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Welcome!
The profile area Smart Cities and Communities is an initiative at Halmstad University 
that includes research, education and collaboration with the surrounding society. One 
of our strengths is that we can tackle societal and research challenges with an inter- 
disciplinary approach. The profile area is a tool for profiling the University and this is 
the second annual report for Smart Cities and Communities.  

We hope you enjoy it!

Magnus Jonsson, Programme Manager  
Kristian Widén, Deputy Programme Manager

The Smart Cities and Communities Management Group 
consists of (from the left): Cristofer Englund (RISE/ 
Viktoria), Christel Sjunnesson, Magnus Jonsson (Programme 
Manager), Fredric Ottermo (RLAS), Kristian Widén  
(Deputy Programme Manager), Marie-Helene Zimmerman  
Nilsson (CLKS), Pernilla Ouis (CVHI). Vicky Long (CIEL) 
and Vaike Fors (EIS) are absent in the photo. The four 
Deans will also be represented in the group. 

Management Group

Advisory Board
The profile area Smart Cities and Communities has an  
Advisory Board with external representatives that gathers 
twice a year to review the development of the profile area.  
The Advisory Board consists of: 

Margareta Friman, chair, Pro Vice-Chancellor of Karlstad 
University, member of a national expert group on transport 
challenges in H2020, for 10 years manager for the Vinnova 
funded VinnExcellence Center SAMOT, the Service and 
Market Oriented Transport Research group, in Karlstad. 

Margriet van Schijndel-de Nooij, Program Director Smart 
Mobility at Eindhoven AI Systems Institute.

Annemie Wyckmans, Leader for NTNU Smart Sustaina-
ble Cities at NTNU Norwegian University of Science and 
Technology, Faculty of Architecture and Design. 

Tord Hermansson, CEO of Lindholmen Science Park, 
formerly responsible for academic relations at Volvo Cars. 

Thorsteinn Rögnvaldsson, Programme Director for  
Research for Innovation at Halmstad University.
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Our definition of Smart Cities and Communities follows 
the European Innovation Partnership on Smart Cities and 
Communities (EIP-SCC), which includes, for example, 
solutions for better transport, intelligent use of information 
and communication technology solutions, better planning, a 
more participatory approach and higher energy efficiency. We 
aim for cities and communities to be sustainable through the 
use of information and communication technologies when 
needed. We also aim toward making use of local conditions, 
where the term sustainability is understood as economically, 
socially and environmentally sustainable. The SCC profile area 
at Halmstad University builds upon the University’s strong 
research and education, and the two main directions within 
Smart Cities and Communities are Smart Mobility and Smart 
Energy. A third direction is under development and will focus 
more on the human perspective. All three are well connected 
to both education and research. 

Smart Cities and Communities was initiated as a profile area 
in 2016. An advisory board was inaugurated in 2019 and a 
first visit to the Smart City Expo World Congress together 
with partners took place during the year. Both are examples  
of the continuous work on ensuring the profile area is relevant, 
both academically and in society as a whole.

In addition to Smart Mobility and Smart Energy there are also 
competences and activities in the areas of, for example, smart 

education, smart citizens, and smart buildings. There are also 
many areas of the other profile area at Halmstad University, 
Health Innovation, that connect well to Smart Cities and 
Communities. Two examples are intelligent homes for elder-
ly living and health promotion through smart outdoor gyms. 
The profile area works closely with the surrounding society, 
which relates to the vision of Halmstad University.

Smart Mobility within Smart Cities and  
Communities has three focus areas: 
•  Self and situation aware vehicles and infrastructure for 

smart mobility solutions. 
•  Human-centric service design and innovation for smart 

mobility solutions. 
•  Enabling communication, sensor and software technolo-

gies for smart mobility solutions. 

Smart Energy within Smart Cities and  
Communities has four focus areas: 
•  Smart energy system solutions for sustainable cities on the 

basis of local contexts. 
•  Sustainable components within and for a locally based 

smart energy system.
•  Sustainable management and maintenance practices and 

technologies in locally based smart energy systems. 
•  Digital solutions enabling the transformation into locally 

based smart energy systems. 

The profile area will utilise its opportunities to tackle societal 
challenges with an interdisciplinary approach by combin-
ing its competences, that is, doing things that independent 
research groups cannot do on their own. In comparison with 
mainstream smart city initiatives, the main focus of Smart 
Cities and Communities is on small and medium-sized cities 
and their surroundings instead of large and mega cities.

About Smart Cities  
and Communities

Research environments at Halmstad University
CIEL: Center for Innovation, Entrepreneurship and  
Learning Research
CLKS Research on Education and Learning
CVHI: Center for Research on Welfare, Health and Sport
EIS: Embedded and Intelligent Systems
RLAS: Rydberg Laboratory for Applied Sciences



A few highlights   
                        from 2019
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HUST – driving across the Australian desert 
Halmstad University Solar Team (HUST) built a car 
that runs solely on solar power and participated in the 
Bridgestone World Solar Challenge 2019. The car was 
made to be aerodynamic, light and safe for the drivers, 
who drove from Darwin to Adelaide in Australia. 

Contract education focusing on social  
sustainability 
A series of lectures, workshops, dialogues and reflec-
tions was organised during the year to build a common 
knowledge platform within the area social sustainability 
and Agenda 2030. An important goal for the contract 
education was to gather different competences to identify 
common factors and be able to see problems from  
a general perspective.  

Fair for the future Halmstad 
Every year a technology fair is hosted for school chil-
dren in Halmstad. This year’s fair, themed “The future 
Halmstad”, gathered 1,000 students from preschool up 
to ninth grade. Halmstad University took part in the fair 
as an exhibitor to inspire children to become interested 
in technology. The children had a go at using a “green 
screen”, looked at robots and 3D printers and completed 
a challenging wiring task. 

Innovation Week – hackathon for the  
smart Halmstad
In November, 127 people gathered at Digital Learning 
Centre at Halmstad University to take part in a hackathon 
with the theme “The smart city of Halmstad”. The hacka-
thon resulted in several creative solutions, and the winner 
was a group of four people who came up with an app to 
help citizens find information while logged on, without 
compromising the privacy of the individual. 



 7

Fab Lab at the library
Part of the concept of the University’s creation labo-
ratory Fab Lab is openness and collaboration with the 
surrounding society. As a part of Halmstad municipal-
ity’s venture of digital inclusion, Fab Lab moved into 
the city library’s recently opened entrance hall ENTER 
in November of 2019. The University contributes with 
both material and knowledge, and the idea is that both 
new users and people with more technological skills 
should be able to utilise the resources. 

SEK 36.7 million for research projects 
At the end of 2019, seven projects within the University’s  
Knowledge Foundation – Environment, Research for 
Innovation, were granted a total of SEK 36.7 million. 
Several of the projects are within the profile area Smart 
Cities and Communities. The Knowledge Foundation is 
one of several organisations funding the profile area. 

Course in cyber security 
In early January of 2019, ten teachers from five different 
universities in Sweden, Denmark, Finland, Estonia and 
Latvia gathered at Halmstad University to become certified 
instructors of the latest Cisco course in cyber security. The 
instructor training organised by Halmstad University and 
supported by Cisco will enable students in the Nordic and 
Baltic regions to take part in a CCNA Cybersecurity Oper-
ations course. The course focuses on how to monitor, detect 
and respond to cyber security threats.

Wimanska priset
Erik Karlsson received Wimanska priset, an award given by 
Sveriges Ingenjörer to the best thesis project by a university 
engineer. His project, which consisted of aeroponic farming, 
was awarded with SEK 50 000. Aeroponic farming is the 
growing of crops in air or a mist, instead of in the ground. 

Collaboration between Halmstad University  
and Stena Recycling 
Halmstad University and Stena Recycling started a col-
laboration to create synergy between education, research 
and innovation. Stena Recycling includes Stena Nordic 
Recycling Center where well-tried techniques are com-
bined with innovations, and Stena Recycling Labs –  
a knowledge centre and test arena for new techniques 
and processes. The University’s researchers and students 
will be able to benefit from this, and Stena Recycling’s 
work towards a more sustainable society is well in line 
with the profile area Smart Cities and Communities.  
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Innovation Conference 2019  
– what is a smart city?

Halmstad University’s annual innovation conference was 
held on September 19. It gathered representatives from 
companies and municipalities, as well as researchers and stu-
dents – all engaged in the development of future smart cities 
and communities. This year, the innovation conference was 
organised by Halmstad University’s profile area Smart Cities 
and Communities. The conference highlighted activities and 
collaboration projects about smart mobility, smart energy 
and smart education.

“What do people already do in a city? How can we collect 
that and create future smart cities? Focus on the people, not 
the technology”, said keynote speaker Sarah Pink, Professor 
of Design and Emerging Technology at Monash University, 
Australia and Guest Professor at Halmstad University, dur-

ing her talk “Future mobilities and future energy: a design 
anthropological approach”.

Smart energy, housing, vehicles, architecture  
and education
Kristina Lygnerud from IVL Swedish Environmental Re-
search Institute and Halmstad University talked about waste 
heat in future energy systems and Christer Kilersjö from 
Eksta Bostad AB gave examples of how sustainability can 
be a part of a company’s corporate culture. Malin Labecker, 
Senior Director Direct Consumer Business at Volvo Cars, 
gave a lecture about the new and challenging landscape for 
the automotive industry:

“Cities around Europe are banning diesel and petrol. We 
have to cooperate with the cities!”, said Malin Labecker.

“A smart city has to be continuously evolving, together with the people living in 
it”, said keynote speaker Sarah Pink when asked how to define a smart city. The 
speakers and discussions at the 2019 innovation conference at Halmstad University 
ranged from high-tech solutions for autonomous vehicles, to human-centred design 
methods. What everyone seemed to agree upon was the importance of putting  
people in the centre when developing sustainable smart cities and communities – 
and that collaboration between different stakeholders is essential.
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Pontus Wärnestål, Associate Professor of Informatics at 
Halmstad University, talked about the importance of user 
perspective when designing a smart city. Pontus Wärnestål 
presented the research project Participatory Urban Design 
(PUD) where service design has been applied to urban 
planning.

Alexey Vinel, Professor of Data Communication at Halm-
stad University, presented a newly started research project 
called SafeSmart – Safety of Connected Intelligent vehicles 
in Smart Cities. The goal of the project is to find techni-
cal solutions on how to safely steer autonomous vehicles 
through intersections in an urban environment.

“Personalised and structured learning is the key to acquiring 
confidence and achieving successful individual and organi-
sational outcomes. Technology is integral to everything we 
do”, said Jo Smedley, Guest Professor of Digital Learning at 
Halmstad University, during her lecture “SMART Education: 
what’s in it for me?”.

The panel agreed on the importance of  
collaboration
The conference ended with a panel discussion of how and 
if a smart city can be defined. Pontus Wärnestål concluded 
that a smart city has to be sustainable and that it contains 
smart citizens. Jo Smedley added that smart people are happy 
people – an important aspect given our societal challenges 
with mental health issues and stressful lives. Malin Labecker’s 
answer to the panel’s final question “what first step can you 
take towards a smart city?”, wrapped up the conference in a 
good way:

“Don’t try to do it alone!”

Christer Kilersjö, one of several speakers during the Innovation  
Conference, talked about sustainability in corporate culture. Sarah Pink, Guest Professor at 

Halmstad University, was the  
keynote speaker of the conference.

The Innovation Conference is an annual event 
arranged every September by either of the  
University’s two profile areas, Health Innovation 
and Smart Cities and Communities. Read more 
at hh.se/innovationconference
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Biogas is a type of biofuel that is produced from digested 
organic waste, for instance manure and left-over food and 
feed. Biogas can be used to produce heat, electricity or fuel 
for transportation. Biogas production is also beneficial to 
farming businesses because of the by-product bio-fertil-
isers, which can be used as a more sustainable alternative  
to mineral fertilisers. 

In order to encourage biogas production – an environmentally and economically 
sustainable alternative to fossil fuels – researchers and PhD students at Halmstad 
University, in cooperation with farmers in Vessigebro and Falkenberg municipality, 
are conducting a project aimed at furthering the sustainable business model inno-
vation processes in farming businesses. 

Investing in biogas  
benefits society

“Biogas production can be a way for farmers to expand 
their business. The research project is aiming to find out 
how more farmers can be encouraged to invest in biogas. 
We are going to investigate farming businesses’ business 
models and suggest ways that they could become more 
profitable”, says Marie Mattsson, Associate Professor of 
Environmental Sciences.   

A circular system – from field to fork 
Many farms could benefit from building biogas plants, 
since they have access to manure and other substrates. A 
by-product from the biogas production is the bio-fertiliser 
– a kind of fertiliser that is even more beneficial than the 
original manure, as it results in less climate impact and  
better nutritional value. Bio-fertilisers could very well 
replace mineral fertilisers. 

“Biogas production is a circular system. While producing 
food, the manure and other waste products can be used 
for biogas production and the bio-fertiliser can then be 
returned to the fields, contributing to the production of 
new food or feed, thus creating a cycle”, Marie Mattsson 
explains, continuing:

“We want to encourage more farmers to invest in biogas 
production. We strive to be the driving force for a positive 
development and a circular economy in agriculture.”     

“The research project is aiming  
to find out how more farmers  
can be encouraged to invest in 
biogas.”

          Marie Mattsson
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When the Swedish heating company NIBE decided to 
make their heat pump smart and able to connect to the 
smart home, they sought help from Electronics Centre 
in Halmstad (ECH) to create and optimise an antenna. 
The collaboration progressed and developed into a  
Master’s thesis project, which resulted in not only a  
new, smart product, but also two full time positions  
for the students at NIBE in Markaryd.

Students create smart heat pump
Per Fager, Electronic Engineer at NIBE, and Per-Olof 
Karlsson, Research Engineer at Halmstad University, with 
responsibility for Electronics Centre in Halmstad, were the 
ones responsible for the project, and for involving the two 
Master’s students Divyaraj Gadhavi and Trushar Pansuriya 
in the project. 

“The idea with ECH is to be a collaboration arena, to inter-
act with companies and create synergy. With this project, 
we realised we could take it one step further and combine 
one of the University’s labs, a company and students in the 
same project.” says Per-Olof Karlsson.

The two Electronics Design Master’s students took on the 
project as their Master’s thesis. In collaboration with ECH 
and NIBE, Divyaraj Gadhavi and Trushar Pansuriya creat-
ed a new, more cost-effective antenna with better perfor-
mance for the heat pumps. 

Challenging process
Both students describe it as an interesting, yet challenging 
task to optimise the antenna for the heat pump. 

“The position and available space in the heat pump is fixed, 
so we had to design our antenna according to that space. 
The antenna may look small but to design it properly  
was a big challenge”, says Divyaraj Gadhavi. 

The circuit board was already in place in the heat pump, 
making wiring the antenna through it convenient and 
cost-effective. The purpose of the antenna was to improve 
the communication system of the heat pump without 
disrupting its functions.

“When you work with products that have many different 
electrical components and a shell that effects, like in the 
case with the heat pump, it can merge poorly with the 
antenna. It requires a specific placement and connection 
so that it does not interfere with other functions of the 
product”, says Trushar Pansuriya. 

Even though it was a challenge to do it, the Master’s thesis 
project ended up being a successful collaborative co-pro-
duction resulting in a new, cost-effective antenna ready 
to go on the market. It also supplied Divyaraj Gadhavi 
and Trushar Pansuriya with internships in the University 
research project eMC-Hammer, led by Pererik Andreasson, 
Senior Lecturer at Halmstad University, and later on full 
time positions for both students at NIBE in Markaryd. 

Electronics Centre in Halmstad is a test facility 
where different electrical products and their  
performance are tested, the heat pump’s antenna  
being one of them.



12   |  S M A R T  C I T I E S  A N D  C O M M U N I T I E S

Wind power research at Halmstad University is centred 
on sound generation from vertical axis wind turbines and 
wind turbine electrical systems. The latter is a cooperation 
between Uppsala University and KTH Royal Institute of 
Technology. 

“The project is focused on measuring the forces on the  
guy wires of a vertical axis wind turbine. Experiments are 
conducted on a wind turbine situated in Falkenberg, oper-
ated by Halmstad University and Uppsala University”,  
says Jonny Hylander, Professor of Energy Engineering.  

Vertical axis wind turbines have lower noise levels  
A vertical axis wind turbine is different from traditional 
wind turbines both in appearance and in function due to 
its vertical axis of rotation. 

“Our research indicates that vertical axis wind turbines 
likely are quieter than the common horizontal axis tur-
bines”, says Fredric Ottermo, Senior Lecturer in Energy  
Engineering, and continues:

“Limiting the noise levels from wind turbines is important, 
since it enables the building of wind turbines closer to  
urban areas. This is a necessity when establishing wind 
power in countries with limited available land, for instance 
the Netherlands.”   

System analysis and cooperation in focus for future 
research
Fredric Ottermo and colleague Senior Lecturer in Energy 
Engineering, Erik Möllerström see many potential future 
research areas, such as system analysis of wind power as a 
part of the electricity and heating system. Studies of this 
kind could be performed in cooperation with Halmstad 
University’s renowned district heating research group.

In another potential research project, Erik Möllerström 
aims to evaluate the wind-siting tool used for wind turbine 
planning, especially when used in the more complex forest 
regions.

Pioneer Göran Sidén is also engaged in other interest-
ing projects. He recently published the book Small Scale 
Renewable Energy Systems – Independent Electricity for 
Community, Business and Home with co-author Sven 
Rubin. The book introduces different kinds of renewable 
energy and system analysis and is meant to be used as 
course literature at a university level.

“We hope the book will contribute to further placing 
Halmstad University’s energy research on the map”,  
Göran Sidén says.

Research and education 
powered by the wind

Halmstad University has been conducting education 
and research on wind power for more than 25 years. 
Göran Sidén, former Senior Lecturer in Energy Engi-
neering, started one of the very first courses in wind 
power technology in Sweden in 1994. Today the  
University is well established within the area. 

A vertical axis wind turbine.
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The Chinese wind power company Goldwind invited  
Jasmine Lihua-Liu to discuss a problem they had with  
wind turbine maintenance for customers. This initiated 
a project aimed at understanding the company’s current 
business model, focusing on the service and maintenance 
of wind turbines. Jasmine Lihua-Liu was able to identify 
which parts of the current business model were beneficial 
and which were not, through interviews and workshops, and 
from there she and a team designed a new business model. 

A business model for the costumers
“Previously, the business model started with selling wind 
turbines to customers, but we realised that the life cycle of 
wind turbines starts at the pre-installation stage. It has to 
start at the wind farm development stage, together with 
customers, to find the best place for the turbines and to 
work out what kind of wind turbine is most suitable. A lot 
of preparatory work has to be done at the pre-installation 
stage”, says Jasmine Lihua-Liu.

As well as adding a pre-installation stage to the business 
model, a stage for how to handle wind power turbines at 
the end of their life cycle was added, in order to either sal-
vage parts or extend its life cycle. The salvation stage, like 
the pre-installation stage, is technically demanding, and 
customers expect help. Without support, the wind turbines 
will be left to crumble, and the parts cannot be salvaged.

International collaboration
Jasmine Lihua-Liu also had a more theoretical approach: 
seeing how business models work in the Chinese context 
and comparing that to the Swedish context. The business 
model was created for the Chinese market, but when it was 
finished it was also presented to, and discussed with, re-
search partner Varberg Energi as a possible business model. 
The outcome of this has been an international collabora-
tion where the CEO of Varberg Energi visited Goldwind to 

International collaboration for  
sustainable wind power

In her thesis, Jasmine Lihua-Liu collaborated with Chinese wind 
power company Goldwind to contribute to cross-continent 
collaborations and create a symbiotic business model. A business 
model that puts the customer’s wants and needs into practice.

learn about their work, and the vice president of Goldwind 
visited Varberg Energi.

“Through this project itself, we designed a new business 
model for the Chinese company, but the Swedish company 
also incorporated this new model, showing that it can work 
in a Swedish context as well. Through this, and as a result 
of Goldwind’s visit to Varberg Energi, we support interna-
tional mutual learning, which makes us very happy”, says  
Jasmine Lihua-Liu. 



District heating is one of the most sustainable and cost- 
effective methods of heating today. This is because it, to a large 
extent, reuses heat energy that would otherwise go wasted. 
Examples of such energy sources include excess heat from 
industries and combustion of domestic waste. However, 
such energy waste is expected to decrease in the future. This 
would leave district heating utilities with little room for any 
energy inefficiency, if they do not want to compromise their 
clients’ comfort. Thus, the challenge is to make the current 
district heating networks more energy efficient, and this is 
where Shiraz Farouq’s research can make a difference.

Collected data creates a pattern
Today, ineffective and incorrect behaviour of substations in 
district heating networks leads to substantial energy losses. 
Shiraz Farouq, a doctoral student at the School of Informa-
tion Technology, has developed models for detecting such 
substations by identifying various patterns using state-of-the-
art statistical and machine learning algorithms. One of these 
models is based on the idea of collective monitoring, where 
the behaviour of each substation in a network is tracked by a 
group of other similar substations. Any substation that does 

District heating is a sustainable alternative for heating house-
holds. Halmstad University doctoral student Shiraz Farouq 
presents data-driven methods for more cost-effective and 
climate friendly district heating networks.

Research for more sustainable heating 

not behave in accordance with its tracking group provides 
a basis to believe that something is wrong.

Shiraz Farouq’s research will hopefully lead to more 
efficient ways of using district heating by quickly detect-
ing energy inefficient substations. This contributes to 
increased sustainability, cost efficiency and the develop-
ment of future smart cities. In that context, the research 
has a positive impact on the environment, economy and 
society.
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Collaboration with the heating industry

Shiraz Farouq’s research is done in collaboration 
with the Swedish company Öresundskraft. It is 
also from Öresundskraft that the largest amount 
of data for the research comes. In addition to this 
collaboration, Shiraz Farouq has also received  
academic and technical assistance from the  
Department of Energy and Process Engineering  
at the Norwegian University of Science and  
Technology (NTNU).

“My research will  
enable district heating 
utilities to use their  
renewable energy 
sources efficiently.”
          Shiraz Farouq



SafeSmart is a research project that aims to develop tech-
nical advances enabling automated driving in challeng-
ing urban scenarios, for example at an intersection with 
vulnerable road users. The project is focused on connected 
automated vehicles and methods to enable cooperation 
between them for the sake of improved road safety. The 
project leader is Alexey Vinel, Professor of Data Commu-
nications at the School of Information Technology and  
the project is done in collaboration with seven industrial 
partners. Read more at hh.se/safesmart

ISOV is a joint research project between Halmstad Uni-
versity, Halmstad stadsnät (Halmstad City Network) and 
RISE (Research Institutes of Sweden) for innovation initi-
atives within IoT (Internet of Things). The project started 
in 2019 and is well connected to Electronics Centre in 
Halmstad (ECH). Project Leader is Per-Olof Karlsson, 
Research Engineer at Halmstad University. Read more  
at hh.se/isov 

Mobility as a Service (MaaS) is a way to enable individuals  
a choice of transportation method – for example a bike, 
car or bus – depending on their needs. It is a shift from 
personally owned modes of transportation towards mo-
bility provided as a service. OSMaaS is what is known as 
a Synergy project within the Halmstad University Knowl-
edge Foundation – Environment. The project is intradis-
ciplinary and aims to develop MaaS platforms by using 
service design methods. Subprojects are within Business 
Model Innovation, Design Ethnography and Technical 
Design. The project leader is Magnus Bergquist, Professor 
of Informatics at the School of Information Technology. 
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The results of Hassan Nemati’s research enable power dis-
tribution companies to change from reactive to predictive 
maintenance. This reduces the risks of long outages annoying 
the customers as well as costly and time-consuming repair 
actions for the distribution companies. Hassan Nemati has 
developed methods that can extract information from availa-
ble data in smart distribution grids.

During 2019, Hassan Nemati received his doctor’s degree 
and took part in the annual Academic Ceremony. 

SafeSmart – Safety of  
Connected Intelligent  
Vehicles in Smart Cities

ISOV – IoT for societal  
challenges in the public  
sector

OSMaaS – Designing Open 
and Self Organising Mecha-
nisms for Sustainable  
Mobility as a Service

Research for fewer power outages
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Intelligent Transport Systems (ITS) can be described as 
technologies and applications that provide intelligence to 
the roadside or in vehicles. In order for ITS to be truly 
intelligent, and for it to be able to improve the quality 
of transportation, the different parts of the system have 
to communicate and share information with each other. 
This communications system is called Cooperative-ITS 
(C-ITS). Former PhD student Nikita Lyamin has spent 
four years working with the communications standards 
used to support C-ITS. The research has been done in 
collaboration with for example Hitachi and Kapsch  
TrafficCom and others.

“My research has focused on Cooperative-ITS, which 
is the next step in the direction of supporting real-time 
connectivity between vehicles and between vehicles and 
roadside infrastructure, traffic signals as well as other 
road users, by the use of wireless technology. The aim is 
to improve the safety and manageability of the transport 
network, and to reduce emissions, traffic congestion and 
costs”, says Nikita Lyamin.

Working  
towards  
safer roads 

25,670 people lost their lives on European roads in 2016, and around 130,000 were 
seriously injured. Road transport represents a fifth of Europe’s greenhouse gas 
emissions and is the main cause of air pollution in cities. Part of the solution to 
these societal challenges lies in efficient communication systems between intelligent 
vehicles, infrastructure and other road users. This will in the near future lead to 
safer roads, and to a reduction in energy consumption and emissions. Research at 
Halmstad University, done in collaboration with industry, contributes to the fast 
development of this communication technology.

Helping human drivers make better decisions
When different parts of a transportation system – for ex-
ample two cars, traffic lights at an intersection and a road 
work area – can communicate, the information will help 
the driver make the right decisions and adapt to the  
traffic situation. 

“I believe that the conclusions and results from the various 
studies by our research group will contribute to the devel-
opment and improvement of cooperative driving applica-
tions.”

“Reliable communication and cooper-
ation are the keys to safe and efficient 
road transportation – especially con-
sidering the integration of automated 
vehicles in the future transport system.”

                                     Nikita Lyamin



S M A R T  C I T I E S  A N D  C O M M U N I T I E S  |   17

Model-Based Testing (MBT) is a technique that is com-
monly used for testing software systems. In MBT, test cases 
are generated from a model of the system and executed 
against a real implementation of the system.

“Due to the potentially large number of products in a  
product line, using traditional MBT techniques can be very 
costly and, in many cases, infeasible. Hence, I have devel-
oped MBT techniques tailored for product lines”, says  
Mahsa Varshosaz, who presented her doctoral thesis in  
February, and continues:

“In my thesis, we consider adopting one of the well-known 
MBT techniques, namely the Harmonized State Identifica-
tion (HSI) method for testing product lines efficiently. For 
example, we enable reuse in the test case generation phase 
of the HSI method, which can result in in a decrease of 
up to 50 percent in the test case generation time. Further-
more, as modelling is an important step in MBT, we pro-
vide a comparison between the existing formalisms used for 
modelling product lines based on some of their properties 
such as expressiveness and succinctness.”

Wants to contribute to safe products
Mahsa Varshosaz’s research results can be used as a reference 
for other researchers working on modelling techniques for 
product lines and the practitioners who are using such models.

New testing techniques for  
safer software development

Software product line engineering has become common practice for 
developing families of software systems. It has been used by many in-
dustrial companies such as Boeing, Bosch, General Motors, Philips and 
Siemens. Since the safety aspect of these systems is of great importance, 
they have to be efficiently and rigorously tested. Mahsa Varshosaz at 
Halmstad University has developed a testing technique tailored for  
product lines and has published a thesis on her conclusions.

“As product lines are used by mainstream industries, such 
as avionics and automotive domain, providing more effi-
cient testing techniques, in our case MBT techniques, can 
help with conducting more rigorous testing of systems and, 
hence, having safer systems. This could lead to, for example, 
having a car with a software system that has been tested in 
a large variety of scenarios”, says Mahsa Varshosaz.

“I believe as the involvement of soft-
ware systems in our daily life is in-
creasing rapidly, having safe and 
high-quality software systems is in 
great demand and beneficial for  
society.”
                                 Mahsa Varshosaz

Mahsa Varshosaz is planning to continue her research related to 
quality assurance of software systems.



The project is called SUV (Stimulating the Up-take of 
Shared and Electric Autonomous Vehicles by Local Author-
ities) and brings together universities, transport organisa-
tions and municipalities for a sustainable development of 
urban environments.

“Halmstad University has collaborated with the automotive 
industry for many years in the development of autonomous 
vehicles. Therefore, it is very pleasing that in this project, 
we also cooperate with the public sector in city devel-
opment. This project is well in line with the University’s 
profile area Smart Cities and Communities”, says Magnus 
Jonsson, Professor of Real-time Systems at Halmstad  
University.

Modelling different scenarios 
Halmstad University will contribute to this project in 
the form of technologies technologies for connected and 
collaborative autonomous vehicles. One example of such 
technology is the communication between vehicles, as well 

Sensors in houses, cars, gadgets – and on humans – 
generate huge amounts of data every second. In order to 
process, analyse and react to the results of collected data, 
the demands on computer performance are increasing. 
Part of the solution is what is known as a manycore 
architecture, a hardware architecture that contains several 
hundred, or even a thousand, processor cores, which 
improves the capacity of a computer. Süleyman Savaş 
presented his doctoral thesis on the area in May 2019. 
He has developed methods and tools that can help soft-
ware and hardware developers to design computers with 
enhanced performance and computational power.

Adapting new city districts 
for autonomous vehicles 
through EU funded research
Halmstad University, together with ten other organisations in seven different 
countries, has received funding for a new research project for the development 
of smart cities. The project aims to facilitate the planning and development of 
new city districts so that they are adapted for electric autonomous vehicles.
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How can we better manage all collected data?

as between vehicles and the infrastructure. The University 
will also contribute with technical competence in model-
ling different scenarios with autonomous vehicles. Exam-
ples of these scenarios are the traffic flow in cities and how 
to connect autonomous driving in different environments, 
such as between a restricted harbour area and the public 
road network.

“The aim of my research is to 
help hardware and software 
developers to process all kinds 
of data that is being collected 
by sensors surrounding us.”
                   Süleyman Savaş
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Electromobility (e-mobility), which is a general term for  
all electric-powered vehicles, is a large part of the ongoing  
shift towards sustainable transportation of goods and  
people. Assistant Professor Sepideh Pashami is the project 
leader of EVE at Halmstad University:

“Electromobility will lead to a change in how we see and 
use vehicles. Electrification of transport is happening right 
now. However, it is hindered by high costs and lack of 
customer confidence, as well as the limited experience that 
OEMs (original equipment manufacturers) have in this 
area. New solutions based on analysing data and artificial 
intelligence allow for close monitoring of assets and fast  
reaction times, which are critical factors for wide accept-
ance of electromobility.”

Marco Spiga is a Senior Consultant at Volvo Group and 
the Volvo Pilot for EVE:

“Improving our knowledge about electric-asset utilisation 
is not an optional organisational luxury, it is a necessity 
if we want to excel and take a leading position within 

Collaborative research project with 
Volvo Group for more efficient 
electromobility 

By applying artificial intelligence (AI) to predic-
tive maintenance of electric-powered buses we 
can significantly prolong their lifetime. Halmstad 
University and Volvo Group received SEK 15 mil-
lion from Vinnova for the collaborative research 
project EVE (Extending life of Vehicles within the 
Electromobility era). The goal of the project is 
to facilitate the development of electromobility 
services and the transition to fossil free roads.

electromobility. Partnership is the key enabler to success, so 
creating an eco-system together with other organisations is 
vital. Halmstad University has so far been a reliable partner 
and we are building our collaboration on transparency and 
trust.”

AI models for better vehicle maintenance
Vehicles are complex systems and it is difficult to provide 
efficient maintenance, especially when a new technology, 
like electromobility, is introduced. The EVE project aims 
to develop AI models for all vital components in the elec-
trical driveline of heavy-duty vehicles, such as buses and 
trucks. By applying these models to predictive mainte-
nance services, Volvo can predict when equipment failure 
will occur and prevent it from happening. By performing 
maintenance in the right way at the right time, the lifetime 
of the vehicles can be extended.

Assistant Professor Sepideh Pashami is the project leader  
of EVE – Extending life of Vehicles within the Electromo-
bility Era at Halmstad University..



20   |  S M A R T  C I T I E S  A N D  C O M M U N I T I E S

FDLIS is all about improving children’s and students’ 
learning outcomes in pre-schools and schools through 
educational processes supported by digital tools. 

“In the project, practice based research is planned together 
with teachers and school leaders and builds on current 
questions regarding digital learning in schools”, says  
Pernilla Nilsson, Professor of Science Education at  
Halmstad University, and project leader for the research 
within FDLIS.

FDLIS is a unique collaboration project were the research 
builds on problems and experiences connected to schools. 
Two example are: the need to strengthen students’ Swedish 
language skills and finding tools to work with program-
ming which can be used in several grades and within vari-
ous courses. In the project it is crucial to investigate, show 
and develop how digitalisation in the school can create 
added value, both for students and for teachers.

“For us researchers it is important to work together with 
those who the research concerns. There is no point asking 
research questions to which no one wants the responses”, 
says Pernilla Nilsson. 

Schools and researchers collaborate 
around digital learning 

VR for language development, mother tongue distance education, learning through 
video-watching, gamification and the local environment as a learning environment 
for pre-school children. These are some of the activities within the collaboration 
project FDLIS, Future Digital Learning In School.

Research and organisational development are strongly 
intertwined. Furthermore, the collaboration process in 
itself is also important:

“It is not always only the results that lead to an effect. 
The fact that researchers are involved in the school 
activities and discuss challenges, literature and research 
questions together with teachers also contributes to  
the effect in the school.” 

Facts about FDLIS

Collaboration partners in the project are 
the municipalities of Båstad, Halmstad, Hylte, 
Kungsbacka, Laholm, Varberg and Ängelholm, and 
also Region Halland and Halmstad University. 
Focus areas are remote and distant learning, to 
develop the education quality and to develop 
school leaders’ digital competence, and also to 
contribute to accessible digital and analogue 
learning environments. 

FDLIS was mentioned as a good 
example of research through 
collaboration in “#skolDigiplan”, 
the Swedish action plan for the 
digitalisation of the school.
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Shaping education
An important question is how learning is formed based on 
different cultural tools and how humans learn to handle 
them. A long time ago it was about cave paintings, today it 
more often than not concerns digital technologies. As soon 
as research is about digital technology it becomes multidis-
ciplinary, it has no limits, according to Roger Säljö who has 
come in contact with the fields of humanities, mathematics 
and medicine as part of his work with the consequences of 
digitalisation. 

“I like the cross-bordering environment. Within it, us 
researchers work more with projects close to, for example, 
schools and workplaces, and that way we all really learn. 
Many university colleges have a more multidisciplinary 
orientation than large universities.” 

A change that is here to stay
As Guest Professor, Roger Säljö mainly works with a  
research group tied to the very current project FDLIS  
(Future Digital Learning In School), which is a unique  
collaboration project including several municipalities  
and Region Halland. 

“In collaboration with the municipalities it is possible to 
see that the problem areas are very general. I am part of 
several projects that concern what happens when digi-
talisation and digital tools are introduced in schools. For 
example, programming is very current in schools right now. 
From a wider perspective, schools are having a hard time 
getting used to the change, says Roger Säljö. This despite 
many children having a very digital childhood and society 
as a whole believing digitalisation is the future”. 

Digitalisation – a cultural  
tool for education

“Schools are supposed to prepare children and teenagers to 
become active members of society, and in doing that, they 
must adhere to digitalisation. This development changes 
our access to information and our ability to analyse. This is 
provocative for many people in society, and for the tradi-
tional ways of teaching and learning. Today, many children 
learn to read and write by using digital tools.” 

How we today can use, share and manipulate information 
is what Roger Säljö considers a game changer. 

“Digitalisation affects our private lives as well as society as  
a whole. It can be compared to when radio, and the TV, 
hit. Our lives – as citizens of the word – are completely  
different because of that. The difference is that digitalisa-
tion is even more pervasive.”

Digitalisation is a game changer –  
a societal change through and through 
– comparable to the birth of the print-
ing press, according to Roger Säljö, 
Guest Professor in Digital Learning at 
Halmstad University. His main research 
focus is how education in schools is 
affected by digitalisation. 

Roger Säljö is a Guest Professor at the School of Education, 
Humanities and Social Sciences, as well as the research  
environment CLKS. 
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Social byggnorm (social construction norms) is an initia-
tive aiming to develop equal physical work environments. 
Together with Carlstedt architects, researchers have devel-
oped building norms that make light of how architecture 
and social relations affect each other. The project also aims to 
contribute to new ways of thinking, designing and building 
public spaces. 

An example presented in Social byggnorm entails changing 
rooms at fire stations from an equality perspective. That all 
started in research and development within the innovation- 
and collaboration project FIRe, Future Inclusive Rescue 
service, which is about using norm criticism to examine, chal-
lenge and change the physical environment at fire stations. 

“We know that there is a connection between the physical 
environment and social relations and that they influence 
each other. That is why it is important to think about 
equality when building and renovating spaces”, says Emma 
Börjesson, project coordinator at Halmstad University 
and project leader for the project Social byggnorm, and 
continues: 

“The Fire Prevention Association that we collaborated with 
in this project is very positive and has decided that Social 
byggnorm is a given foundation when renovating buildings 
or building new ones”, says Emma Börjesson.

Social byggnorm – how architecture  
and social relations affect each other

Successful research venture 
Today, artificial intelligence (AI) is becoming central in 
technical research and development. But eight years ago, 
when Halmstad University started Center for Applied and 
Intelligent Systems Research (CAISR), AI was not such a 
hot topic in Sweden. An external evaluation shows that the 
CAISR initiative has been very successful – the researchers 
at CAISR have established strong links with the indus-
try and joint research projects have resulted in concrete 
solutions and patents for challenges in both the automotive 
industry and within healthcare.

All research projects at CAISR have one thing in common, 
and that is the focus on applied AI. Research projects are 
largely determined by the needs of society and are done in col-
laboration with partners in both the private and public sector.

“Research on AI can be applied in many different areas. 
At CAISR, we have chosen two different application areas: 
health technology and intelligent vehicles. Since the start 
eight years ago, there are twice as many of us and we have 
carried out a large number of research projects together  
with companies and organisations”, says Thorsteinn  
Rögnvaldsson, Professor of Computer Science and project 
manager for CAISR.

CAISR will continue
The first funding of CAISR from the Knowledge Founda-
tion ended in 2019 but the research profile will live on, 
thanks to new funding from the Knowledge Foundation. 
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In the AI.m project, University researchers have together 
with the business incubator HighFive in Halmstad educat-
ed company representatives in the field of AI based Service 
Innovation. For example, how Service Design, User Experi-
ence and Interaction Design is affected by the implementa-
tion of AI technology. Three companies from Halland were 
chosen – CE-produkter, Lagafors and Matpriskollen – to 
improve their knowledge about AI through seminars and 
workshops, so that they can strengthen their innovation 
skills and competitiveness.

“This project is a first step towards our goal of having small 
and medium sized companies in the region increase their 
AI competence and become aware of how data driven deci-
sions can improve their businesses. We want the companies 
to see the benefits and opportunities that come with AI, 

Local businesses  
implement AI with  
help from Univer-
sity researchers

During a few months in 2019, three hand-picked companies were learning about how Artificial 
Intelligence (AI) can be applied in their businesses and what improvements it can provide for 
them. The purpose of the collaboration project AI.m is to increase the competitiveness of busi-
nesses in Halland, by spreading knowledge and competence about AI and service design from 
Halmstad University researchers and students to companies in the region.

and more importantly how they can use it as a competi-
tive tool”, says Stefan Byttner, Associate Professor and re-
searcher within the field of AI, who, together with Pontus 
Wärnestål, Associate Professor and researcher within the 
fields of Interaction Design and Service  
Design, conducted the project. 

Implementing methods of AI in business models
During the course of the project, the companies’ differ-
ent data resources were looked at to see how AI (mainly 
machine learning) can be used to analyse and draw 
conclusions based on accessible data. The next step was 
to see how these methods can be implemented in the 
companies’ business models to increase growth or make 
the business more efficient.

“The participating companies have been provided with 
inspiration, competence development, business develop-
ment, a register of possible AI applications based on their 
current business and accessible data, as well as a prototype 
of prioritised AI service for testing. Other components 
we have seen in the project that have turned out to be 
important to succeed in the long run, are the develop-
ment of a strategy to establish processes and decisions in 
their everyday work, receiving assistance from students 
to process data and support from us to apply for external 
funds to continue their AI journey”, says project leader 
Anna Petersson, Business Developer HighFive.

Anna Petersson, Business Developer HighFive, 
Pontus Wärnestål, Associate Professor and Stefan 
Byttner, Associate Professor.
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3D printing with moon dust

The research by Henrique Correa da Cunha, Doctor of 
Innovation Sciences, focuses on cultural distances and formal 
institutional distances. Cultural distances can be defined 
as differences in social norms, customs and traditions that 
shape behaviour and beliefs. Formal institutions are those 
institutions that provide structure to a society, for instance 
laws, policies and regulations. The results of the research 
are in some ways controversial, as they are not in line with 
previous beliefs within the research field.

“My results show that cultural distances are asymmetrical”, 
says Henrique Correa da Cunha, continuing:

“The results reveal important aspects when it comes to the 
relationship between formal institutional distances and 
cultural distances, where the former seems to moderate the 
latter in different ways. When an international subsidiary is 
operating in a country that is less developed than its home 
country, formal institutional distances amplify the effect that 
cultural distances have on performance. Thus, besides the 
direct effects, formal institutions in the host country play an 
important role in curbing the effects of cultural distances on 
foreign subsidiary performance.”

Ross Friel, Associate Professor at Halmstad University, is 
leading a research group working with autonomous additive 
manufacturing, also known as 3D printing, that can be used 
on the moon.

The research group is using a laser that exceeds 1,000 degrees  
Celsius to melt a simulant that is an earth material that has 
almost the same properties as moon dust. Since transporting 
material from the Earth to the Moon is untenable and far 
too expensive, using already existing moon material to create 
durable building blocks and other useful components such as 
replacement parts, could be the best possible solution.

“A large part of our research is about how to control and 
optimise the laser-material interaction. The next step for us 
is to develop a combination of laser, solar and other heating 
techniques to maximise the speed and efficiency of the process 
when working on the Moon”, says Ross Friel.

During the last decade of the 20th century, international trade policies went 
through profound changes, impacting the dynamics of the global trade market. 
As the number of regulations and restrictions regarding foreign firms’ activities 
in developing countries were reduced, the conditions for foreign businesses to 
invest in Latin America became more favourable, as did the opportunities, and 
the need, for Latin American firms to start international subsidiaries.

Making multinational subsidiaries 
succeed – a matter of understanding 
the impact of distances

Apollo 17 Lunar Roving Vehicle från 1972. Photo: NASA
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A large part of research on material design and smart surfaces 
is about challenging processes in order to find new, improved 
ways to reach equal, or higher, quality results. Often, the 
processes need to develop towards becoming more sustainable 
– in regard to economic, environmental and social issues. 

“If the manufacturing process is not up to sustainability de-
mands, it needs to change. In the project with Volvo interior 
design, we are developing new approaches to chrome plating”, 
says Martin Bergman.

In a car’s interior, there are many surfaces that look like metal, 
but that are actually made out of chromed plastic. Chromed 
surfaces look and feel like metal but are lighter. They are also 
more cost efficient. However, there is a problem with the 
chrome plating process. 

“The process contains a step which is not long-term sustaina-
ble, and thus, needs changing. My research is aimed at finding 
an alternative way to achieve the same value, but without the 
negative side-effects”, says Martin Bergman, and continues:

User experience and sustainability focus 
for research on functional surfaces

Martin Bergman, PhD student working at Halmstad University, focuses 
on material design and smart surfaces, for instance in a research project 
in cooperation with Volvo interior design, aimed at developing alternative 
methods of creating chromed plastic surfaces in car interiors.

“A large part of my expertise consists of translating the emo-
tional, soft values that designers talk about, such as the feel 
of a surface, into the hands-on values that the manufacturing 
industry needs. In transitioning the chrome plating-process, 
many of the challenges are related to such value translation. 
One possible solution could be to use alternative methods, 
such as blasting or laser engraving.”

Martin Bergman also thinks that we – as consumers – might 
have to lower our expectations and make compromises.

“It might not be possible to keep the high level of detail that 
we are used to. Instead, we need to find alternatives that do 
not harm the environment”, Martin Bergman concludes. 



26   |  S M A R T  C I T I E S  A N D  C O M M U N I T I E S

Michal Lysek, Doctor of Innovation Sciences, has conducted 
his research as an externally employed doctoral student at the 
company HMS Industrial Networks, where he has analysed 
the company’s innovation processes:

“My research focuses on two things: examining HMS from a 
metaphorical perspective, where the company is seen as part 
of an ecosystem; and studying the dynamics of innovation as 
a process over time.”

Embedded innovation – the company 
as part of an ecosystem   
One way to look at companies’ relations to each other is 
through the metaphor of organisms and ecosystems, where 
companies and their customers, partners and competitors 
co-exist within an environment, and try to prosper together, 
for instance through innovation. 

“HMS integrate with their customers on a deep level, often 
resulting in long-time friendships based on certain core values. 
I call this kind of integration embeddedness – involving differ-
ent actors, activities and events of importance”, Michal Lysek 
explains, and continues:

“Companies can also become embedded with other compa-
nies, not just their customers. Traditionally, you might think 
of two companies within the same line of business as compet-
itors, but my research contradicts that. Through embedded 
innovation, they help each other create more value for their 
customers than they would be able to do alone.”   

Balance between exploration and exploitation
The other part of Michal Lysek’s research is concerned with 
the balance between the two phases of innovation: explora-
tion and exploitation. During the period of exploration, the 
company focuses on exploring new ideas through the creation 
of new solutions, new inventions, new technologies, or new 
products or services, for instance by venturing into new mar-
ket segments. During the period of exploitation, the company 
focuses on exploiting new ideas via commercialisation and 
turning them into commercial successes – consequently also 
into innovations. Successful businesses are able to balance 
between these two phases.

“I have developed a model that can help companies to balance 
between exploration and exploitation. And while it is vital not 
to venture too far outside the existing area of business – stay-
ing close to the company’s core – companies still need to enter 
new market segments to survive long-term. Most importantly, 
by integrating embedded innovation into the dynamics of 
innovation, while balancing between exploration and exploita-
tion”, says Michal Lysek.

New research from Halmstad University indicates that two interlinked 
factors might be crucial for the success of a company: embedded innovation 
– also known as the process of embeddedness or integration – and dynamics 
of innovation – also known as the process of balancing between exploration 
and exploitation.   

New model helps companies  
become innovative

Michal Lysek came to Sweden in 1999 and started studying at 
the University. For the past five years he has been an externally 
employed doctoral student, doing his research at Halmstad 
University while being employed at HMS Industrial Networks.
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Pernilla Ouis came with a Bachelor’s Degree in Natural 
Sciences with a major in Chemistry, as well as a great interest 
in animals and the environment which she had had since 
childhood.

In Pernilla Ouis’s doctoral thesis “Power, Person, and Place: 
Tradition, Modernity, and Environment in the United Arab 
Emirates”, one theme is how nature is socially constructed, i.e. 
affected by humans. Even in areas where many of us might 
think that we do not have any real impact, such as nature 
reserves or “open landscapes”, people are the ones to make  
the decisions to establish these nature reserves and open land-
scapes and to actively work to maintain these nature types.

When working on her thesis, Pernilla Ouis investigated nature 
and modernisation in the Gulf state of the United Arab Emir-
ates, in light of the country’s oil-based export income. 

Researcher with personal experience 
Pernilla Ouis’s research has recurring themes such as “Mus-
lim in Sweden”, “a Muslim perspective on the convention on 
the rights of the child”, “the woman question – the Achilles 
heel of Islam?” and “Islamic ecotheology – a new green 
movement?”. This is due to a strong interest in migration 
and integration issues, and also her personal experience. 

For sustainable social development
In Malmö, Pernilla Ouis led the work at the Institute for  
Urban Sustainable Development, a collaborative platform 
aimed at developing Malmö into a leading city in the field  
of sustainable urban development: ecologically, economically, 
socially, and culturally. 

She has also helped design the social work programme at 
Halmstad University. Three themes are to permeate the  
programme: sustainable social work, digitalisation, and  
intersectionality.

Who should have the right to consume when the 
Earth’s resources are scarce? How is the welfare 
state affected by environmental issues and climate 
change? Human ecology encompasses interdisci-
plinary perspectives from both natural and social 
sciences. It was this fact that encouraged Pernilla 
Ouis to take Lund University’s first course in 
human ecology in the mid-nineties.    

Pernilla Ouis: a desire to  
improve the world 

Pernilla Ouis, Professor of Social Work

“I think that the Social Work staff 
group has designed a very interesting 
programme, which is contemporary, 
relevant, and innovative. We will 
offer courses where the subject matter 
is in demand, such as migration and 
family conflicts.” 
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Engaging local residents in future transport  
solutions
Design Ethnographic Living Labs for Future Urban Mo-
bility – A Human Approach (AHA II) is a collaborative 
project between Halmstad University, Volvo Cars, the 
City of Gothenburg, the City of Helsingborg, Västtrafik 
and Skånetrafiken, funded by Drive Sweden’s strategic 
funds. The researchers will establish something known as  
living labs in two different city districts in Gothenburg 
and Helsingborg, to engage people in how new mobility 
solutions can be integrated in their particular neighbour-
hoods. Participating researchers from Halmstad University 
are Vaike Fors, Esbjörn Ebbesson, Jesper Lund, industrial 
PhD student Kaspar Raats and the international guest 
researchers Rachel Charlotte Smith and Sarah Pink. AHA 
II is based on a previous project called AHA. 

How and when do we want to charge our cars?
The project Realising Efficient Charging of Electric Cars 
with User-Centered Smart Technology (RELEVANT) aims 
to map users’ preferences and expectations of smart charg-
ing of electric and hybrid cars. The project is managed by 

Volvo Cars, and PhD student Thomas Lindgren and  
Vaike Fors are the participating researchers from Halmstad  
University. Other partners in the project are RISE, Vattenfall, 
Skellefteå Kraft and Kraftringen Energi. The project is a so-
called FFI project (vehicle strategic research and innovation) 
funded by Vinnova.

Researchers from Halmstad are part of a new  
Australian investment in Centre of Excellence
In 2019, the Australian Research Council decided to invest 
the equivalent of SEK 260 million in a new international 
and interdisciplinary research initiative, the Centre of Excel-
lence for Automated Decision-Making and Society. This 
centre will investigate responsibility and ethics linked to 
automatic decision-making, for example when self-driving 
vehicles make decisions in a traffic situation or when algo-
rithms are used in medical diagnostics. For the next seven 
years, Vaike Fors will work together with researchers at 
Volvo Cars in one of the research centre’s interdisciplinary 
sub-projects in collaboration with the Emerging Technology 
Research Lab at Monash University in Australia.

Many traditionally technology-driven industries, such as the automotive indus-
try and power companies, are shifting towards a more human-centred develop- 
ment, that is based on human and societal needs and usages, rather than 
only the technical possibilities. Together with colleagues within digital service 
design, Vaike Fors, Associate Professor of Pedagogy at Halmstad University, 
received funding in 2019 for three new future mobility research projects. 

User-centred and sustainable tech-
nology development – several new 
multidisciplinary future mobility
research projects    
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UPGRADE
The field of Smart Education gets a boost as Halmstad 
University received SEK 40 million, together with nine 
other Swedish universities, from the Swedish Research 
Council in 2019. The funding will be used to develop a 
new national graduate school, UPGRADE, in 2020 to 
strengthen teacher educators’ ability to teach with regard 
to digital technologies. The teacher programmes are crucial 
for the teacher students, and the training is strategically 
important for, among other issues, the digitalisation of  
pre-schools and schools. Responsible for UPGRADE is 
Pernilla Nilsson, Professor of Science Education.

Learn more at hh.se/forskarskolalarare

2020 Swedish Summer School on  
Cyber-Physical Systems
The Swedish Summer School on Cyber-Physical Systems 
(CPS) takes place June 8–12, 2020, at Halmstad University. 
It brings together leaders from industry and academia to 
introduce researchers to current hot topics in the area.  
The summer school is arranged by Halmstad University  
and KTH and is aimed at professionals from industry  
and academia, including doctoral students. 

Learn more at hh.se/cps2020

Smart Industry Sweden
In 2020, a new industrial research school called Smart In-
dustry Sweden will start at Halmstad University, University 
West, University of Skövde, Jönköping University and Mid 
Sweden University in close collaboration with the Knowl-
edge Foundation. It will be the largest industrial research 
school in Sweden within the Smart Industry area. It is 
aimed at companies that want to strengthen their competi-
tiveness by shaping future key people for industrial develop-
ment with new valuable skills linked to Smart Industry. 

Learn more at smartindustrysweden.se

DHC+ Summer School 2020
The DHC+ Summer School is an entire week of intensive 
education in the area of District Energy for young profes-
sionals from all over Europe interested in sustainability and 
our future societies. The education combines theory with 
internship and study visits. The participants will create new 
networks, gain international experience and get a direct 
contact with industry. The Summer School takes place  
August 23–29, 2020 at NetPort Science Park in Karlshamn. 

Learn more at hh.se/dhc2020

2019 was a successful year for the profile area, and 2020 is looking bright. New 
collaborations are developing, several research projects are starting and the 
education is continuously evolving. In the spring of 2020, the profile area will have 
its first internal conference, focusing on research. During 2020, there will also 
be one national graduate school, one industrial research school and two summer 
schools within the field of smart cities and communities. 

Looking  
forward  
to 2020
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Digital Laboratory Centre
The Digital Laboratory Centre (DLC) is a creative, high-
tech laboratory environment focusing on learning and 
culture. DLC is intended for researchers, teaching staff, 
students, organisations and companies, and is a regional 
meeting place at the forefront of digital society. At DLC, 
you will find the latest equipment in visualisation, simula-
tion and design – technology that creates opportunities for 
new and visual ways of communicating complex or abstract 
information. There is also VR equipment, digital lab envi-
ronments, a creativity space and a communications studio. 
DLC is used in education, research and development  
projects, and serves as a ’makerspace’ – a workshop-like  
environment that encourages sharing of knowledge, 
tools and ideas. The physical environment of DLC is also 
designed to promote creativity and offer flexible ways of 
meeting and communicating, as well as space for both 
digital and analogue creation.

Many modern high  tech labs

Halmstad University has several top modern labora-
tories where education and research takes place in 
adjusted enivronments. The labs are used by students  
as well as teachers, researchers and collaboration part-
ners. In addition to being invaluable in connection to 
graduation projects and research tests, the labs are also 
great study areas whenever students want to work  
together and get inspired in a creative environment.

Health Lab
New knowledge of people, technology and society enables 
the creation of innovative working methods for communi-
cation, counselling, examination, treatment and training. 
Health Lab offers advanced opportunities to obtain the skills 
and develop the technology needed in future healthcare.

The lab houses, among other things, the Home of Health 
(Hälsans hem) – a complete two-bedroom apartment for 
simulation and practice of professional skills in healthcare. 
At the Health Lab, you will also find the Health Centre 
(Hälsocentralen) – a new type of healthcare clinic where 
researchers and students from the nursing or health educa-
tion programmes, for example, can develop new forms of 
reception. The lab is also an environment where innovative 
solutions for everything from elite athletes to rehabilitation 
are developed.
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Many modern high  tech labs
Electronics Centre in Halmstad
Electronics Centre in Halmstad (ECH) is an innovation 
arena created by Halmstad University in collaboration 
with regional companies. The focus of ECH is integration 
of electronics in everyday products to make them ‘smart’, 
which provides substantial added value and competitive 
advantages, and represents an important innovation po-
tential of the traditional Swedish manufacturing industry. 
Identified research subjects in focus at ECH are next gener-
ation electronic building practice, electromagnetic compat-
ibility (EMC) and low power design. A multidisciplinary 
collaboration with, for example, Health Technology  
Centre (HCH) will enable interesting and potentially 
ground-breaking intellectual combinations leading to new 
research as well as to development of innovative education 
programmes.

Rydberg Core Laboratory
The Rydberg Core Laboratory (RCL) is an interdiscipli-
nary laboratory at Halmstad University used by students, 
teachers, researchers, companies and external organisa-
tions. Research conducted at the laboratory includes the 
natural sciences, associated applied sciences and maths. 

RCL is made up of several smaller units: Environmental 
Biology Lab, Human Movement Lab, Mechanics Lab, 
Microscopy Lab, Optoelectronics Lab, Surface Metrol-
ogy Lab, Tribology Lab and Fab Lab. Basic and applied 
research is carried out here, often in collaboration with 
partners from industry and wider society. All together, 
these environments are important resources for students, 
teachers and researchers, as well as the University’s collab-
oration partners. By using RCL, innovative experiments 
and projects can be conducted in a stimulating and 
modern environment.

Fab Lab
Digital production is fundamentally changing the 
industrial landscape. 3D technology is therefore of great 
significance in terms of regeneration opportunities for 
established companies, the formation of new companies 
and novel ways to make products. Fab Lab Halmstad is 
part of a global network and an accredited affiliate of the 
Massachusetts Institute of Technology, MIT. The proto-
type workshop is a creative environment and resource for 
several of the University’s engineering programmes and 
research in the field. The workshop has everything from 
3D printers, 3D scanning equipment and laser cutters to 
computerised embroidery machines.

Centre for Health Technology Halland 
Centre for Health Technology Halland (HCH) is a space 
for health innovation. Companies and organisations 
within the healthcare sector work with our students 
and researchers to develop products and services for the 
future healthcare industry. We live in a fast-paced society 
where technology changes the way we work very quickly. 
This gives us great opportunities to create sustainable 
solutions for our future societies. Students are an im-
portant part of the HCH testing environment. They are 
often part of different development projects and many 
of them choose to do their graduation projects within 
health innovation.
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Visiting address: Kristian IV:s väg 3
Mailing address: P.O. Box 823
SE-301 18 Halmstad
Telephone: +46 35-16 71 00
E-mail: registrator@hh.se
www.hh.se

Contact Information
Associate Professor Kristian Widén
Deputy Programme Manager for the profile  
area Smart Cities and Communities
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Professor Magnus Jonsson
Programme Manager for the profile area 
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