduction
workshop (07.10.21)

x

x

SDG Clinic IKEA - Follow-up
workshop (21.10.21)

x

x

SDG Clinic VOXT - Workshop
(28.10.21)

x

x

SDG Clinic Folkinvest - Introduction
workshop (28.10.21)

x

x

SDG Clinic Folkinvest - Follow-up
workshop (25.11.21)

x

x

x

x

Advisory group meeting - Mobility
app (30.08.21)

x

Neighbourhood festival Saupstad
(25.05.19)

x

Neighbourhood festival Nyhavna
(15.06.19)

x

Festivals and The Big Challenge Science Festival
special events (20.06.19)
Neighbourhood festival Sluppen
(22.06.19)

x

x

x

x

x
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Opening of Powerhouse in Brattøra
(30.08.19)

x

Nordic Edge - The next generation
(25.09.19)

x

Launch of City Lab in Sluppen
(10.09.20)

x

x

x

x

x

x

Neighbourhood festival Elgeseter
(12.09.21)

x

x

Sluppen Night - From Junkyard to
Junction (04.11.21)

x

x

x
x

x

2.1.3 Data in Trondheim
The Innovation Playground Framework describes Data as “existing or new data relevant to
the energy transition that provides an evidence base for the generation, monitoring and
evaluation of innovations” (Crowe & Mee, 2020, p. 32). In LHC Trondheim, official datasets
and targets have been shared with relevant project partners. For example, energy datasets
and targets have been shared with project partner, Integrated Environmental Solutions (IES
12
), in order to build an energy model for demonstration areas in LHC Trondheim. Data
from city bikes, e-scooters, busses and trams have been shared and integrated to create
the green mobility app solution, Mobee13.
Ideas and proposals have been crowdsourced from local residents, students and other
target groups. These datasets have been generated through online surveys and forms,
open digital platforms such as Decidim, and through events such as Climathons, Open Calls
and youth energy-related programmes. Many of these ideas and proposals can be
accessed through the Decidim platform here14.

2.1.4 Enabling Mechanisms in Trondheim
Enabling Mechanisms are described as mechanisms that help stakeholders set up
Innovation Playgrounds (Crowe and Mee, 2020). In LHC Trondheim it has been useful to
understand enabling mechanisms in terms of the broader context and local processes.

Broader context
The UN Sustainable Development Goals (SDGs) are intrinsic to the work in LHC Trondheim.
The Municipality has been granted status by the United Nations as a Centre of Excellence
on Sustainable Development Goal City Transition. The three dimensions of the triple
bottom line; financial, environmental, and social, serve as a clear reminder of the overall
goals of the Municipality. These goals also function as enabling mechanisms for
collaboration both within and between departments in LHC Trondheim.

IES: https://www.iesve.com/
Mobee mobility app:https://www.mobee.no/
14
Borgerkraft: https://borgerkraft.no/?locale=en

12

13
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To enable Innovation Playgrounds in LHC Trondheim, there was a need to break down silo
thinking at the Municipality and with other actors. The public sector, academia and the
business sector were the three components of the triple helix innovation model, set to
foster economic and social development through interactions. The three components also
constituted the main partners when applying for EU Horizon 2020 funding for
+CityxChange. The collaboration that existed between the sectors was an enabling
mechanism in project development within +CityxChange.
As citizen engagement has moved more to the forefront, civil society has been added as
the fourth element for a quadruple helix innovation model. This model recognises civil
society, public sector, academia and business as the main actors in an innovation system.
Citizen engagement has been grounded at LHC Trondheim through a political act15 passed
in 2019, emphasising the responsibility to secure the involvement of a diverse group of
citizens. LHC Trondheim has used the quadruple helix model, shown in Figure 2.8, as the
basis for establishing Innovation Playgrounds.

Figure 2.8: Quadruple helix model for Innovation Playgrounds. (Adapted from Fitzgerald et al., 2020, p. 39)
15

TK information site: https://sites.google.com/trondheim.kommune.no/samskaping/veien-videre
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Local processes
LHC Trondheim has also explored local enabling mechanisms. The first was a project called
Citizen Power (Borgerkraft) where LHC staff collaborated with other departments at the
Municipality to test ways of using participatory budgeting to distribute one million
Norwegian kroners to local sustainability projects. This project was not able to be
implemented as planned, however the difficulties led to a much needed learning process.
The second enabling mechanism was an Open Call. The Environmental Department at the
Trondheim Municipality (Miljøenheten) had funding opportunities for local sustainability
projects, which were not being fully utilised. LHC Trondheim partnered with the department
to develop an Open Call process, which resulted in the funding of a local sustainability
project.
The final local enabling mechanism was a partnership with an organisation called Pådriv16.
Pådriv has a mission to make it easier for individuals, companies, businesses, and
municipalities to contribute to sustainable change. They are a network for various groups to
come together and work on concrete projects in a neighbourhood, area or part of a city. In
LHC Trondheim, Pådriv was an enabling mechanism for an open street festival, which
resulted in a community Walk and Map in the Elgeseter - NTNU Campus Gløshaugen
Innovation Playground.

2.2 Innovation Playground Journey
The Innovation Playground Journey in LHC Trondheim was inspired by the D3.3 Framework
for Innovation Playgrounds. This section will provide a short overview of the Innovation
Playground Journey, as envisioned by Crowe & Mee (2020), and then describe what took
place in LHC Trondheim.

2.2.1 In theory
The Innovation Playground Journey has been envisioned as “a coherent journey in four
stages, spanning from the identification of what needs to change to the implementation of
innovative solutions for energy transition” (Crowe & Mee, 2020, p. 37). The process can be
summarised as follows:

16

●

Observation (gather data and knowledge)

●

Sense-making (interpret, analyse and synthesise information)

●

Co-creation (identify gaps, opportunities and challenges)

●

Prototyping (develop and test solutions)

Pådriv: https://www.paadriv.no/
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These four stages, illustrated in Figure 2.9, have been the inspiration for the Innovation
Playground Journey in LHC Trondheim.

Figure 2.9: Innovation Playground Journey. (Crowe & Mee, 2019, p. 38)

2.2.2 In practice
The Innovation Playground Journey in LHC Trondheim has, at first, felt less like a coherent
journey in four stages, and more of an exercise in “trial and error” and “learning through
doing”. The transition to Positive Energy Blocks, Districts and Cities has proven to be a
difficult topic to engage local residents in co-creating. This may be due to the fact that
Norway already has nearly 100 percent renewable energy from hydropower, and therefore
residents do not feel the “sustainable energy transition” is a top priority.
The Innovation Playground journey began to make more sense when LHC Trondheim staff
connected energy topics with wider sustainability conversations. By opening the steps of
observation, sense-making, co-creation and prototyping to include a wider range of
sustainability projects, more residents were able to draw connections to their own lives and
engage. An example of this was the Sluppen Night event, hosted at Lager 11. Microgrids
and the green energy transition were one theme, among a range of topics, discussed by the
panel during an event which also had food and drinks. Attendance was much higher at this
event, due to the social setting and context.
It has been easier to engage the business community in LHC Trondheim because there is a
growing business case to invest in local renewable energy. Energy prices are rising in LHC
Trondheim, which means it makes more sense to invest in local energy generation and
efficiency measures. Norway also has the potential to help European energy markets
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increase their share of renewables by sharing its hydropower for peak demand. The path
towards decarbonisation and electrification of the transportation sector, for example,
further changes the demand side. In all four stages of the Innovation Playground Journey, it
has been important to look at the European perspective, as well as local conditions.

2.3 Localisation
The localisation of Innovation Playgrounds in LHC Trondheim has been key for engaging
residents, public sector, academia and businesses. Crowe & Mee (2020) state that a
localised Innovation Playground may choose a specific theme or initiative for engagement,
which can provide a focus for change in a particular place at a particular time. LHC
Trondheim has piggy-backed on several relevant themes and initiatives, in order to bring
more stakeholders into energy and sustainability discussions.
Festivals, workshops, conferences and events are some ways in which LHC Trondheim has
worked to localise Innovation Playground. Figure 2.10 details activities and initiatives that
have been locally relevant. Some initiatives, such as the set up of screens, exhibition spaces
and test areas was the focus of the D5.8 report on Citizen Observatories.
Figure 2.10 has been useful for LHC Trondheim staff to visualise how Innovation
Playgrounds could be localised. Most of the activities envisioned in the chart did come to
fruition. The physical and digital arenas supported each other well, and worked more or
less according to plan. A challenge with the digital platform, Decidim, was that it required
users to log in. This presented a barrier, as it raised the threshold for engagement.

Figure 2.10: Preliminary Innovation Playground ingredients in LHC Trondheim. (Source: Tanum et al., 2019)
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3

Methodology

This section will describe the overall methodology for testing and developing solutions in
the Innovation Playgrounds, the specific methods used to engage people and introduce the
template used to document innovative solutions in the Catalogue.

3.1 Development and testing of solutions
To develop and test solutions in the Innovation Playgrounds, LHC Trondheim staff and
partners:
●

Set up open calendars, such as TRD Events17, to promote crowdsourcing activities
linked to local initiatives

●

Connected to and built on existing formats such as local festivals (Hendelser på
Nyhavna / Events at Nyhavna18), city engagement weeks (Levende Abels Gate / Living
street Abels Gate19), support for hackathons (Climathon20), and youth energy-related
programs (Ungt Entreprenørskap / Young Entrepreneurship21 and Trondheim
Katedralskole / Cathedral School)

●

Linked citizen ideas and proposals with existing funding mechanisms, such as Open
Calls (Climathon for Citizens22)

●

Connected stakeholders with relevant initiatives and incentives

LHC Trondheim staff and partners worked collaboratively between tasks in Work Package 5,
and across +CityxChange, to ensure that solutions were integrated in other +CityxChange
demonstrator co-projects and developed in line with projects Bold City Vision and
Guidelines and Citizen Observatories.
The Mobee mobility app is a useful example to illustrate how solutions were developed and
tested in the Innovation Playgrounds. In the case of Mobee, solutions were developed by
the private sector, reviewed by an advisory board and tested by local residents across the
Innovation Playgrounds. A Bold City Vision workshop guided the Mobee development
process and the Citizen Observatory, Bøker&Bylab Elgeseter, was used to host the event. In
this way, various elements of the Innovation Playground functioned together to support
innovation solutions in LHC Trondheim.

Trondheim Open Calendar: https://trdevents.no/
Events at Nyhavna:https://www.facebook.com/Hendelser-p%C3%A5-Nyhavna-217682708612735/
19
Living Streets Abels Gate: https://trdevents.no/event/levende-abels-gate
20
Climathon: https://climathon.climate-kic.org/trondheim
21
Young Entrepreneurship: https://www.ue.no/
22
Open Calls: https://sites.google.com/trondheim.kommune.no/climathonforinnbyggere/

17

18
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3.2 Methods of engagement
In order to develop and test solutions, a broadscale engagement of stakeholders across
academia, business, civil society and the public sector was necessary. As seen from the
Activities featured in 2.1.2, the methods for developing and testing solutions can be
grouped into three categories. These methods boosted awareness of +CityxChange and
assisted in the development and testing of 13 innovative solutions to accelerate the
transition toward Positive Energy Blocks.

Ideation, competitions and games
These activities led to the generation of ideas, initiatives and proposals:
○

Youth energy-related competitions

○

Sustainability weeks

○

Walk and Maps

○

Scavenger hunts

Co-creation and learning workshops
These activities led to the development of new sustainable business models, policies,
strategies, shared understanding of tasks and collaboration agreements:
○

Public / advisory group meetings

○

Partner / business meetings

○

Co-creation workshops

○

Webinars

Festivals and special events
These activities contributed to wider engagement, dissemination of ideas and promotion of
Positive Energy Blocks:
○

Neighbourhood festivals

○

Conferences

○

Launch of Citizen Observatories

○

Open street festivals
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3.3 Developing the Catalogue
To promote upscaling and replication, solutions developed and tested in the Innovation
Playgrounds needed to be analyzed and documented. This section of the methodology
explains what an Innovation Lab Solutions Catalogue is and how the Catalogue has been
created in LHC Trondheim.

3.3.1 Defining the Catalogue and innovation solutions
An Innovation Lab Solutions Catalogue is a catalogue of solutions developed and tested in
an Innovation Playground. The definition of a solution has been adopted from LHC Limerick
in D4.3: Limerick Innovation Lab Solutions Catalogue 123. Solutions in the +CityxChange
project are measures a city implements to achieve a certain objective (Walsh and Mee,
2020). For example, the roll-out of E-buses could be a solution to decrease carbon
emissions (Jaubin et al., 2020).
The Catalogue focused on connecting activities and results to give insight for upscaling and
replication outside the demonstration area in LHC Trondheim. Many solutions, such as the
Energy Trading Platform, IES Energy Model and Mobee mobility solution have been
documented at length in separate deliverables uploaded to the +CityxChange knowledge
base24. The Catalogue, featured in Section 4, can be seen as a summary of social and
technical innovative solutions that have been developed and tested through Innovation
Playgrounds in LHC Trondheim.

3.3.2 Template for the Catalogue
The Catalogue has been created in collaboration with LHC Trondheim staff and partners. All
of the solutions featured in the Catalogue have been tested in some way in the Innovation
Playgrounds. The solutions are anchored in various tasks within Work Package 5, and
therefore required integration.
To document events and activities leading to the innovation solutions, standard information
such as event name, event date, objective, agenda and number of participants was
collected. This information has been useful in creating the Innovation Lab Solutions
Catalogue.
The 13 solutions featured in the Catalogue have been standardised around three headings:
purpose, implementation and results. Under these headings, LHC Trondheim staff have
developed a series of guiding questions in order to explain the solutions in a
straightforward and understandable way. Figure 3.1 shows the template, developed in LHC
Trondheim, used to create the Catalogue.

23

D4.3: Limerick Innovation Lab solutions Catalogue:
https://cityxchange.eu/knowledge-base/d4-3-limerick-innovation-lab-solutions-catalogue-1/
24
+CityxChange Knowledgebase: https://cityxchange.eu/knowledge-base/
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Table 3.1 Template for the Innovation Lab Solutions Catalogue

Purpose
●
●
●

What is the solution being tested?
Who is the target group?
Where is the solution being tested?

Implementation
●
●
●
●
●

How was it tested?
What is needed for testing?
What are the tasks/roles and share of responsibilities?
What is the time needed for testing?
What arenas are needed? (physical and virtual)

Results
●
●
●
●
●

What were the results?
Were there concrete solutions, learning outcomes, other results?
Which data were generated?
Who has ownership over the solution?
What are the next steps?
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4

Catalogue of Innovation Lab Solutions

This Catalogue has been formulated as a team effort between LHC Trondheim staff and
partners. The definition of a solution in LHC Trondheim includes any measure a city
implements to achieve a certain objective. Solutions in this Catalogue have been
categorised as solutions for municipalities, business solutions and collaboration solutions.
The Catalogue solutions are summarised in Table 4.1 and explained in the following
sections.
Table 4.1 Catalogue of Innovation Lab Solutions in LHC Trondheim

Solutions for
municipalities

Innovation Playground

Date tested

Climathons25

Brattøra - Nyhavna
Midtbyen
Elgeseter - Campus NTNU
Gløshaugen
Sluppen - Tempe

October 2019,
November 2020,
October 2021

Open Call26

Midtbyen

December 2020

IES Energy Model

Brattøra - Nyhavna
Midtbyen
Elgeseter - Campus NTNU
Gløshaugen
Sluppen - Tempe

2020, 2021

Bold City Vision
Workshops27

Midtbyen

Spring 2021

Legislation and
EU/Norwegian authorities

Midtbyen

2019, 2020,
2021

Business solutions

Innovation Playground

Date tested

Energy Trading Platform

Brattøra - Nyhavna
Sluppen - Tempe

2020, 2021

GIS Cloud Web App28

Elgeseter - Campus NTNU
Gløshaugen

September 2021

Climations:https://climathon.climate-kic.org/europe/norway/trondheim/city-challenge-2021/
Open Call: https://sites.google.com/trondheim.kommune.no/climathonforinnbyggere/
27
Bold City Vision Workshop: https://miro.com/app/board/o9J_knCrRco=/
28
GIS Cloud Web App: https://pluscities.giscloud.com/
25
26
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Mobee Mobility Platform29

Brattøra - Nyhavna
Midtbyen
Elgeseter - Campus NTNU
Gløshaugen
Sluppen - Tempe

September 2021

Collaboration solutions

Innovation Playground

Date tested

SDG Clinics

Midtbyen

2020, 2021

Youth Sustainability
Workshops30

Midtbyen

Fall 2020, Fall
2021

Digital Storytelling

Brattøra - Nyhavna
Midtbyen
Elgeseter - Campus NTNU
Gløshaugen
Sluppen - Tempe

2020, 2021

Positive Energy Webinar

Brattøra - Nyhavna

May 2021

Energy Board Games

Elgeseter - Campus NTNU
Gløshaugen

January 2020,
October 2021

4.1 Solutions for municipalities
The solutions featured in this section have a focus on the public sector. They include tools,
activities, models, workshops and frameworks intended to help municipalities accelerate
the transition to Positive Energy Blocks through engagement, goal setting and collaboration.

4.1.1 Climathon
A Climathon is a global climate action programme. It is a “global movement at city level that
offers a clear pathway to bottom-up climate action.”31 LHC Trondheim has hosted three
Climathons, and the solutions from participants have contributed to the work of Innovation
Playgrounds.

Mobee: https://www.mobee.no/
Youth Sustainability workshop: https://borgerkraft.no/processes/katedralskole?locale=en
31
Quote from: https://climathon.climate-kic.org/trondheim

29

30
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Figure 4.1 Climathon 2019. (Source: Trondheim Municipality)

Purpose
The Climathon solution is a 12 to 72 hour “hackathon” focused on finding solutions to
sustainability challenges. Climathons have been used in LHC Trondheim to engage
university students in the generation of energy-related solutions. The theme for Climathons
have centred around “the green energy transition” across the four physical Innovation
Playgrounds in LHC Trondheim. There is a learning and knowledge element to the
Climathons about +CityxChange and the importance energy represents in the green
transition, stretching beyond the energy sector and beyond the Municipality.

Implementation
Climathons are hosted locally in the city or area where there is room for climate action, and
any location that has enough space for the teams to work. The organiser picks a date and
the length of the Climathon, which can vary from 12 to 72 hours.
In LHC Trondheim, Climathon events have been hosted both physically and digitally. A small
team of staff from NTNU and Trondheim Municipality were in charge of setting up the City
Challenge and advertising the event. It was important to choose a challenge question that
was specific enough to encourage concrete proposals, while open enough so that students
from various backgrounds could contribute.
In LHC Trondheim, there was a lead facilitator for each of the Climathons, along with several
presenters, mentors and judges. The role of the facilitator was to welcome students and be
the main contact person for the event. Presenters were experts in topics related to the
green energy transition. Their role was to inspire students and provide the necessary
background and context. Mentors worked with the teams of students in the ideation phase,
before their ideas were presented to the judges. Judges provided students with valuable
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feedback about their proposals, their pitching of ideas, relevance etc., and ultimately chose
the winning teams and their proposed solutions.

Results
The results of the Climathons in LHC Trondheim have been two-fold. First and foremost,
Climathons are idea generators, and therefore they have produced a rich database of
energy-related solutions and ideas. Secondly, Climathons have been a useful tool for
engaging students and young people in the topic of energy and sustainability. The ideas are
owned by the students. Over the years, Climathon has awarded cash prizes to the winning
teams, along with advising and support services should the team want to take their solution
forward.
Below is a chart showing the solutions from 2021. Detailed plans of the 2021 Trondheim
Climathon are publicly available on the Climathon website.32
Table 4.2 Climathon Solutions 2019-2021

Solution

Innovation Playground

Date tested

Circle of energy 33production and
consumption in Elgeseter
(zero-emission buildings)

Elgeseter - Campus NTNU
Gløshaugen

29.10.21
*First place

Solar cell for everyone34

Elgeseter - Campus NTNU
Gløshaugen

29.10.21
*Second Place

Old to New35

Elgeseter - Campus NTNU
Gløshaugen

29.10.21

Nudging: Our way to sustainability

Elgeseter - Campus NTNU
Gløshaugen

29.10.21
*Third Place

Energic Playground37

Elgeseter - Campus NTNU
Gløshaugen

29.10.21

36

32

Climathon website: https://climathon.climate-kic.org/europe/norway/trondheim/city-challenge-2021/
Circle of energy production and consumption in Elgeseter:
https://climathon.climate-kic.org/europe/norway/trondheim/city-challenge-2021/circle-of-energy-production-an
d-consumption-in-elgseter-zero-emission-buildings/?lang=en
34
Solar cell for everyone:
everyone:https://climathon.climate-kic.org/europe/norway/trondheim/city-challenge-2021/solar-sell-for-everyon
e/?lang=en
35
Old to New:
https://climathon.climate-kic.org/europe/norway/trondheim/city-challenge-2021/old-to-new/?lang=en
36
Nudging: Our way to sustainability:
https://climathon.climate-kic.org/europe/norway/trondheim/city-challenge-2021/nudging-our-way-to-sustainabil
ity/?lang=en
37
Energic Playground:
https://climathon.climate-kic.org/europe/norway/trondheim/city-challenge-2021/energic-playground/?lang=en
33
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Elgeseter Gate: From Barrier to
Bridge38

Elgeseter - Campus NTNU
Gløshaugen

29.10.21

Elgeseter a center for distribution
of knowledge wealth among the
public - Making kWh a part of
everyday life.39

Elgeseter - Campus NTNU
Gløshaugen

29.10.21

4.1.2 Open Call
The Open Call in LHC Trondheim was an opportunity for local residents to get their
sustainability solutions funded. The scope for the Open Call was expanded from energy
solutions to climate and energy solutions, to encourage more proposals to be submitted.

Figure 4.2 Open Call solution in LHC Trondheim. (Source: Trondheim Municipality)

Purpose
LHC Trondheim piloted two forms of Open Calls. One was a process called Citizen Power
(or Borgerkraft40 in Norwegian) and the other was called Climathon for Citizens41 (Climathon
for innbyggere). +CityxChange staff co-facilitated Open Calls with other departments in the
Municipality, and it was decided to broaden the scope from “energy-related” to
“sustainability-related” solutions.

38

Elgeseter Gate: From Barrier to Bridge:
https://climathon.climate-kic.org/europe/norway/trondheim/city-challenge-2021/elgeseter-gate-from-barrier-tobridge/?lang=en
39
Elgeseter a center for distribution of knowledge wealth amount public and making kWh a part of everyday life:
https://climathon.climate-kic.org/europe/norway/trondheim/city-challenge-2021/elgseter-a-center-for-distibutio
n-of-knowledge-wealth-among-public-and-making-kwh-a-part-of-everyday-life/?lang=en
40
Borgerkraft: https://borgerkraft.no/
41
Climathon for Citizens: https://sites.google.com/trondheim.kommune.no/climathonforinnbyggere/
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Implementation
The protocol for an Open Call for Citizen-led DPEB Solutions has been developed in D3.6
Framework for DPEB Innovation Labs42 (Fitzgerald et al., 2020). The process in LHC
Trondheim for the Citizen Power and Climathon for Citizens processes were as follows:
Step 1: Develop a Call Text
The Call Text for Citizen Power was a call for sustainability-related projects that could be
implemented at a local level. The Trondheim Municipality put forward one million
Norwegian kroners to support local initiatives that emerged.
The Call Text for Climathon for Citizens asked residents to submit proposals for energy and
sustainability work in Trondheim. The best idea would receive 100 000 Norwegian kroners
in funding.
Step 2: Select a jury and set selection criteria
The Citizen Power process was a pilot process for the use of citizen juries in LHC
Trondheim. Invitations were sent to randomised residents from specific neighbourhoods
and a citizen jury was formed. This jury decided and set criteria for how
sustainability-related projects would be evaluated.
The Climathon for Citizens process did not use a citizen jury, but rather selected staff from
relevant departments in the Municipality to be on the jury and determine criteria.
Step: 3 Launch (information session and promotion)
Citizen Power hosted several information meetings in targeted neighbourhoods in LHC
Trondheim. The call for proposals was also promoted on the Decidim digital platform for
citizen engagement.
The launch for Climathon for Citizens was digital. Criteria for the Open Call was posted
online and shared across various channels.
Step 4: Receive Submissions
The Citizen Power process received several proposals through the Decidim platform. The
proposals were more ideas, hopes and wishes, rather than fully formed plans for
implementation. The project has been postponed until staff are able to take these ideas
and craft them into sustainability-related proposals ready for implementation.
The Climathon for Citizens generated proposals that were more concrete and could be
shortlisted and voted on.

42

D3.6 Framework for DPEB Innovation Labs:
https://cityxchange.eu/knowledge-base/d3-6-framework-for-dpeb-innovation-labs/
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Results
The Climathon for Citizens resulted in a shortlist of solutions, in which one was selected for
funding. 50 000 Norwegian krone was given to the winner as an advance to implement their
proposal. The remaining amount was held until the completion of the project and final
report. As the project was passed on to another department, LHC Trondheim staff have not
followed the process to completion.
The feedback has been that an Open Call for citizens has not delivered the intended
results. This was, in part, due to the fact that the funding had strict limitations and could not
be used to pay salaries. Future Open Calls could focus on specific target groups; students,
housing associations or startup companies that have staff and processes in place, and are
looking for project funding.
It was difficult to engage ordinary citizens in the energy component of this Open Call.
Citizens were keen to address sustainability solutions, however LHC Trondheim did not
receive energy specific solutions from the Open Call. A summary of the received solutions
can be found in Table 4.3.
4.3 Open Call Solutions

Solution
Recycling of food waste

Innovation Playground
Midtbyen

Date tested
December 2020

This solution was a proposal to develop and test a system that produces liquid manure
from food waste / biowaste. Such a system could be implemented anywhere there is food
waste in LHC Trondheim.
Solution
Reuse of recycled wood

Innovation Playground
Midtbyen

Date tested
December 2020

This solution proposed new logistics and methods for a streamlined collection, transport
and quality control for the recycling of wood.
Solution
VIA recycling concept

Innovation Playground
Midtbyen

Date tested
December 2020
*First Place

This solution makes it easier for private individuals to sell and shop second-hand, through
the creation of a marketplace and process that saves time and energy.
Solution
BIO-block pilot project

Innovation Playground
Midtbyen

Date tested
December 2020

Bio-block pilot project is a proposal to build a biodigester at the Ringvål Park apartment
block, with the goal of reducing food waste.
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4.1.3 IES Energy Model
The IES (Integrated Environmental Solutions) Energy Model is a tool for municipalities to
visualise and understand future energy scenarios at the building, block, district and city
scale.

Figure 4.3: Simulated improvements for energy efficiency in Innovation Playground Sluppen - Tempe. (Source: D5.2,
Purshouse et al., 2021, p. 34)

Purpose
The IES Energy Model, shown in Figure 4.3 is a solution created to help decision-makers
and key stakeholders understand potential energy reduction interventions across the
Positive Energy Blocks (PEBs) in Trondheim.

Implementation
To demonstrate the functionality of the software, potential energy reduction interventions
were applied for the PEB in the Sluppen-Tempe Innovation Playground. This was done to
show how energy demand could be reduced by improving the efficiency of the buildings.
Renewable energy systems (solar panel installations) were also modelled to demonstrate
the potential for local supply and energy sharing between buildings to move the PEB
towards net zero emissions. Results of simulated improvements, in terms of energy
efficiency in the PEB buildings, are summarised below, in Figure 4.4.

Results
An initial demonstration of the results and training session for relevant staff in LHC
Trondheim was conducted in January 2021, as part of the work in Task 5.143. Further
sessions are planned to ensure that LHC Trondheim staff can create energy scenarios
going forward. The staff responsible are energy advisors in Property Development
D5.2: +Trondheim DST including training manuals/videos:
https://cityxchange.eu/knowledge-base/d5-2-trondheim-dst-including-training-manuals-videos/
43
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(Trondheim eiendom). Following the training, the next step is to model future energy
scenarios for 2030 and 2050. These models will be a useful tool for politicians, decision
makers, planners and citizens to understand the role of energy in city development in LHC
Trondheim. These models will help guide the development of the Bold City Vision and be
shared online and at the Citizen Observatories when completed.

Figure 4.4: Overall baseline energy demand for the Innovation Playgrounds in LHC Trondheim. (Source: D5.2,
Purshouse et al., 2021, p. 24)

4.1.4 Bold City Vision Workshop
The Bold City Vision (BCV) framework44 (D3.1: Framework for Bold City Vision, Guidelines,
and incentive Schemes) has been used as a tool to engage municipal staff, leaders and
other stakeholders to develop a BCV for LHC Trondheim. The tool, summarised as a matrix,
shows six horizontal levels of governance/processes that intersect with five vertical
sub-processes. The six levels are; standardisation, policy development, innovation
partnership, organisational development, citizen engagement and project development.
The sub-processes, which can be seen as a city journey, have five activity areas; engage,
design, activate, accelerate and support. BCV organises the city journey to help guide and
ensure the necessary elements are in place to carry out efficient processes, informed
decision making and achieve the desired impact. The matrix is found in Appendix 8.5 of this
deliverable.

BCV Framework:
https://cityxchange.eu/knowledge-base/framework-for-bold-city-vision-guidelines-and-incentive-schemes/
44
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Figure 4.5 Bold City Vision workshop using the Miro digital whiteboard tool. (Source: +CxC Miro board)

Purpose
To refine and develop the BCV into an integrated strategy for LHC Trondheim, the tool
needed to be tested outside theory. The target groups for these workshops were municipal
staff and leaders, as well as the business community. The BCV has been tested across the
Innovation Playgrounds in LHC Trondheim.

Implementation
It was decided to make the BCV workshop digital using digital whiteboard tool, Miro45. The
outline and design of the workshops was developed in collaboration with ARUP46, a project
partner. The intention of the workshop was to deliver a user-friendly and meaningful way to
work with the SDGs, especially connected to SDG 7: Affordable and Clean Energy and SDG
11: Sustainable Cities and Communities.
A series of digital activities guided participants through contextualising, mapping and
analysing the SDGs. The activities had participants find connections to their work and use
digital post-it notes to document past activities, current plans and future goals.

Results
The outcomes of the digital workshops are process-oriented. Staff and leaders in LHC
Trondheim had a desire to further align their work with the SDGs. This activity proved to be
a useful visual tool, to map activities and connect them with broader goals of sustainability
and energy. The specific workshops are detailed in Table 4.4.

45
46

Miro Board: https://miro.com/
ARUP: https://www.arup.com/
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Table 4.4 Bold City Vision Workshop Solutions

Solution
BCV for Mobility case

Innovation Playground
Midtbyen

Date tested
February 2021

The main goal of this event was to apply the BCV towards building a “Mobility Case” for LHC
Trondheim. During the event there was a short introduction to the Miro digital platform,
followed by a workshop and discussion on +CityxChange activities and broader goals for
LHC Trondheim. A rough plan for the development and testing of the Mobee Mobility app
was an outcome of this workshop.
Solution
BCV Presentation and Workshop

Innovation Playground
Midtbyen

Date tested
March 2021

At this BCV presentation and workshop, +CityxChange presented its second year of BCV
development for both Lighthouse Cities and Follower Cities. The LHCs and FCs shared their
knowledge and experience on implementing the BCV framework. Local challenges were
discussed and experiences shared. LHC Trondheim led the group through an
SDG-mapping activity to demonstrate the potential of the Miro digital platform and BCV
mapping activity.
Solution
BCV Workshop: Trondheim Municipality
Leader group

Innovation Playground
Midtbyen

Date tested
March 2021

One of the most important testing and showcasing of the Bold City Vision workshop was
with the Trondheim Municipality leader group. The goal of this workshop was to test the
BCV framework with the leaders in the context of localising the SDGs within their respective
departments. The Miro digital platform was used, and participants were guided through the
BCV mapping activities.

4.1.5 Legislation and EU/Norwegian authorities
The work done with EU/Norwegian authorities regarding energy legislation is an important
result of the Innovation Playgrounds in LHC Trondheim.

Purpose
Enabling Regulatory Mechanisms, D5.9 Playbook of regulatory recommendations for
enabling new energy systems47, serves as a recommendation and prerequisite to become a
PEB/PED. This approach identifies what must be in place, at a system level, to have the
energy sector's contribution in the green transition and become energy positive.

47

D5.9: Playbook of regulatory recommendations for enabling new energy systems:
https://cityxchange.eu/knowledge-base/d5-9-playbook-of-regulatory-recommendations-for-enabling-new-energ
y-systems/
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Implementation
The obstacles and barriers are identified, using Norway and LHC Trondheim as examples.
The consequences, loss of opportunities, and ripple effects are described and set in
context with energy transition. Some of the barriers are common within member states,
some are specific to LHC Trondheim, Norway. This provides the reader with a
solution-focused approach and lowers the threshold to adapt and replicate the guideline
within local conditions. Appendix 8.2 has identified the weaknesses of the regulatory
framework in a European context, Appendix 8.3 addresses the required actions needed
concerning regulatory barriers in LHC Trondheim and finally, Appendix 8.4 gives an
extensive overview of the consequences of experienced barriers in the LHC Trondheim
case.

Results
Local PEB demonstrations in LHC Trondheim revealed controversy derived from the work
that invoked a need for politics with change capability regarding the existing regulation
framework. To achieve a solution, supporting the green transition, solving regulatory
barriers is of national concern and responsibility. The controversy did apply for other
member states as well. The need for future-proof energy regulation solutions in Europe led
to a triangular approach;
1. A joint local and regional policy proposal
The input from project partners and experience from the project formed the basis for
the proposal. It asked for permission to move forward and reach out to other cities to
mobilise for a new national regulation scheme.
2. A collaborative national initiative targeting decision
A private-public-political signed endorsement to inform national authorities, explaining
the legal and practical issues and consequences with today’s regulations. The initiative
presents arguments to foster a regulation in pace with the technological and societal
development that has taken place since the legislation and regulations were made.
3. Identifying regulatory weaknesses in European perspective
+CityxChange and EU Smart Cities Marketplace Initiative on Regulatory Framework
identified a list of regulatory weaknesses.These weaknesses have been put forward as
part of a new Smart Cities Marketplace Initiative on Regulatory Frameworks within the
Integrated Planning, Policy and Regulation Action Cluster.
The outcome of the initiatives has led to extended focus and continuous work on changing
the regulations, as a spin-off from the +CityxChange project, but with the same overall
agenda; create Positive Energy Cities.

D5.10: Trondheim Innovation Lab Solutions Catalogue, v4.0

39

December 17, 2021

4.2 Business Solutions
This section focused on commercially-viable business solutions tested and developed in
LHC Trondheim. Solutions include energy trading platforms, crowd-sourcing mapping tools
and mobility apps.

4.2.1 Volue Energy Trading Platform
The EU goal is to establish Energy Positive Cities, which begins with Positive Energy Blocks (a
group of at least three connected buildings). Innovation Playgrounds in LHC Trondheim
served as a key testing ground for this solution.

Figure 4.6 Trading process for the local energy market in LHC Trondheim. (Source: Volue)

Purpose
The purpose of the Volue Energy Trading Platform is to create a marketplace for trading
local renewable energy and consumer flexibility within cities. The goal is to decrease
consumption of energy, optimise utilisation of available energy, and strengthen incentives
for local investments in renewables. The Brattøra - Nyhavna and Sluppen - Tempe
Innovation Playgrounds are key testing arenas for this solution.

Implementation
This Energy Trading Platform is a commercially viable solution developed by +CityxChange
partner Volue. This solution was developed in the development phase of +CityxChange
through the co-project Development of Local Flexibility Market, and is tested as part of
Deployment of the Energy Trading Platform. This solution is a technical solution, and
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Innovation Playgrounds in LHC Trondheim have been utilised to develop, test and
communicate this work.

Results
Innovation Playgrounds in LHC Trondheim have been an effective arena to test the Volue
Energy Trading solution. The energy trading platform, comprising the Volue Digital
Marketplace and the Volue Algotrader, has been deployed in the Brattøra - Nyhavna and
Sluppen - Tempe Innovation Playgrounds, bringing core, energy project partners together
to make this happen. Volue has been recognised as a key innovator by European
Commission’s Innovation Radar with a “business ready” solution48. ABB and IOTA were also
named key innovators for their innovations.
The Innovation Playgrounds in LHC Trondheim have facilitated workshops, webinars,
meetings and events in order to make this innovation possible. The energy trading platform
requires a shift in regulation and approach to energy systems, and therefore actors across
public and private sectors have required these arenas to meet and come to a shared
understanding of the task.

4.2.2 GIS Cloud Web App
The GIS Cloud web app is a
crowd-sourcing map-based tool49. It
allows users to perform field data
collection, register geographically tagged
comments, add pictures and
observations and thus, undertake
collaborative mapping initiatives. In LHC
Trondheim, the GIS Cloud web app has
been customised to enable residents to
register proposals and ideas tagged to
specific locations in LHC Trondheim.

Figure 4.7: GIS Cloud web app. (Source: https://pluscities.giscloud.com/)
Volue being recognized as a “business ready” solution:
https://www.volue.com/news/volue-named-key-innovator-by-european-commission
49
GIS Cloud Mapping: https://pluscities.giscloud.com/
48
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Purpose
The objective of using the GIS Cloud web app was to generate ideas for energy-related
interventions and to assist with community Walk and Map in the Elgeseter - NTNU Campus
Gløshaugen Innovation Playground.

Implementation
The implementation of the GIS Cloud web app was a team effort between Space Engagers,
NTNU and staff at the Trondheim Municipality. Space Engagers purchased the GIS Cloud
licence and set up the project to be used by LHCs Limerick and Trondheim. Next, NTNU
staff customised the GIS Cloud web app to be used in LHC Trondheim. The customization
process consisted of a number of steps that included:
1. Creation of a GIS Cloud map layer with relevant categories and database fields with
necessary attributes to be used for storing collected data on the server side.
2. Adaptation of the form panel of the GIS Cloud web app to enable users to input
data to propagate required database fields.
3. Adaptation of the visual interface of the GIS web app to be used for input from the
Trondheim Municipality.

Results
The results of employing the GIS Cloud web app were two-fold. The use of a crowd-sourcing
mapping tool enabled the collection of sustainability and energy-related ideas that could be
pursued by the Municipality. Furthermore, places of significance for the community, along
with the ideas, were recorded in the database with geographical references, descriptions
and photographs. However, the mapping solution was even more useful as a tool to trigger
engagement and facilitate discussions between local residents during the Walk and Map
activity. The mapping solution actively engaged residents and gave their involvement in the
event more meaning.

4.2.3 Mobee
Mobee50 is a brand and mobility solution that provides a free app which integrates
e-scooters, bike share, car share, real-time bus schedules and more across LHC Trondheim
and surrounding county area, Trøndelag. It is a solution in the field of Mobility as a Service
(MaaS), tested in the Innovation Playgrounds in LHC Trondheim.

50

Mobee app: https://www.mobee.no/
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Figure 4.8: Mobee mobility solution. (Source: https://www.mobee.no/)

Purpose
The purpose of the Mobee mobility solution was to develop and test a real-time mobility
assistant to promote green mobility in LHC Trondheim.

Implementation
The implementation was a collaboration between FourC51 and LHC Trondheim. FourC are
leading and coordinating the MaaS development work, and led the development of Mobee.
LHC Trondheim was responsible for setting up an advisory group and active user testing.
The Mobee brand is owned and managed by Trondheim Municipality. Thus, the
municipality has developed a brand strategy to have a commercially appealing app, with the
goal of attracting a large number of users. There were stickers and folders created and
handed out to share information on Mobee. The brand has been presented on NRK
(Norwegian national broadcaster). The app has been presented twice , once in October
202152 and again in December 202153.
The launching of the app required buy-in from stakeholders across the transportation
sector in Trondheim. The app features real-time information from city buses, as well as
locations of e-scooters, bike share, care share, train, tram, ferry and taxi. A major challenge
for the implementation was enabling a payment option within the Mobee app. Due to
51

FourC is an official +CityxChange beneficiary.
Mobee on NRK:
https://www.nrk.no/trondelag/gir-folk-oversikt-over-elsparkesykler_-busser_-leiebiler_-sykler-og-trikk-i-trondheim
-i-en-app-1.15687665
53
Mobee on NRK: https://fb.watch/9FFksIL3pn/
52
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integration challenges, Mobee cannot accept payments at this time. The Android version of
the app has been released, with the iOS version of the app to be launched in 2022.

Results
The Mobee mobility solution has been met with promising initial results. The app has been
featured in local news articles and television. The design and branding have been
impressive and have encouraged the public to test the mobility solution. LHC Trondheim
has set up a Mobee advisory group, conducted a mobility scavenger hunt and encouraged
users to go “bug hunting” to uncover issues, which could further improve the app.
There will continue to be updates to the app, as a part of D5.13, Seamless eMobility in
2022. Scaling up features, such as adding booking and payment, are being looked into.
Other scaling up features include increasing the number of vehicles available through the
app.
The largest user testing event for Mobee was the Scavenger Hunt, arranged in September
2021. Participants at this event, featured in Figure 4.9, traveled throughout the city
completing various tasks using different modes of transport available through the app. The
Mobee app is one of the best examples of the Innovation Playgrounds in action, as it
involved multiple stakeholders coming together to develop and test solutions that mattered
to people.

Figure 4.9: Mobee mobility solution features real-time bus schedules (left) and multiple mobility companies (right) in
LHC Trondheim. (Source: Trondheim Municipality)
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4.3 Collaboration solutions
Collaboration solutions were important to bring various stakeholders together. These
solutions include SDG Clinics, youth sustainability workshops, digital storytelling, webinars
and board games.

4.3.1 SDG Clinic
LHC Trondheim staff have partnered with the Sustainability Centre (Bærekraftssentret) to
create an SDG Clinic connecting students and businesses. The Sustainable Development
Goals (SDGs), were adopted in 2015 “as a universal call to action to end poverty, protect the
planet, and ensure that by 2030 all people enjoy peace and prosperity”.54

Figure 4.10 Students during their Clinic at IKEA. (Source: Trondheim Municipality)

Purpose
The SDG Clinic has been used to connect students and businesses to solve sustainability
challenges. The purpose was for students to brainstorm ideas and craft them into
sustainable solutions for businesses. The businesses benefited from this work and students
got to build their professional network and gain consulting experience.

54

United Nations Development Programme: https://www.undp.org/sustainable-development-goals
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Implementation
To prepare for a SDG Clinic, students conducted research on the industry and were
knowledgeable about relevant sustainable practices. Participating businesses presented
their sustainability challenges and were open for input.
LHC Trondheim has tested two different formats for the SDG Clinic. In the first format,
students presented on topics such as circular economy and net zero and connected the
topic to the needs of the business. The presentation from the students was followed by a
round table discussion with the business on what they were doing and where there was
room for improvement. At the conclusion of the first session, the students had developed a
list of areas in which they could support the business to become more sustainable moving
forward. A second session then allowed students to present a tangible sustainability plan.
In the other format for the SDG Clinic, the business came forward with a problem they
needed help solving. In the first session, the business presented their current sustainability
strategy and highlighted the challenges they were facing. In the second session, students
presented potential solutions and ideas for the business. The flow of the conversation was
flexible, and different regulatory barriers and hidden challenges were discussed.
The SDG Clinics were held both in person and digitally.

Results
The results for the clinics were similar. Businesses gained valuable knowledge and access to
student innovation. The students gained experience and a valuable network which helped
them grow in their careers. The Municipality gained new networks and relevance through
the work of the students. Across the Innovation Playgrounds in LHC Trondheim, the
students have worked with three different businesses, detailed in Table 4.5.
Table 4.5 SDG Clinic Solutions

Solution
SDG Clinic IKEA55

Innovation Playground
Midtbyen

Date tested
October 2021

The SDG Clinic with IKEA was in the format where they came with a problem and shared
where they would like student support. In the first clinic IKEA came to the Sustainability
Centre and presented their sustainability plan. The students then went to IKEA for a clinic
on Green Mobility. The results were that IKEA gained new insight from the students on how
to make it easier for students without cars to get to IKEA, ideas on mobile pick up and
more. It was noted by IKEA that they discovered more areas where they would like student
support and this relationship will be ongoing.

55

IKEA: https://www.ikea.com/no/no/
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Solution
SDG Clinic VOXT56

Innovation Playground
Midtbyen

Date tested
October 2021

VOXT, a company who developed a tool for engagement based around questions and
anonymous answers, worked with the students to develop questions around sustainability.
The end result was a set of guiding questions that businesses could use to discuss
sustainability in their office.
Solution
SDG Clinic Folkeinvest57

Innovation Playground
Midtbyen

Date tested
October 2021

Folkeinvest is a platform to invest in startup companies. In the SDG Clinic, students
developed a plan based on the needs and interests of Folkeinvest. Students discussed
solutions and ideas to help the company advance sustainability initiatives internally and
with their partners. For example, the use of certain digital platforms was discussed as a
solution to lowering the company's overall carbon footprint.

4.3.2 Youth Sustainability Workshop
Youth Sustainability workshops were a solution used for idea generation and promotion of
Positive Energy Blocks in LHC Trondheim. The workshops were developed by LHC
Trondheim staff at the Municipality and utilised in the Midtbyen Innovation Playground.

Figure 4.11 Youth sustainability workshop in LHC Trondheim. (Source: Trondheim Municipality)

56
57

Voxt: https://www.voxt.no/
Folkeinvest: https://folkeinvest.no/
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Purpose
Youth sustainability workshops are one of the main ways in which +CityxChange staff in LHC
Trondheim have engaged youth in the Innovation Playgrounds. The purpose of these
workshops has been to increase awareness of sustainability and energy-related topics.

Implementation
To increase awareness of sustainability and energy-related topics, LHC Trondheim staff
developed a sustainability workshop for high school students and co-hosted innovation
camps and competitions with Young Entrepreneurship (Ungt Entreprenørskap). Decidim,
the digital platform in LHC Trondheim, was utilised to capture ideas from youth.

Results
The results of the Youth Sustainability Workshop in LHC Trondheim included concrete
solutions and learning outcomes. The LHC Trondheim staff received feedback that the
workshop was interesting and fun for students. Groups were engaged in the task of writing
proposals for sustainability solutions. Proposals were developed in paper and digital
formats. A selection of solutions have been summarised in Table 4.6.
Table 4.6 Youth Sustainability Workshops

Solution

Innovation
Playground

Date
Tested

Solar panel e-bike charging58

Brattøra - Nyhavna

30.09.20

Cheaper public transport59

LHC Trondheim

30.09.20

Boats that pick up garbage from Trondheim Fjord60

LHC Trondheim

30.09.20

Mandatory CO2 labelling for products61

LHC Trondheim

30.09.20

Improved recycling and composting programmes62

LHC Trondheim

30.09.20

Higher priority for pedestrians and cyclists63

Midtbyen

30.09.20

58

Solar panel e-bike charging:
https://borgerkraft.no/processes/katedralskole/f/110/proposals/138?filter%5Bdecidim_scope_id%5D=&filter%5B
resource_type%5D=Decidim%3A%3AProposals%3A%3AProposal&filter%5Bspace_state%5D=past&filter%5Bter
m%5D=&locale=en&order=most_voted&per_page=20
59
Cheaper public transport:
https://borgerkraft.no/processes/katedralskole/f/110/proposals/154?locale=en&per_page=20
60
Boats that pick up garbage from Trondheim Fjord:
https://borgerkraft.trondheim.kommune.no/processes/katedralskole/f/110/proposals/161
61
Mandatory CO2 labelling for products:
https://borgerkraft.no/processes/katedralskole/f/110/proposals/162?locale=en&per_page=20
62
Improved recycling and composting programmes:
https://borgerkraft.no/processes/katedralskole/f/110/proposals/163?locale=en&per_page=20
63
Higher priority for pedestrians and cyclists:
https://borgerkraft.no/processes/katedralskole/f/110/proposals/131?locale=en&per_page=20
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4.3.3 Digital Storytelling
To share information, start debates, engage society and tap on to their knowledge, LHC
Trondheim has tested several ways of storytelling. +CityxChange energy transition and the
UN SDGs are the main topics in LHC Trondheim digital storytelling solutions.

Figure 4.12: Positive energy Trondheim film. (Source: Headspin64)

Purpose
A part of implementing Citizen Observatories and Innovation Playgrounds was to explore
different digital forms of narratives to support PEBs in LHC Trondheim. How a story is told,
and how it is perceived will vary with vantage point and target audience. Therefore, LHC
Trondheim approached the assignment from several angles.

Implementation
From the perspective of a public body with multiple responsibilities and being a service
provider, like a municipality, citizen engagement and citizen involvement is important.
Avoiding alienation and lowering possible friction is one thing, but to be able to engage and
to involve, information is crucial. When a society, a city or a neighborhood is part of an
innovation project, it is important to include, share and disseminate information to multiple
age groups and segments of society. When a narrative is set, information can be added and
understood in context with the overall agenda.

64

Headspin film Positive energy Trondheim: https://www.youtube.com/watch?v=105Cg9AV9xs
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Results
The main results are the Positive Energy film, The Story of Energy, the Car Sharing
animation film and a digital story made for the outdoor screen connected to the Brattøra Nyhavna demonstration area. Table 4.7 summarises the four main solutions in LHC
Trondheim digital storytelling.
Table 4.7 Digital Storytelling Solutions

Solution
+Trondheim animated film65

Innovation Playground
Midtbyen

Date tested
September 2020

+CityxChange staff in LHC Trondheim wrote the initial manuscript and story explaining a
Positive Energy Block. The TK staff had previous experience in scriptwriting, storytelling and
deducing complicated topics to a feasible, visual narrative. A professional company,
Headspin66, was assigned to refine the story and to create the visual look and animations.
TK staff worked closely with Headspin to assure that the language and the content was
suitable to younger age groups, and also decided that the voicing should be done by a
youth with the local dialect. The film was well received by the stakeholders, and others. It is
used as an introduction and explanation in meetings and events. It has become a regular
part of the Newton Energy room67 in LHC Trondheim. This means that all 9th graders within
the Municipality will see the film as an introduction and information when exploring energy.
The Norwegian texted version68 has been seen more than 1,2 k times on YouTube, and
Headspin has listed it as a reference-project and ended up being nominated for
“Visueltprisen 2021” (Visual price) in the category Moving Image69.
Solution
The Story of Energy70

Innovation Playground
Date tested
Elgeseter - Campus NTNU Gløshaugen August 2021

The Institute for Electrical Systems at NTNU has worked with several partners and projects
exploring digital storytelling and exhibitions. This was an advantage when LHC Trondheim
staff decided to collaborate on creating a story connecting energy as an entity, necessity
and main actor in +CityxChange. The approach was scientific and technical, but also open
and philosophical. It was a desire to have the facts displayed, but also engage, inform and
provide the viewer with an adventure and a unique experience triggering curiosity and
thoughts toward existentialism. The collaboration resulted in an immersive and interactive
narrative called “The Story of Energy”. NTNU staff were responsible for creating the
technical and visuals for the story. It was exhibited at Bøker&Bylab Elgeseter in October
2021, during an event named “Levende Abelsgate”.

+Trondheim animated film (English): https://www.youtube.com/watch?v=105Cg9AV9xs
Headspin: https://www.headspin.no/
67
Newton energirom Trondheim: https://newtonroom.com/no/newton-rom/newton-energirom-trondheim
68
Plussbyen Trondheim: https://www.youtube.com/watch?v=FbDdU3JPWjg&t=25s
69
Visueltprisen moving image nominees 2021: https://www.grafill.no/visuelt/nominerte-2021/moving-image
70
The Story of energy: https://folk.ntnu.no/wendyann/energy-story/
65

66
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Solution
Car Share animated film71

Innovation Playground
Midtbyen

Date tested
November 2021

LHC Trondheim staff at the Municipality made an animation film about car sharing detailing
the benefits seen from a users point of view and environmental perspective. It was
supported by a “car sharing test”, so that individual considerations would be brought
forward72. The Municipality changed parts of their carpool, from leasing the cars 24 hours a
day seven days a week, to renting them within business hours five days a week. The point is
that the main use of the cars are within normal working hours, and the cars are parked
more hours than they are in use, and subsequently occupied by the Municipality. When
these cars are a part of a shared carpool, it allows for the citizens to use the cars if wanted.
Less parking space is needed, less cars are needed, the cars are more efficiently used and
cars with fossil fuel are phased out. The cars are also dispersed within the city and easily
accessible. The owner of the carpool is a commercial actor with a public procurement
contract.
Solution
Digital PEB presentation

Innovation Playground
Brattøra - Nyhavna

Date tested
Ready for use in 2022

An outdoor screen is about to be installed in the Brattøra - Nyhavna Innovation Playground.
The screen is placed on the wall of the Powerhouse building facing a pedestrian bridge
connecting the Brattøra demonstration area to the city centre. LHC Trondheim staff at the
Municipality, in dialogue with the building owner Entra, made a visual story with pictures,
text and graphics explaining the innovation in creating a PEB at Brattøra. The in situ
experience, showing the solutions where they are, is a way of communicating actively in a
passive way. A lot of people walk by, every day, unaware of what is taking place. It is a way of
“show, don’t tell”, with more visualisations and few words, as an adaptation to a moving
target -the people moving by. The story presented can be updated as the innovations and
PEB manifests. The content can also be used in presentations, as it is a quick entry to the
overall agenda of +CityxChange with anchoring to a specific demonstration area in LHC
Trondheim.

4.3.4 Positive Energy Webinar
The Positive Energy Webinar solution has been a useful tool in communicating the aims and
objectives of the +CityxChange project. The webinar targeted the energy industry, national
and local authorities, the R&D/academia and stakeholders within the Innovation
Playgrounds in LHC Trondheim.

Car Share animated film: https://www.youtube.com/watch?v=JGtjV74QY88&t=1s
Link to car sharing test:
https://www.trondheim.kommune.no/aktuelt/om-kommunen/bk/barekraft/cxc/mobilitet/bilpooltesten/
71

72
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Figure 4.13: Positive energy webinar solution in LHC Trondheim. (Source: TrønderEnergi)

Purpose
The Positive Energy Webinar has been an important way of engaging the business
community in LHC Trondheim, sharing results and debating experienced barriers, seen
from different angles within the energy sector and surrounding businesses and industries.
Without predictable return on investments, the incentives are not sufficient. Green,
renewable energy, and predictable supply and price, is important to all energy demanding
industries and building owners. When conducting a webinar like this, with representation
from top level stakeholders, the importance is of interest at a national level. Positive Energy
Blocks, Districts and Cities are complex and communication around these topics is
essential. The Positive Energy Webinar focused on communicating and debating PEBs, the
possibilities and the barriers experienced. The presenters were stakeholders in the
Brattøra-Nyhavna Innovation Playground, and the webinar targeted the energy sector,
politicians and building owners in Norway.

Implementation
This solution was led by LHC Trondheim project partners TrønderEnergi73 and the
Trondheim Municipality. TrønderEnergi was an ideal leader for this task, as they have a
large network and influence in the field of energy. The webinar was broadcast live from the
Powerhouse building, shown in Figure 4.13. The five speakers brough different perspectives
from the energy and building industry. Having these industry leaders speak in a public way,
reinforced the importance of local energy grids, and the role +CityxChange plays in the
energy transition.

73

+Cityxchange partner TrønderEnergi: https://tronderenergi.no/
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Results
The webinar event was a high profile event. Over 60 participants attended the event and
Brattøra was featured as a world leading demonstration area in energy storage, generation
and trading. The speakers focused on communicating the following narratives:
●

TrønderEnergi introduced the event and the significance of the Brattøra area,
nationally and internationally

●

Executive staff from Trondheim Municipality confirmed the commitment of the
Municipality to sustainable urban development

●

Tensio, the distribution system operator, described the road to renewable, green
and fully electric Trøndelag

●

TrønderEnergi described a toolbox for the renewable Trondheim (and Europe) of
the future, and

●

Entra74 emphasised the importance of the Brattøra demonstration for cities around
the world to follow

The event concluded with a panel discussion and questions from participants.
The professionality and quality of this event distributed the messaging around Positive
Energy Districts to a wider audience in LHC Trondheim. These types of events are critical for
awareness, upscaling and replication outside of the demonstration areas.

4.3.5 Energy Board Game
Energy board games have been a
creative solution for engaging all
kinds of stakeholders in
understanding Positive Energy
Blocks and the sustainable energy
transition in LHC Trondheim.

Figure 4.14 PositiCity+ board game with middle school students. (Source: Erik Guldbrandsøy)

74

Entra is a real estate company, represented with several buildings in the demonstration area Brattøra. They
are also the owners of Powerhouse.
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Purpose
The purpose of testing energy board games in LHC Trondheim Innovation Playgrounds was
to have various stakeholders learn about local energy production, consumption and
storage through gamification. Gamification is explained in D3.2 Delivery of the citizen
participation playbook as a technique to engage a wide range of stakeholders in complex
concepts (Burón and Sánchez, 2020)75. In LHC Trondheim, two energy board games have
been developed and tested.

Implementation
The two energy-themed board games were both developed by NTNU staff, in connection
with +CityxChange. The first board game, Energy Positive Neighbourhood, brought together
stakeholders to enhance their awareness of the decision-making process surrounding
energy. The second board game, PositiCity+, was created together with UngEnergi76, and
has been tested with middle school students with positive results. Both of these games
challenge players to identify actions they can take in order to create a Positive Energy Block.
They also encourage players to work together to solve energy challenges.

Results
The board game activities in LHC Trondheim were both fun and informative. They engaged
different groups in energy conversations and decision making. Energy has been a difficult
theme for engagement, and board games offered a nuanced way of making this topic
relatable. Table 4.8 highlights the learning from the two board games tested in LHC
Trondheim.
Table 4.8 Energy Board Game Solutions

Solution
Energy Positive Neighbourhood board game

Innovation Playground
Midtbyen

Date tested
January 2020

The Energy Positive Neighbourhood board game was developed and led by a PhD candidate
at NTNU. The game brought together key stakeholders to enhance their awareness of the
decision-making process surrounding energy. It was meant as an awareness-creation game,
where players have a better chance of winning when working together instead of solely
thinking about personal goals.
Solution
PositiCity+ board game

Innovation Playground
Elgeseter

Date tested
October 2021

The PositiCity+ board game has been tested with various stakeholder groups, including
TrønderEnergi, middle school students and staff at the Trondheim Municipality. The game
75

D3.2: Citizen Participation Playbook:
https://cityxchange.eu/knowledge-base/delivery-of-the-citizen-participation-playbook/
76
UngEnergi: https://ungenergi.no/
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illustrated the importance of investing in a range of solutions, including local renewable
energy generation, storage and efficiency upgrades in order to meet the demands of
Positive Energy Blocks. The board game presented information in a way that was
understandable and relatable for youth. PositiCity+ demonstrated how gamification can
reduce barriers for participation, even for more complex topics such as local energy
generation and flexibility markets.
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5

Discussion

The Innovation Playgrounds in LHC Trondheim cover a large geographic area, with a wide
variety of interest groups and stakeholders. To take the experience and learning from LHC
Trondheim further, this section will discuss lessons learned and potential for upscaling and
replication outside of the demonstration areas.

5.1 Lessons Learned
The Innovation Playgrounds in LHC Trondheim are quite ambitious, as both social and
technical solutions were being demonstrated. The projects that worked best were the ones
that brought technical and social solutions together. For example, the Mobee mobility
solution was a technical solution that required extensive user testing and input from
citizens. The Innovation Playgrounds proved to be an ideal place to test this solution
because it was designed to bring together diverse groups to develop and test solutions
together.
The main challenge with the Innovation Playgrounds in LHC Trondheim was engaging local
residents in energy related solutions. Residents have busy schedules, and it was difficult to
connect local energy solutions to everyday life and challenges. For example, staff in LHC
Trondheim put on an event series called Climate Meetings After Work. However, few
residents participated. Perhaps the timing of the event (coincided with dinner time),
description of the event, or choice of venue contributed to the lack of interest. This was also
during an uncertain time concerning the Covid 19 pandemic.
Later in the project, LHC Trondheim staff hosted an event called Sluppen Night, where
speakers from different backgrounds and companies presented at the Lager11 Citizen
Observatory. This event was a success for several reasons. First, considerable effort was
given to advertising and publishing the event across social media channels. Second, the
event featured speakers from different backgrounds. Positive Energy Districts were one
topic; however, it was woven into a larger narrative of sustainable city transition with a clear
local focus. Lastly, the event was social and an enjoyable way for local residents to spend a
Thursday evening. People ordered food and drinks at the event and socialised and chatted.
The venue, choice of speakers / topics and advertising all played a part in the success of the
event.
Although LHC Trondheim staff attempted to engage all stakeholders in accelerating the
sustainable energy transition, some groups were engaged more than others. The activities
recorded in Table 2.1 show 29 activities engaged local residents, 15 included the public
sector, 23 included academia and 14 were geared towards business. The quality of these
activities was harder to document and demonstrate. Attendance is one metric that has
been used in LHC Trondheim. Key performance indicator (KPI) 29 in the +CityxChange
project required LHC Trondheim to record the number of community participation events,
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and people engaged. For this KPI, 42 events were recorded and over 2000 people were
engaged.
For many local residents, however, the topic of accelerating the sustainable energy
transition did not connect or resonate on a personal level. With nearly 100% of energy in
Norway coming from renewable sources and in a historic perspective low energy prices, the
energy transition is not a top priority activity. In addition, the decision to invest in solar
panels or energy efficiency upgrades is not a decision taken lightly. These conversations
were of more interest for business and industry partners, especially when the scale of
interventions could lead to considerable savings or bring a sustainable brand to the
company. Increasing energy prices in Norway may contribute to increasing the average
citizen’s interest and engagement in energy topics in the future. But still, it is very much
about how events are set up and the main header for the events. Local
community/neighbourhood focus and what is in it for the citizen will be important.
For local residents in LHC Trondheim, more thought was needed in order to lower the
barrier for participation. Solutions in section 4.3 of the catalogue, including the SDG Clinic,
digital storytelling, youth sustainability workshop, and energy board game have provided a
good start at lowering the bar for participation and collaboration. They represent a more
approachable and easily understandable way of connecting with the topic.
The possibility for LHC Trondheim to explore solutions like this, supported and encouraged
by +CityxChange, must not be under-communicated as an important part of the
engagement and involvement of the citizens. It is important to acknowledge that different
target groups must be targeted in different ways. There is no such thing as a “one size fits
all” solution when it comes to communication and engagement.
In the future, it is important to consider why various groups engage in Innovation
Playgrounds, and what is the likely outcome of the engagement. As we still lack knowledge,
understanding, and experience, more research in this field is important. When engaging
students and residents, what are the interesting and engaging events? When working with
businesses, what are the most pressing concerns or selling points? Or when presenting for
the leader group at the municipality, what are the KPIs they consider important ones?

5.2 Upscaling and replication
In order to replicate these results across the +CityxChange project, it is important to
consider the intended impact of the solution, the social/political/business case for
implementing such a solution, and the partnerships and resources required to make it
happen. The solutions demonstrated in LHC Trondheim have a potential for upscaling and
replication if anchored in the right way.
To ensure solutions are anchored in the right way, the Catalogue has distinguished
between solutions for municipalities, business solutions, and collaboration solutions. These
categories will also be used to discuss upscaling and replication potential.
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5.2.1 Upscaling solutions for municipalities
In LHC Trondheim, the Department of Environment (Miljøenheten) has been an important
local anchor in the municipality for the Climathon and Open Call solutions. The intended
impact of these solutions is to continue engaging students, local residents and businesses
in the sustainable energy transition. The political case for replicating and upscaling
Climathons and Open Calls is that the municipality has a mandate and funding to engage
local residents in sustainability-related projects. Climathons/Hackathons and Open Calls are
going to be increasingly important ways to demonstrate this political commitment. Staff at
the Environmental Department have co-hosted and led these activities in the past, and
have the best overview of existing funding mechanisms that could support Climathons and
Open Calls in the future.
The IES Energy Model has also been categorised as a solution for municipalities. There are
already plans in place with energy advisors from the Property Department (Trondheim
eiendom) to create energy scenarios for 2030 and 2050 for LHC Trondheim, which will be
included in D5.7: +Trondheim 2050 Bold City Vision and Guidelines. The intention is that this
training, and creation of energy scenarios, will serve as a political tool for accelerating
investments in local renewable energy generation, storage and flexibility.
The Bold City Vision workshops are also intended to guide the replication and upscaling
process in LHC Trondheim and beyond. One of the main barriers identified in the
Innovation Playgrounds is that current ways of thinking are siloed and this prevents the
collaboration and creativity needed to address sustainability and energy challenges.
Through the use of BCV workshops, new ways of thinking about these challenges can
emerge and be implemented. BCV workshops have been replicated in Asker Municipality in
Norway, and among Follower Cities in the +CityxChange project, which demonstrates their
usefulness and potential for upscaling.
Finally, lessons learned from working with legislation in LHC Trondheim can also be
upscaled and replicated in Norway as a methodology or approach when experiencing
innovation challenges due to hindrance at system level. The replication and adaptation
value for other member states, and beyond the EU, in regard to ease and implementation
of the green energy transition has a strong impact potential. The process in Norway is still
ongoing, however once the path is forged, it will be easier for other countries to pass
changes in energy legislations.

5.2.2 Upscaling business solutions
The Volue Energy Trading platform, GIS Cloud web app, and Mobee mobility app are all
commercially available solutions that have been tested in the Innovation Playgrounds in
LHC Trondheim. These solutions have been developed with the intention of offering a
service to municipalities, businesses and local residents. Although they offer different
services, they are useful tools for accelerating the transition to Positive Energy Blocks.
Below is a short summary of next steps for each of these solutions:
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1. Volue will continue developing the energy trading platform for more efficient
utilisation of local energy resources in LHC Trondheim and beyond. A full report of
this work will be available as part of +CityxChange D5.5 Deployment of the Energy
Trading Platform.
2. The Planning Department (Byplan) has tested several mapping solutions, and may
have practical applications for the GIS Cloud Web App tested in the Innovation
Playgrounds. LHC Trondheim staff at the Municipality will reach out to relevant staff
in the Planning Department to explore opportunities for replication and upscaling in
future planning projects.
3. The Mobee mobility app has been developed by FourC and is owned by the
Trondheim Municipality. The anchoring of the Mobee app will be further developed
in +CityxChange Task 5.8 Seamless eMobility.

5.2.3 Upscaling collaboration solutions
SDG Clinics, youth sustainability workshops, digital storytelling, and board games are
collaboration and communication solutions which could be replicated and upscaled outside
of the demonstration areas in LHC Trondheim.
The SDG clinics and youth sustainability workshops are anchored in the Sustainability
Centre (Bærekraftsentret) in LHC Trondheim. The Sustainability Centre aims to fill the gap
between businesses, organisations, and the municipality as they work to solve sustainability
challenges. This work has political backing and represents a growing field. The Sustainability
Centre has staff, resources, and an internship programme which could carry SDG Clinics
and youth sustainability workshops further. They have been partners or leaders in these
activities in the past, and are therefore equipped to carry this work forward.
Digital storytelling has been critical in sharing the stories of +CityxChange and Positive
Energy Blocks. To replicate and upscale digital storytelling, it is logical to anchor the work in
the Communication Unit (Enhet for kommunikasjon) at the municipality. Staff working in the
+CityxChange Communication Unit have come together on many partnerships over the
course of the project, including the Car Share animated film. An important lesson for
upscaling is to know when to ask for help. In LHC Trondheim, there were times when
additional skill sets were required to develop animation, storylines for outdoor screens, and
film scripts. The core team was able to do a lot of this work, however external actors also
contributed to ensure a high quality of digital storytelling.
Energy board game solutions have been developed by NTNU staff and used to engage
different groups in energy-related topics and decision making. In order to replicate and
upscale these games, partnerships could be formed with organisations specialising in youth
engagement. For example, Youth Energy (UngEnergi) or the Science Centre (Vitensenteret)
could be interested in incorporating energy-related board games in their curriculum for
youth in LHC Trondheim and elsewhere in Norway. Both of these groups have been
approached and included in the replication and upscaling process.
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6 Conclusion
This report, D5.10 Trondheim Innovation Lab Solutions Catalogue (and connected Task 5.5:
Implementation of an Innovation Playground), has been developed to engage residents,
public sector, businesses, and academia in LHC Trondheim in the sustainable energy
transition. The intention of solutions developed in the Innovation Playgrounds has been to
accelerate the transition to Positive Energy blocks, districts and cities. A Positive Energy City
is a city that generates more energy than it uses, through sustainable local energy
solutions.
The context and methodology for this report builds on the frameworks developed in Work
Package 3 of the +CityxChange project. In LHC Trondheim, Innovation Playgrounds were
based on the Framework for Innovation Playgrounds, which includes a System (consisting of
places, activities, data and enabling mechanisms), a Journey (which requires observation,
sense-making, co-design and prototyping) and Localisation (to bring various places and
activities together in a coherent structure).
The following physical and digital Innovation Playgrounds are where innovative solutions
have been developed and tested in LHC Trondheim:
●

Brattøra - Nyhavna (a technical demonstration area featuring the Brattøra Microgrid,
local energy generation and storage)

●

Midtbyen (the centre of Trondheim and hub for partnerships between businesses,
public sector, community members and academia)

●

Elgeseter - Campus NTNU Gløshaugen (a community demonstration area where
events are hosted to raise awareness of energy challenges)

●

Sluppen - Tempe (a social and technical demonstration area featuring new and
renovated buildings with local generation, among other innovative energy solutions)

●

Decidim (a digital Innovation Playground for accelerating the energy transition)

To develop and test solutions in the Innovation Playgrounds, LHC Trondheim staff and
partners initiated:
●

Ideations, competitions, and games (which led to the generation of ideas, initiatives
and proposals)

●

Co-creation and learning workshops (which led to the development of policies,
strategies, shared understanding of tasks, and collaboration agreements)

●

Festivals and special events (which contributed to wider engagement, dissemination
of ideas and promotion of Positive Energy Blocks/Districts)

In LHC Trondheim, crowdfunding and match-funding activities were not tested, as there
were existing funding sources not being fully utilised. Activities in the Innovation
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Playgrounds focused on connecting citizens with these existing funding sources, such as
Open Calls and Climathons.
The community participation events and actions in LHC Trondheim have been summarised
and reported in KPI 29 in the +CityxChange project. LHC Trondheim staff and partners have
recorded 42 events and engaged over 2000 people in the implementation of Innovation
Playgrounds.
13 solutions have been featured in the Innovation Lab Solutions Catalogue. This is not an
exhaustive list of solutions from Work Package 5, but rather a selection of solutions that
have been a meaningful part of Innovation Playgrounds in LHC Trondheim. The solutions
included:
●

Solutions for municipalities (Climathon, Open Call, IES Energy Model, BCV workshop,
and Legislation)

●

Business solutions (Volue Energy Trading platform, GIS Cloud web app, and Mobee)

●

Collaboration solutions (SDG Clinic, Youth Sustainability workshop, Digital
Storytelling, Positive Energy Webinar, and Energy Board Game)

These solutions have been anchored in various departments in the Trondheim Municipality
and +CityxChange project, for upscaling and replication.
Bold City Vision and Guidelines will be an important part of carrying solutions for
municipalities forward. Energy scenarios for LHC Trondheim in 2030 and 2050 are currently
being developed, which will be an important tool for politicians, decision makers and citizen
engagement in the transition to Positive Energy Districts.
Seamless eMobility and Deployment of the Energy Trading Platform are where business
solutions tested in LHC Trondheim will be further developed and discussed. Municipal,
business and collaboration solutions found to be successful will be utilised and integrated
in +CityxChange co-projects, and upscaled and replicated outside the demonstration
district through Work Package 8 (Scaling-up, Replication, Exploitation).
A key takeaway from implementing Innovation Playgrounds in LHC Trondheim, is to
consider the intended impact of the solution, rationale for implementing such a solution,
and the partnerships and resources required to make it happen. The engagement of local
residents, public sector, business and academia in the creation of Positive Energy Blocks in
LHC Trondheim has been challenging. The most successful events have been where
co-creation between stakeholders was felt the strongest. The energy transition, on its own,
can be a difficult theme for people to relate to. Therefore, it has been critical to connect
energy challenges with broader sustainability challenges and city development.
This report and Catalogue has been written as a guide for Follower Cities within the
+CityxChange project, and around the world, to develop and test innovation solutions and
further the movement toward Positive Energy Cities.
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8 Appendix
8.1 Mobee Scavenger Hunt
What: Mobee Scavenger Hunt
Where: Bøker og Bylab, Miljøbygget, Professor Brochs gate 2, 7030 Trondheim
When: Starts at 10:00
Today is all about “moving freely” and discovering “how do you Mobee”. Mobee is an app
developed by the Trondheim kommune and an EU project called +CityxChange. We have
set up a Mobee Scavenger Hunt to test how well the app works, and to have some FUN!!
If you already have bus passes, bike memberships, etc. that will come in handy. We are not
able to buy passes (bus, bike, scooters, etc.) for participants in advance, however we will
have gift cards, prizes, and pizza for everyone.
Timeplan:
10.00 - Welcome and explanation of the day at Bøker og Bylab
10.45 - Scavenger hunt begins
13.00 - Pizza and debrief at Bøker og bylab (complete survey)
(Main project location -> 100 points)
● Photo with Bøker og Bylab sign (with an e-scooter or bike share)
●

Photo with Lager 11 sign (with an e-scooter or bike share)

●

Photo with the NTNU sign (with an e-scooter or bike share)

●

Photo at St. Olavs gate stop (with a tram)

●

Photo at Studentersamfundet (with a bus)

●

Photo of Powerhouse from the elevated walking path above the railway tracks (with
an e-scooter or bike share)

●

Photo with the Old Town Bridge (with an e-scooter or bike share)

(Additional places -> 25 points)
● Photo at your favorite coffee shop (with ANY form of transportation)
●

Photo at your favorite place to study (with ANY form of transportation)

●

Photo at your favorite park (with ANY form of transportation)
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●

Photo at your favorite place to hangout with friends (with ANY form of
transportation)

●

Photo at your favorite restaurant (with ANY form of transportation)

●

Photo at your favorite place to shop (with ANY form of transportation)

What to bring:
●

Phone

●

Portable charger (optional)

●

Dress for the weather, change of clothes if there is rain

●

Water bottle

●

Helmet (optional)

●

Exercise shoes

●

Sunglasses (if there is sun, you never know)

●

Proper jacket based on weather
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8.2 Chart of observed and experienced weakness in regulatory
framework typically followed by member states.
No

Identified weaknesses - European perspective

1

Mandates and responsibilities within the energy community are not with clear definitions
of roles and responsibilities to accomplish climate neutral and smart cities in the near
future.

2

Energy system operators are not allowed to buy system services to avoid grid disturbances
to a locally set price.This will reduce the quality of supply locally.

3

The grid tariff and price structure are not set in terms of local grid costs.The price is set
higher than actual costs.

4

Producers are not allowed to sell locally without a supply license. Supply licence
complicates local energy production and trading.

5

Metering requirements are not in line with local market preferences when it comes to
system operation and billing of supply, including the grid fee.

6

Consumers are not free to sell flexibility and buy supply locally.

7

Tax regulations are not used to strengthen incentives to implement and operate local,
sustainable energy systems.

8

It is not allowed to operate a local energy system independently of the responsibility of the
local distribution system operator (DSO) – or in cooperation with the DSO.

9

There is a lack of funding instruments to support local energy system start-ups.

10

It is not established invoicing and metering procedures that allow consumers to be part of
both the local and global power market.

11

Absence of licenses that invite and give commercial actors incentives to new entrants to
operate local energy market roles.
Experienced Weakness in Regulatory Framework. (Source: Myrstad et al. 2021)
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8.3 Chart of observed and experienced weakness in regulatory
framework typically followed by member states.
Required actions

Experienced regulatory barriers in Trondheim case

Invest in local
renewables

●

●

Not adjusted to local production and local use of renewables increased risk.
Regulation does not include an energy system approach.
Regulation not in favor of renewables.
Lack of knowledge of the energy transition complexity and related
opportunities - increased risk.
Upper limits for buildings’ own generation.

Connect renewables to
grid

●
●
●

Generation capacity limits calls for a production licence.
Extra grid connection costs for renewables.
Metering procedures must be in line with existing regulation

Distribute power locally

●

Lack of tariffs for battery use - risk of double invoicing
(charge/discharge fees).
DSO/local grid owner is not obliged to allow local P2P or
naboursharing between production and consumption
units/bodies/meters.
Existing security and control routines block the possibility to
connect neighbouring buildings with electrical cable.

●
●
●

●

●

Ensure quality of supply

●
●

●
●
●
Operate local
market-place

●
●

Buy and consume locally

●
●
●
●
●
●

DSO has no incentives to ask for suitable and cheap system
services locally.
Local resources cause disturbances because system operation is
regulated to serve a centralised power system - not the local
system.
DSO has no incentives to invest in and operate local system
resources.
Mismatch between social and business economic incentives
DSO income regulation is not in favour of local system operation.
No existing regulation for how to operate local market-places with
local energy resources and digitised metering.
Local market operators' licence is not made for settlement and
invoicing.
Non existing P2P regulation.
P2P responsibilities/risks not clarified.
Lack of “green” incentives
Not allowed to use DSO owned local cable/grid from generation to
consumption connection points.
Not allowed to transport electricity from one building to another
as part of local trade.
Lack of knowledge of that exchange of power between
buildings/consumers/producers is a guarantee for improved
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efficiency, higher value of local resources and for the best of
environmental reasons.
Produce and sell locally

●
●
●
●

Lack of “green” incentives.
Grid obstacles due to existing regulation.
Grid tariffs do not reflect costs.
Local production is sold at a fixed reduced price while
consumption must be purchased at a higher price.

Invoice local trade

●

Non existing regulations for metering and invoicing in favour of
local trade (generation and consumption).
The responsible metering operator does not update routines to
be able to manage local market needs for data exchange and
validation routines.

●

List of experienced regulatory barriers that will influence realisation of local energy resources and their contribution
in the green transition. (Source: Myrstad et al. 2021)
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8.4 Overview of consequences of experienced barriers in the
Trondheim Case
Experienced barriers and consequences in Trondheim case
Key words: predictability, longevity, trade, framework, cultural, communication, knowledge transfer
Legal barriers

Explaining examples

Consequences

Electrical trade is prohibited
within a local market. Even
illegal between neighboring
buildings with one owner.

Feed >100 kW triggers the entire
production to be sold to the DSO
for a fixed low price, and own
consumption must be bought back
at a 100% price rate.

Local green energy cannot
be used by
neighbours/within the block.

Local produced power is
obliged to travel through the
DSOs grid.
Production > 100kW, at any
time, demands a supply
licence.
Supply licences are tailored for
a central energy system solely.
Shared area metering system
is not allowed.
Buildings have no right to sell
their locally produced power to
their tenants even if they have
their own meter installed.
Legislations and regulations
from different public divisions,
concerning buildings, technical
installations and energy, are
opposing one another.

The DSO can set the trading price,
without negotiation, since the
surplus yield must use their grid
regardless of distance.
A building with several meters
installed is considered consisting
of multiple subunits. Only the
subunit behind the PV-system
meter can use the energy
produced, the rest must be fed to
the grid.
New buildings >500 m2 within
Trondheim concession area of
district heating, must connect to
the central heating system.
Connection fee must be paid,
regardless of intended use or not.
Exemption from connection fees is
possible if more sustainable
energy solutions can be argued.
However PV and heat pumps will
trigger construction grants by the
DSO if the infrastructure must be
adjusted.
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A community cannot buy
PV-installment and share the
production between them.
Surplus energy can not be
used in a local flexibility
market.
Export/trade of excess
PV-energy is not lucrative for
the local producer.
Public Ev-buses cannot be
charged with local green
energy even within their
driving route.
Building owners with large
PV-systems buy extra
equipment to stall
production, and produce
less than capacity. Even if the
area has capacity for a larger
feed.
Building owners don't invest,
or only in small, PV-systems.
El-tax reduction is limited
because the buyer and seller
are the same.
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Investment and incentive
barriers

Explaining examples

Consequences

The grid tariff and price
structure is not set in terms of
local grid costs.

Grid tariffs in a local energy system
are set higher than factual costs.

Investments are considered
high risk within today's
regulation system.

Unsupportive national
funding and finance
instruments.

Prices are unreasonable for
surplus local energy production.

Building owners do not
invest in PV.

Communication barriers

Explaining examples

Consequences

Complex thematic.

Difficult to communicate the
challenges in a general term to
layman and decision makers.

The severity of the issues are
lost in translation, and
solutions delayed or missed.

The legislation is so complex that
experts must interpret and
operationalize it.
The parties handling the
regulations are not experienced as
impellers.

Difficult for new actors to
enter the business.

Many parties involved.
Fragmented responsibility.
Perception of roles and
responsibilities.

Suppression of innovation.

The DSO is more a DNO, so the
overall need and want to catalyze
these processes are moderate.
Sector coupling

Explaining examples

Consequences

Different regulations for
thermal and electric energy.

When combining different energy
sources in regard to season, time,
pricing, peak loads, consumption
and storage, there is money,
energy and CO2 emissions to save.

Loss of economic and
energetic profitable return
and use.

Energy, based on different
energy sources, are not
combined in alignment.

Building owners convert electrical
energy to heat, since they can
trade heat.
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Hindrance enabling an
optimized PEB.
Unnecessary climate impact
persists.
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Lack of

Explaining examples

Consequences

Plasticity within legislation.

Dispensations do not come easily,
and the applicant is responsible to
come up with a solution within
existing legislation. This is a
time-consuming search for
loopholes in the regulation
framework.

Loss of motivation and
momentum.

Flexibility within the regulatory
framework.
Willingness/ability to adapt to a
changing energy system.
Political framework stimulating
the green transition.
EPC-contracts

Energy smart renovation of old
buildings is expensive, and there is
little to gain from investing in
optimal green buildings.
There is a need for an
unambiguous settlement within
local energy markets, with defined
and clarified responsibilities and
rights for all parties involved.

Challenges the collaborative
work between project
partners.
Failure to complete the
demonstration.
Failure to speed up towards
the green transition within
the energy sector.
Loss of opportunities
economically,
environmentally and
innovatively.

Cultural differences

Explaining examples

Consequences

Different entries and
motivations.

Difficult to get key actors engaged.

Conflicts, time consuming
deliberations and
unnecessary delays.

Grid operators have a natural
monopoly on the infrastructure
leading to the electricity meter.
This key position and the
dependency on their benevolence
to get dispensations is
problematic.

Monopoly situation.
Conflict of interests.

Possible demonstration
failure.
Belated energy transition.

Loss of opportunities/consequences
Key words: societal differences, environment, climate, socio-economic, efficiency, optimizing
Socio-economic

Explaining example

Consequences

Unnecessary investment costs
in the grid.

Utilising and amplifying locally
produced electricity will reduce the
need and costs for upgrades of
the local grid infrastructure
significantly. The reduction in grid
investments is estimated to be 20
M€ in the Brattøra demonstration
area alone.

The incentive or need for
building owners to invest in
PV, to help solve local energy
capacity challenges, is absent
if infrastructure for increased
central electricity is put in
place.

Cost efficiency
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Elevated grid tariffs, paid by
the public, to cover the
infrastructure investment.
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Loss of:

Explaining example

Consequences

Effective energy utilization.

Functioning energy trading system
will attain a better energy
utilization and reduce grid load. It
can also reduce energy losses
along the grid.

Energy consumption will cost
more than needed, it will use
more energy than needed,
and the area's energy stand
by capacity will be at an
unnecessary heightened
level.

Energy flexibility in an area.
Possibility to reduce grid load
Innovation, spin-offs, new
services
Value creation, jobs
Business models prepared for
energy transition

Increased local energy
consumption and peak hours will
cost consumers through the
pricing system of the DSO.

EV will not be able to
contribute to peak shaving.

Digitalization and active use of
AMS (advanced metering system)
and Elhub is not favored within
today's energy regulation system.

Building sector as a whole,
will continue to be labeled
high energy consumers and
high CO2 providers.

The market solution in Trondheim
PEB is able to document green,
local energy production and
consumption. This has value for
green remodeling. It is also an
important part in helping
companies and investors navigate
to a low-carbon, resilient and
resource-efficient economy.

Companies and corporations
cannot access or label their
business green in regards to
energy consumption.

Failing to:

Explaining example

Consequences

Lowering CO2 emissions
through renewable green
energy production and local
consumption

Building unnecessary
infrastructure and using more
energy, less efficiently than
possible, will have a negative
environmental impact.

The energy sector will not be
a significant contributor in
speeding up towards the
green transition.

R&D position
Market
Momentum
Green remodeling
Synergy with e-mobility
Robust energy system

Achieve climate-neutral Europe
by 2050.
Fully conduct and develop
future energy smart areas,
both for housing, business and
industries.

Renovating existing buildings, with
optimized energy systems and
el-production when possible, will
be more expensive than to outlast
their lifetime and rebuild on the
property.

Increased or continuously
high CO2 emissions from the
building industry.

Incentivise optimized green
renovation.

D5.10: Trondheim Innovation Lab Solutions Catalogue, v4.0

72

December 17, 2021

Ripple effects:

Explaining example

Consequences

Limit energy intensive
industries.

Energy demanding industries will
face problems in regard to their
energy source when EUs
taxonomy for sustainable activities
is put into use.

Energy demanding industries
will favour establishment and
business in countries with
affordable green renewable
energy or flag out the
business.

Limit the establishment of
energy intensive industries.
Fortify already existing
competitive advantages within
an area or country with
favourable energy conditions.
Reinforce social differences.
Belated realisation of the EU
taxonomy for sustainable
activities through the energy
sector77.

Energy prices will rise with
increased demand and may cause
social differences.
Increased energy costs will inhibit
or lower revenue in other
industries.

The entry cost and attraction
level for other, unfavourable
locations will be
comprehensive.
Industries will experience
demanding required
adjustments with few
beneficial solutions.

Overview of consequences of experienced barriers in the Trondheim Case. (Source: Myrstad et al. 2021)

EU Taxonomy for sustainable activities:
https://ec.europa.eu/info/business-economy-euro/banking-and-finance/sustainable-finance/eu-taxonomy-sustai
nable-activities_en
77
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8.5 Bold City Vision Framework

Bold City Vision Framework. (Source: Tanum et al. 2019, p. 8)
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8.6 Climathon Solutions
Solution

Innovation Playground

Date tested

Circle of energy 78
production and
consumption in Elgeseter
(zero-emission buildings)

Elgeseter - Campus NTNU
Gløshaugen

29.10.21

Solar cell for everyone79

Elgeseter - Campus NTNU
Gløshaugen

29.10.21

Old to New80

Elgeseter - Campus NTNU
Gløshaugen

29.10.21

Nudging: Our way to
sustainability81

Elgeseter - Campus NTNU
Gløshaugen

29.10.21

Energic Playground82

Elgeseter - Campus NTNU
Gløshaugen

29.10.21

Elgeseter Gate: From
Barrier to Bridge83

Elgeseter - Campus NTNU
Gløshaugen

29.10.21

Elgeseter a center for
distribution of knowledge
wealth among the public Making kWh a part of
everyday life.84

Elgeseter - Campus NTNU
Gløshaugen

29.10.21

Urban Gardening for
Elgester

Elgeseter - Campus NTNU
Gløshaugen

13.11.20

Circle of energy production and consumption in Elgeseter:
https://climathon.climate-kic.org/europe/norway/trondheim/city-challenge-2021/circle-of-energy-production-an
d-consumption-in-elgseter-zero-emission-buildings/?lang=en
79
Solar cell for everyone:
everyone:https://climathon.climate-kic.org/europe/norway/trondheim/city-challenge-2021/solar-sell-for-everyon
e/?lang=en
80
Old to New:
https://climathon.climate-kic.org/europe/norway/trondheim/city-challenge-2021/old-to-new/?lang=en
81
Nudging: Our way to sustainability:
https://climathon.climate-kic.org/europe/norway/trondheim/city-challenge-2021/nudging-our-way-to-sustainabil
ity/?lang=en
82
Energic Playground:
https://climathon.climate-kic.org/europe/norway/trondheim/city-challenge-2021/energic-playground/?lang=en
83
Elgeseter Gate: From Barrier to Bridge:
https://climathon.climate-kic.org/europe/norway/trondheim/city-challenge-2021/elgeseter-gate-from-barrier-tobridge/?lang=en
84
Elgeseter a center for distribution of knowledge wealth amount public and making kWh a part of everyday life:
https://climathon.climate-kic.org/europe/norway/trondheim/city-challenge-2021/elgseter-a-center-for-distibutio
n-of-knowledge-wealth-among-public-and-making-kwh-a-part-of-everyday-life/?lang=en
78
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Sustainability “Scoreboard” Sluppen - Tempe
for Sluppen

13.11.20

Virtual reality tool to
visualize Brattøra

Brattøra - Nyhavna

13.11.20

Repurposing plan for
bunkers in Nyhavna

Brattøra - Nyhavna

13.11.20

“Sensing Sustainability”
installation in Midtbyen

Midtbyen

13.11.20

Nabosol (co-sharing and
crowdfunding platform for
solar panel installations)

Midtbyen

25.10.19

Co-using (community
housing, a shared work
and living space to reduce
the climate impact from
the building sector)

Midtbyen

25.10.19

WeCare (the League of
Energy with
neighbourhoods)

Midtbyen

25.10.19
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