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What is your vision for Europe’s future energy system? 
(…) SERENE will aim for a much greener one, based on renewables… 
- Interview with Professor Birgitte Bak-Jensen, SERENE Project Coordinator

What is your vision for Europe’s future energy system 
& how does SERENE support this?

Birgitte Bak-Jensen (BBJ): My vision would be of an energy 
system that is much greener and based on renewables. It 
would also have a lot of interaction among the different 
energy carriers (i.e. electricity, heating, cooling, water, 
transport, gas etc.). SERENE supports this future by setting 

To help accelerate the green transition of Europe’s energy system a new EU funded Horizon 2020 project, 
SERENE, will develop and demonstrate cost-effective and customer-centric solutions to enable regional 
communities to meet their energy needs from local renewable energy sources. Launched in May this year, 
with a budget of over €5m, the SERENE project consists of 14 partners from Denmark, the Netherlands and 
Poland and will run until April 2025. I met with Birgitte Bak-Jensen of Aalborg University in Denmark to find 
out her vision for SERENE.

Prof. Birgitte Bak-Jensen from Aalborg University in front 
of a wind turbine

up locally integrated systems based on the production of 
local renewable energy and controlling the interaction 
between electric and heating systems, including electrical 
vehicle charging.

How important are local communities in shaping the 
future of the EU’s energy system?

BBJ: So far, the focus of the green transition has been 
on larger cities and heavy industry, but since local 
communities are responsible for significant amounts of 
energy consumption, it is important to work on making 
their energy consumption greener and more efficient. In 
addition, having a local focus increases the awareness 
and engagement levels of citizens towards the green 
transition.  Engaging smaller, more local communities can 
also be easier than trying to engage an entire city. 
SERENE’s focus on the engagement of the local community 
and local development can result in value generation and 
a sense of ownership, which can also enhance private 
investment. In addition, the tradition for the citizen 
ownership of utility companies, e.g. wind turbines and 
local district heating in Denmark and the Netherlands 
shows how this democratic structure can be a successful 
model to promote new technology and engage local end 
users. 

What are the main obstacles to the wider use of 
renewable energy systems (RES) in Europe? Will 
SERENE help to tackle these?

BBJ: The green transition includes a focus on renewables 
but since these produce fluctuating levels of power, we 



This project has received funding from the European Union’s Horizon 2020 research and innovation programme 
under grant agreement No 957682. Any communication activities of this project reflect only this consortium’s view 
and CINEA and the Commission are not responsible for any use that may be made of the information it contains.

SUSTAINABLE AND INTEGRATED ENERGY 
SYSTEMS IN LOCAL COMMUNITIES

3

need to adapt energy consumption levels to ensure a stable 
and reliable supply of electricity. Involving local users can 
really help with this adaptation.  
Getting consumers to engage with and understand new 
technology and to change their behaviour can be very 
difficult. However, identifying the right business models 
can make a huge difference since these can provide cost 
effective solutions for consumers. This will in turn boost 
engagement levels with the green transition. 
Market issues and legislative barriers also need to be 
considered when establishing and replicating new 
solutions and SERENE will explore this as well. 

What would be your top measure for success?

BBJ: For SERENE to generate positive local stories that 
motivate other communities but also municipalities to 
want to replicate this for themselves and help achieve 
their goals towards the green transition.
In addition to this, for SERENE to produce solid business 
cases, proving that SMEs can play a key role in delivering 
the green transition.  

What makes SERENE special/unique?

BBJ: SERENE’s project consortium makes it unique since it 
includes a wide range of actors from universities, industry, 
municipalities, utility companies and citizens. This 

provides it with a holistic perspective, meaning it focuses 
not just on the technical but also societal and industry 
aspects. The project’s focus on local communities is also 
unique since the market for smart integrated systems and 
the associated business models has not been explored at 
this level by other projects in this field.
This provides a broad view of the solutions needed and 
enables SERENE to focus not only on technical solutions 
but also acknowledges that we need to consider social, 
economic, legal and environmental perspectives together 
in order to identify the solutions needed to achieve the 
green transition. 

What new technology and/or systems will SERENE 
produce?

BBJ: SERENE will produce a control system which can 
respond to local energy demands according to the local 
levels of energy production. It will focus on increasing 
the hosting capacity and adding intelligence to the 
distribution networks of the energy system (i.e. district 
heating/electrical grid).  This includes the interaction of 
heat pumps, electrical vehicle charging and their control 
adapted to the local levels of energy production. 
To sum up, SERENE’s goal is to establish locally integrated 
"energy islands" in the different villages of Skanderborg 
(Denmark), Olst (the Netherlands) and Przywidz 
(Poland). Such "energy islands" will contribute to the 
decarbonisation of local energy systems via the optimal 
integration of multi-energy carriers through the smart 
control and balancing of systems and grids at the local 
level. I am looking forward to the experiences gained at 
the demonstration sites. Technical benchmark models, 
business solutions and,  importantly, user involvement, 
is what SERENE will focus on during the next 4 years – 
concludes Birgitte Bak-Jensen.

Author: Katherine Brooke Quinteros, Project Manager, 
Aalborg University (AAU)

Areal photo of AAU’s Energy campus [AAU Energy]
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Hylke & Låsby, rural villages from Skanderborg 
Municipality in Denmark, plan to turn into “energy 
islands” & become CO2-neutral communities
The Skandeborg municipality has a goal of being CO2-neutral by 2025 for its own cooperation (schools, kindergartens, 
administration etc.) and to cut down CO2-emmission with 70% for the whole municipality (comparing 1990 & 2030). 
In this transition, the replacement of oil and gas burners are essential. The alternative is heat pumps. At the same 
time our cars also must change from fossil fuels to (mostly) electricity. Our electricity system is challenged by the 
fluctuating production of energy from sun and wind. Smart control of consumption and storage of energy will help 
the system and ensure that the energy consumption is coordinated with energy production from renewables. I believe 
SERENE will bring us closer to our climate goals – says Susanne Skårup from Skandeborg Municipality and a co-
leader for the Danish demo in the SERENE project.

Change begins with working closely with local citizens, 
property owners, utilities and stakeholders for 
establishing the transition of existing heating supply 
from fossil fuel (natural gas and oil boilers) to electric 
heating from heat pumps in residential buildings, 
and increase self-consumption from renewables. 
And there is much more to happen like e-vehicle mode 
of transportation, digitization and smart control of 
integrated solar PV, battery storage, heat and EV systems 
to effect local demand side management, maximising 
self-consumption from solar PV and provision of local 
grid support...None of this could happen without a well-
established local Team of Partners, who will cooperate 

The two rows of houses in Hylke 
are now part of SERENE

under SERENE – adds Morten Veis Donnerup, from 
Suntherm, who is also a co-leader of the Danish 
demonstrator, together with Susanne.
The SERENE project in Hylke and Låsby will show 
how houses can become CO

2
-neutral in their 

energy consumption including electricity, heat 
and transportation without challenging the overall 
electrical system, by using smart control systems 
to integrate different electric energy production 
and consumption (heat pumps, salt heat storage, 
solarpanels, charging stations, etc.). The existing 
houses in Hylke (Grusløkkevej 6 A-F) are heated 
by means of oil boiler, and these are planned to be 
connected to a common heat pump. Whereas in the 
case of Grusløkkevej 4 A-E, electric radiator system 
will be changed to a water system with a common 
heat pump. Both places will install solar panels and 
charging stations for electric cars together with the 
heat pumps, salt heating storage and smart control for 
all. While the heating system in the old part of Låsby 
relies on individual natural gas boilers, the new areas 
are not allowed to establish a heating system based on 
natural gas due to national regulations meeting strict 
environmental & sustainable requirements. Therefore, 
since SERENE in Låsby embraces also 1-2 new areas with 
houses, that are yet planned to be built, this creates a 
splendid opportunity for leapfrogging & implementing the 
most sustainable solutions from the very beginning. A good 
example considered for that location is a photovoltaic 
system with smart control connected to an existing or 
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new charger station – says Hans Bjerregaard, from 
Bjerregaard Consulting.  
The Danish Team comprises a set of Partners who 
complement each other and provide the necessary 
expertise and includes:  Skanderborg Municipality & 
its Climate and Green Transition team; Aura Energy 
– the local electricity provider; Neogrid Technologies  
– a private provider of the smart control systems; 
Suntherm – a private provider of heat pumps and 
salt-heating-storage and Bjerregaard consulting - 
who develops collaboration and support structures 
for innovation actions within and outside Denmark. 
These are all supported by researchers from AAU’s 
Energy Department, led by Professor Birgitte Bak-
Jensen, who is also SERENE’s Project Coordinator. 

Furthermore, the SERENE team in Skandeborg 
Municipality is also supported by Skanderborg’s 
cooperative housing association (for the cases in 
Hylke), Dinboli and Idealhuse – both private building 
companies.   
Finally, the results developed in SERENE will be used 
in the rest of the municipality, hopefully also for 
other future houses built by Dinboli and Idealhuse in 
Denmark, which shall bring tangible environmental 
CO

2 
savings & help to locally and nationally tackle 

global climate challenges. It is worth mentioning, that 
the experiences gained at all of the demonstration 
sites in SERENE will be analysed and evaluated for 
replicability in other European countries.  

Houses in harmony with nature: Aardehuizen 
(“Earthhouses”) & Vriendenerf (“Friends’ Garden”) in Olst, 
the Netherlands
Both “Earth-houses” and “Friends’ Garden” communities are now at a point, where they would like to 
decrease their dependency on the electricity grid and sustain themselves with renewables throughout the 
year. They already profit from “net-metering”, which enables their financial stability to apply sustainable 
energy technologies with common subsidies provided by the Netherlands. 

I asked professor Richard van Leeuwen, from Saxion 
University of Applied Science, and professor Johann 
Hurink, from University of Twente, who are co-leaders 
of the Dutch Demo in SERENE, to brief us on what is 
expected to be achieved within the project? The local 
goal set in SERENE is to explore the smart integration 
of renewable energy while reducing the environmental 
footprint. The surplus of energy beyond the electricity 
consumption is not being incentivized, plus the Dutch 
system of “net-metering” (i.e. paying only for the yearly 
net-balance of the electricity usage) will be progressively 
phased out – says prof. Richard van Leeuwen. During this 
project, local communities would like to upgrade their 
households with home energy management systems 
to make the most environmentally friendly decisions. 

To obtain a viable business case, they would like to test 
a working administrative system for the local energy 
cooperation as part of the smart grid control – adds prof. 
Johann Hurink.
Despite being situated only 500 meters from each 
other, and similar years of commissioning (2016 and 
2017), both communities have their own atmosphere 
reflected in the visual appearance that provides 
hints of their own technical and organizational 
arrangements. The Aardehuizen neighborhood is a 
unique community in which occupants, along with 
the help of volunteers worldwide, built their own 23 
houses according to circular and biobased principles 
(the so-called "Earthship concept"). The neighborhood 
has a high level of self-sufficiency with large solar PV 
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them when needed. 
Beyond housing, both communities have plans for 
EV sharing and an EV charging point to reduce their 
transport footprint further. Aardehuizen would like 
to install a neighborhood battery and smart control 
of electric boilers. In the meantime, the priority for 
Vriendenerf is sustainable mobility and therefore EV 
charging stations with connection to their solar energy 
production. Meanwhile, Loqio, a local company from 
the region, will bring their expertise and sustainable 
solutions, such as an energy management system, 
sensors and data storage to make the houses smarter. 
With our joint efforts,  the two locations will be equipped 
with optimal and smart energy systems, making them even 
more sustainable and exemplary for the energy transition 
of the region - concludes Richard van Leeuwen.
  
Author: Cihan Gercek, PhD, Project Manager at 
Sustainable Energy Systems, Saxion University of Applied 
Sciences

Photovoltaics on the greenroof of a house in Aardhuizen 
[C.Gercek, 2021]

systems, wood boilers using local wood supplies, local 
water sanitation, its own drinking water supply, and a 
working group of volunteers that help grow crops for 
local consumption. The Vriendenerf neighborhood 
consists of 12 houses jointly built according to 
Near Zero Energy Building standards, utilizing the 
most recent regulations in building insulation and 
installation technology: well-insulated walls, triple 
glass windows, solar PV integrated roof constructions, 
ventilation with heat recovery and ground source heat 
pumps. 
How could we shift our activities to use more solar energy? 
How can our consumption be more energy efficient? How 
can we be less dependent on the external grid, which still 
mainly uses fossil fuels? – asks Ferdi Hummelink, from 
Aardehuizen. As knowledge-sharing communities, 
they will use the SERENE project to exchange ideas 
and experiences and disseminate them towards the 
outside world. They will share best practices amongst 
each other, and researchers from the team will guide 

Vriendenerf (Friends’ Garden) [C.Gercek, 2021]
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Agro-touristic municipality of Przywidz in Poland takes 
next steps towards becoming a sustainable energy 
community
The SERENE Polish project team is a very strong group consisting of the key players in the Przywidz local community: 
the local authorities of the Przywidz municipality, Energa Operator S.A. - the local energy distributor, STAY-ON – a 
pioneer in design and management of energy storage systems - all led by the Institute of Fluid-Flow Machinery Polish 
Academy of Sciences (IMP PAN), which specializes in energy conversion & efficiency – says the co-leader of the 
Polish Demo site: Weronika Radziszewska, PhD at KEZO Research Centre.

250 private and municipal PV installations. Even one 
private micro biogas plant (20kW) is being built at one 
of the local hotels. 
However, despite this activity in the field of renewable 
energy implementation, which stands out from other 
rural communes in Poland, there is still a lot of work to 
be done. The vast majority of residents still use coal for 
heating. There is no electric vehicle charging station 
available for public or private transport. Occasional 
power cuts still happen. There is no electricity storage 
and there is a risk of network congestion or renewable 
energy generation curtailment.
Thanks to SERENE project, Przywidz is now going 
to improve some of the above mentioned issues via 
a focus on activities to improve the local grid (by 
introducing energy storage units, advanced measuring 
infrastructure, and local energy management), 
introducing the economic efficiency aspect to the 
operation of the sewage treatment plant (by e.g. 
exploiting more renewable energy from solar PV at the 
industrial site), integrating smart energy systems for 
a school complex (e.g. combining HVAC system with 
heat pumps, battery energy storage, V2G – vehicle to 
grid charger) and popularising electric vehicles (cars 
and mini-buses). Finally, participation in the SERENE 
project is expected to lead Przywidz towards becoming 
a more sustainable municipality, where citizens are 
confident that the technology can make their environment 
cleaner, their activities more sustainable and their life 
easier - summarises Tomasz Herbasz, Project Manager 
from Gmina Przywidz.
The various sustainable energy goals targeted by 
the municipality include increasing the share of 
renewable energy sources in the local energy system, 

View from primary school’s roof in Przywidz, 
[W. Radziszewska, 2021]

The Polish demo is located in Przywidz, a rural 
municipality in the Pomerania Province, which is 
famous for its beautiful lakes and forests. The local 
authorities and citizens from Przywidz have already 
participated in several programs to introduce 
renewable energy sources (RES) and to modernize 
existing infrastructure. They also have participated 
in research projects aimed at drawing the pathway 
towards more sustainable development in the 
municipality (www.przywidz.pl). In recent years, these 
efforts resulted in ca. 120 solar collector installations, 
14 heat pumps in 7 municipality buildings for heating 
and domestic hot water preparation and more than 



This project has received funding from the European Union’s Horizon 2020 research and innovation programme 
under grant agreement No 957682. Any communication activities of this project reflect only this consortium’s view 
and CINEA and the Commission are not responsible for any use that may be made of the information it contains.

SUSTAINABLE AND INTEGRATED ENERGY 
SYSTEMS IN LOCAL COMMUNITIES

8

will be used for peak shaving, load shifting and other 
functionalities required in a selected location - explains 
Paweł Grabowski, STAY-ON.
New technologies that support sustainability 
should be seamlessly integrated with the existing 
infrastructure without changing the rural character 
of the area and municipality. The project aims to show 
that such changes are possible and within reach. 
Thanks to the SERENE project, in the long term, we hope 

dissemination of public, shared and private electric 
transport, the establishment of new smart energy 
companies and services, increased energy self-
sufficiency, reliability of supply, quality of electricity, 
and energy monitoring of all users in the municipality 
by AMI (intelligent energy meters). One of the most 
relevant goals for Przywidz is to establish - and become 
a part of - an "Energy Cluster", that leads to the creation 
of an internal energy market as well as cooperation and 
provision of services for the DSO (Distribution System 
Operator) - acknowledges Sławomir Noske, Energa 
Operator. New business models will be developed 
during the project, based on knowledge about local 
possibilities for heat pumps, e-transport, energy 
storage and PV installations, relying on measurements 
from the places where heat pumps are currently 
installed.
We are assembling two innovative energy storage units: 
one is a flow battery based energy storage, which has 
a long lifespan and is very safe. The second is a mobile 
energy storage with li-ion batteries to be moved in 
between different locations with diversified load and 
generation characteristics. Both energy storage systems 

Photovoltaics (PV) on primary school’s roof in Przywidz 
[W. Radziszewska, 2021]

Agro-touristic municipality of Przywidz 
is famous for its lakes & forests [W. Radziszewska, 2021]

to facilitate the integration of new renewable energy 
sources with the energy system, to increase the energy 
self-sufficiency of local communities and to support the 
development of clean transport at the municipal level. 
We have experienced international partners on board 
and the most important local stakeholders needed for 
this energy transformation, so we are optimistic about the 
challenges we face in the coming months. We are looking 
forward to the share of experiences and cooperation with 
other Teams from SERENE – concludes Sebastian Bykuć, 
Head of the KEZO Research Centre & Distributed 
Energy Department at IMP PAN, who is a co-leader of 
the Polish demo in Przywidz. 
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SERENE workshop with local energy communities in Olst 
kicks off project work in the Dutch demonstrator

to listen to the ideas, opinions and expectations of its 
citizens. 
During this workshop, five research groups from 
Saxion University and University of Twente, together 
with the industrial partner Loqio, presented their 
expertise in a common language and invited the 
citizens of Aardehuizen and Vriendenerf to co- design 
smart energy systems for their communities. The 
majority of inhabitants were enthusiastic to express 

On the 1st of October 2021 the inaugural project 
meeting with inhabitants of Aardehuizen and 
Vriendenerf villages from Province Overijssel, NL was 
held. Its overarching motto was: Power to the people! 
This meeting allowed the researchers to introduce 
themselves to the community and, most importantly, 

Discussion with local community during the workshop

PROJECT NEWS

how they envision sustainability and their future. 
Fruitful discussions, considering different points of 
view, resulted from the round-table meeting. Such an 
approach confirms that the citizens voice is well heard 
and respected in SERENE, which as a project puts a 
special emphasis on user involvement.
After the workshop, researchers visited the 
inhabitants to see the neighborhood and exchange 
ideas on sustainable living. It has been agreed that the 
Dutch partners of SERENE will meet regularly with 
the inhabitants to interact with them and inform them 
about the progress of the SERENE project. 

Author: Cihan Gercek, PhD, Project Manager at 
Sustainable Energy Systems, Saxion University of Applied 
Sciences

Social innovation discussion moderated by work
 package leader Frans Coenen, University of Twente
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