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Collaboration 
turns Challenges 
into opportunities 

After many years of steady growth, Europe and 
the rest of the world have seen a sudden, strong 
change from economic boom to recession which 
could well be deep and long-lived. A number of 
countries have been hard-hit, including Sweden 
with its export-dependent economy. Our own 

long-term sustainable development and contribution to a favourable 
international development will need sustained research efforts and  
a major collaboration if these global challenges are to become new 
innovative opportunities.

VINNOVA promotes Swedish sustainable growth by stimulating 
the renewal of industry and the public sector. This assumes competitive 
knowledge development through world-class research resulting in 
new products, processes and services. Continued growth must also be 
allied to reductions in climate change and other negative environmental 
impacts, as well as meeting other vital needs in society. In fulfilment 
of this commitment, VINNOVA’s day-to-day operation is characterised 
by interaction and collaboration – at national and international levels, 
and between universities, institutes, industry and public actors. 

This magazine presents some examples of research and innova-
tion conducted in Sweden with the support of VINNOVA and other 
research funding agencies and how these activities are promoting 
sustainable growth in Sweden and elsewhere.

Pleasant reading!

Lena Gustafsson
AcTING DIrecTOr GeNerAl

INNOVAtING tO reNew shArING fOr success
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4          A  swedish reseArch for sustAinAble growth

converting to a sustainable society 
will mean a lot of change. more 
to the point, the economic crisis 
is bringing the weaknesses 
of the current situation 
into sharp relief. even so, 
turbulence always brings 
about new opportunities 
for nations and 
companies.

 efforts to combat the crisis:

sustainable groWth 
brings a Wealth 
of neW opportunity
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sOcIety Is fAcING mAjOr chAlleNGes. Björn Stigson 
and Charlotte Brogren are two central fi gures in turning 
these into opportunities and successes. He heads the 
World Business Council for Sustainable Development, a 
grouping of 200 global companies. She controls an R&D 
budget of 50 million Euros at ABB Robotics with its new 
clients in renewable energy. 

what challenges do you see?
Björn: “The world is changing dramatically. In a few decades, 
there’ll be three billion more people, but the capacity of 
the ecosystem to support us will stay the same. If we’re to 
provide a good standard of living for everyone, we must 
convert to growth that’s easy on resources, doesn’t pollute 
the environment and creates new, green jobs.” 
Charlotte: “Industrial leaders will have to take on 
a responsibility that goes beyond their boardrooms. Environ-
mental arguments and ethical issues are just as fundamental 
as quality and costs. Companies must think differently 
if they are to offer products which meet the market’s needs. 
This crisis is increasing the need for renewal in many 
industries.” 

what opportunities are opening up?
Björn: “Major stimulus packages have been invested in 
strategic efforts, most notably in China, the US and the EU. 
The emphasis is often on national security, but investment 
in things like new energy solutions also brings environmental 
advantages – a win-win situation with strong push factors 
generating demand for new ideas from industry.” 
Charlotte: “These investments are opening up oppor-
tunities for companies like ABB as world-leader in trans-
porting and converting electricity safely and effi ciently. 
Then again, our automation products have been hard-hit 
by the crisis; one of our major clients is the automotive 
industry and they’ve slammed on the brakes with invest-
ments. Still, we’ve managed to fi nd new tasks for our 
industrial robots; large-scale production of solar cells, 
wind power plants and hybrid car batteries for example.”

how can society promote new innovations?
Charlotte: “Sweden’s tradition of close collaboration 
between public actors and industry is behind many 
Swedish corporate success stories. For example, ABB has 
benefi ted from having a demanding client in the form of 
state energy company, Vattenfall. It’s essential for countries 
to generate demand in this way and give companies the 
opportunity to demonstrate new technologies.” 
Björn: “In a report from the International Energy Agency, 
technical directors in the world’s energy companies believe 
that a sustainable energy supply is technically possible if 
only the politicians would agree and start moving in 
the right direction. In transport for example, a transition 
to electric cars could take place through subsidies from 
various governments. Biofuels could then be reserved for 
aircraft. It’s the only sustainable solution if we still want 
to fl y in the future.” 

what can sweden contribute?
Björn: “Sweden is one of a few countries demonstrating 
that the objectives of Kyoto protocol can be achieved. The 
correlation between GDP growth and climatic impact has 
been broken, amongst other things through the expansion 
of biofuelled district heating. Swedish companies have long-
standing experience in environmental issues and are involved 
in driving developments forward, even though current 
competition is fi erce.”
Charlotte: “Swedish research is leading 
the world in key areas. ABB’s activity 
in Sweden has been and still is an 
important element in our competi-
tiveness. However, maintaining this 
position requires Swedish 
researchers and compa-
nies to withstand the 
competition and 
collaborate with 
other prominent 
outside actors.” 

sustAINABle GrOwth BOrN IN swedeN
current needs must be met without jeopardising the opportunities of future generations. this is 
the basis of the sustainable growth concept launched under the uN’s fi rst environmental policy 
conference held, on sweden’s initiative, in stockholm in 1972. through sustainable growth, the 
economy will grow in a way that incorporates both people and environment. sweden has a tradition 
of industry and public actors working together systematically on environmental issues, being 
active in international negotiations and being socially involved in developing countries. 

Björn Stigson 
brings together the environmental 
efforts of the leading companies in 
the world Business council for 
sustainable development. he 
coordinated the input from global 
industry at the 2007 climate 
summit in Bali and his other roles  
include acting as advisor to the 
chinese government. 

Charlotte Brogren 
is one of the r&d directors at ABB group, a world leader in power engineering 
and automation. she takes over as director General of VINNOVA, the swedish 
Governmental Agency for Innovation systems, in the autumn of 2009 and will 
be promoting sustainable growth in partnership with academia and industry.

“Swedish research is leading 
the world in key areas. ABB’s activity 
in Sweden has been and still is an 
important element in our competi-
tiveness. However, maintaining this 
position requires Swedish 
researchers and compa-

sustAINABle GrOwth BOrN IN swedeN
current needs must be met without jeopardising the opportunities of future generations. this is 
the basis of the sustainable growth concept launched under the uN’s fi rst environmental policy 
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6          A  swedish reseArch for sustAinAble growth

In a changing world, innovation has 
become a key success factor. Swedish 
enterprises display an impressive capacity 
to adapt to new conditions and many 
are technological leaders in their fi eld. 
A crucial ingredient in this sucess is the 
fact that Sweden’s R&D investments 
is among the largest in the world 
proportional to its economy.

INNOVAtING tO reNew

IN swedeN... 
… about 60% of everything manufactured is exported, 

mainly electronic equipment, machinery, trucks and 
cars, paper, pharmaceuticals, iron and steel.

... the proportion of the labour force in knowledge-
intensive jobs is the highest in the world.

... several multinational companies have their roots, among 
them ABB, AstraZeneca, Atlas copco, electrolux, ericsson, 
h&m, IkeA, sandvik, skf and Volvo.

... Nobel Prizes have been awarded for over a century 
for achievements in physics, chemistry, physiology 
or medicine, literature and peace.
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hirty or forty years ago, the 
Swedish textile industry went 
through a crisis. It didn’t dis-
appear though; garment manu-
facturers simply moved abroad. 
The remaining industry under-
went a renewal and today there 
is an innovation-rich region 
around the textile city of Borås.

One company in this region 
is Ludvig Svensson, which dates 
to 1887. As one of the country’s 
most technically advanced weav-
ing mills, there was a realisation 

in the 1970s that it could only compete by producing textiles 
with added value. In the energy crisis at that time, a  
successful decision was made to invest in energy-saving 
greenhouse fabrics. The company is now a world leader 
in interwoven aluminium foil textiles; these use varying 
degrees of transparency and rigidity to control the climate 
in a greenhouse. 

“The cloth creates the best conceivable environment for 
plants in terms of light, temperature and humidity. It increases 
production by 20-30% but also makes it more flexible and 
precise. For example, we can simulate autumn in order to 

Weaving suCCess 
with  smart textiles
textiles are much more than clothes. in western sweden, an innovative and successful 
textile industry exports everything from textiles that control the climate of green-
houses to “smart” fabrics that monitor patient’s health. 

textIles ONe Of seVerAl  
reGIONAl GrOwth INdustrIes
smart textiles is a VINNOVA-funded effort for renewal and 
regional collaboration between research, industry and society 
around Borås in western sweden. the effort is part of the  
VINNVÄxt programme in which a total of 12 milieus are being 
developed into world-leading growth regions in areas ranging 
from biotechnology to robot development and It solutions.
www.smarttextiles.se

t this dress with heart-shaped sensors 
to monitor a patient's health and 
produce computerised data is now  
on test in the us. Other innovations 
from Borås include a moon habitat in 
collaboration with NAsA, handbags 
that change pattern when the user's 
mobile rings and textile mats which 
can cool down laptops and increase 
battery time.

INNOVAtING tO reNew

produce chrysanthemum blooms in spring,” says Hans 
Andersson, Head of Technical Development. 

The partnership between textiles and research within the 
western Swedish textile industry is co-ordinated under the 
title of Smart Textiles at University of Borås. Erik Bresky, who 
is leading the effort, says they have created a world-leading 
milieu to develop innovative textiles.

“These include new automotive and architectural textiles. 
We’re also working with the medical world to create textile 
structures that facilitate wound healing as well as garments 
with built-in heart rate monitors or thermometers that can 
keep track of a patient’s health.

Under the auspices of Smart Textiles, Ludvig Svensson 
is researching a fabric which can allow moisture to pass  
without losing heat, just like high-tech outdoor clothing.

“At the moment, you have to open the greenhouse roof 
to let out the moisture. This means the heat goes as well, 
which accounts for a quarter of the energy costs,” explains 
Andersson.

The innovations from Smart Textiles have an inter-
national market. For example, more than half the production 
of greenhouse fabrics is exported to the Netherlands.  
A spin-off effect has been the use of similar fabrics to create 
shaded areas in offices and public areas with glass walls, such 
as the Oslo opera.
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the Need fOr INterNet transmission capacity in the trans-
port networks is almost doubling each year as video sites like 
YouTube and WebTV gain in popularity.

“Watching a 30 minute fi lm uses the same space as 30 
days of ordinary surfi ng. Just on video sites, the US saw an 
increase in capacity last year equivalent to all Internet use for 
the year 2000. LTE, the next generation mobile communica-
tions system, is also raising bandwidth demand,” explains 

Arne Alping at Ericsson.
This realisation triggered the formation 

of a European consortium known as 
100GET, in which Ericsson collaborates 
with other major system suppliers including 
Nokia-Siemens and Alcatel-Lucent. The 
goal for these otherwise fi erce competitors 
is to jointly assess the best and most cost-
effective technologies to renew the industry 
in competition with the outside world – and 
get the optical transport network to cope 
with 100 Gigabits per second. 

Ericsson is using its world-leading 
knowledge of radio-based technology to 
coordinate one of fi ve subsidiary projects 
aimed at transmitting across distances of 
up to 600 km by optical fi bres. 

The increasing volume of YouTube viewers 
has speeded the creation of higher capacity 
Internet. Led by Ericsson, the Swedish 
electronics industry is working with European 
partners to increase the bandwidth by ten times. 
They want the world using Swedish technology 
to build tomorrow’s communications systems.

“Ericsson’s core expertise is radio base stations and microwave 
links, so that’s the technology we’ll exploit. But we’ve got to 
show our technology is the most cost-effective,” says Alping.

One objective is to reduce costs by transferring signal 
processing from optical components to electronics.

“We’ve seen the unit price of electrical components falling 
as volumes increase. Optical components are not doing this 
quite as much,” says Alping.

An important participant in this work is SP Devices, a 
small company in Linköping that develops Analogue 
to Digital Converters. These turn analogue signals into 
digital “ones and zeros”. The objective is to link together 
several converters and boost the conversion speed, as well as 
producing new types of digital signal processing.

“For today’s optical fi bre data transfers, you can use a 
fl ashing light, where on means “1” and off means “0”. But 
when the capacity goes up tenfold to 100 Gigabits per second, 
we need subtler signals with a spectrum between on and off. 
Then it’s like a radio communications system,” explains Jonas 
Nilsson, MD of SP Devices.

Collaborating with global actors is good for both sides, 
he explains. 

“They get access to our leading expertise in ADC 
technology, and our products get incorporated into the 
big companies’ development work.”

 

“we’ve got to show that
our technology is the most 
cost-effective,” says 

Arne Alping

converting an analogue signal to a 
digital number creates a bottleneck 
in electronic devices. with the fastest 
Adc on the market, using two 
converters in parallel and correcting 
distortion in real-time, swedish industry 
is speeding up communications.

swedeN eNVIsIONs 
the future INterNet

INNOVAtING tO reNew
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GrOuNdBreAkING IdeAs 
keePING swedIsh Ict AheAd
the information and communications industry is one of sweden’s most important with 
65,000 employees, half of whom are in companies with in-house r&d. this world-leading 
industry is helping advance public services, science and technology and accounts for a 
good deal of swedish exports. to renew the industry and maintain its competitiveness, 
VINNOVA has joined forces with industry and academia and identified a need for ground-
breaking innovations to open up new possibilities within the area. 

VINNOVA is running a number of efforts in partnership with industry, such as its work on 
100Get, where VINNOVA brought together ericsson with european partners in the project  
with its budget of 66 million euros. VINNOVA is now funding the involvement of the research 
institute Acreo, chalmers university of technology and the royal Institute of technology; 
leading authorities on simulation, modulation and components.
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10          A  swedish reseArch for sustAinAble growth

» more goods than ever need moving, but sweden’s 
 world-leading truck manufacturers still face big 
 challenges, as carbon dioxide emissions must fall. 
 It’s an equation that companies balance through 
 innovation and competition using new technologies 
 and smarter logistics.
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ver a long period, Volvo and 
Scania have developed into 
highly efficient, world-leading 
truck producers. Now, to meet 
demand for green transport, 
they are also taking a serious 
stance on reducing emissions 
of carbon dioxide and other 
pollutants. 

“Our main task is to keep 
getting better at making good, energy-efficient 
commercial vehicles. However, if the whole trans-
port service is to be efficient, we must also put the 
technology in vehicles to manage a range of  
logistical systems,” says Hasse Johansson, Scania’s 
head of R&D.

Not only are the Swedes good at building trucks, 
they are also experts in using them efficiently.  
Successful forwarding companies, as well as IKEA 
and other major firms all use smart logistics. 

According to Anders Berger, head of trans-
port efficiency at Volvo Technology, a clear link 
exists between economic activity and volume of 
goods transported. However, the expansion of 
roads and other infrastructure cannot keep up 
with demand. So, to be competitive, the industry 
has to come up with new solutions enabling more 
efficient utilisation of existing infrastructure.

“We’ll still need combustion engines for long 
journeys, but we need a system of hybrids or electric 
vehicles at the destination end to distribute goods. 

green 
transport 
– making clean trucks competitive 

A wINNING trANsPOrt INdustry tO BrIdGe the GAP
sweden is geographically long, so one in ten swedes is involved in some way with vehicles or trans- 
portation. sweden has four world-leading vehicle manufacturers and its auto industry is a leading exporter, 
with every fifth truck sold in the world made in sweden. Intensive r&d work is under way within the manu-
facturing companies and academia, mainly dealing with safety, environment and smarter transport solutions. 

VINNOVA’s development of the sector includes coordination of a new vehicle research programme  
which, in combination with industry, annually turns over 100 million euros. evaluations show previous r&d 
programmes to have given strategic advantages and strengthened the position of automotive companies  
in sweden. VINNOVA is also one of the actors in the swedish government’s working group on the Green  
transport corridors. VINNOVA funds research into this fields as well as leading the work on policy issues.

There should also be the technology to let long-
distance trucks drive in convoys, only a few 
meters apart to minimise air resistance and 
reduce fuel consumption by up to 15%.”  

According to Hasse Johansson at Scania, the 
driver is also the single most important factor in 
whether transport is safe and efficient. 

“So we’re putting a lot of effort into developing 
smart technology to help drivers drive properly, 
as well as training them in fuel-efficient driving. 
We also need to create standard solutions for the 
interface between different transport modes and 
how vehicles will communicate.” 

One example of the whole transport sector 
working in tandem with government is the 
European vision Green Transport Corridors, 
for sustainable integrated logistical solutions 
and strategic transhipment points. This is a 
high-priority task in Sweden and the govern-
ment has formed a joint working party aimed 
at presenting concrete proposals during Sweden’s 
EU presidency.

“If we are to solve problems using energy-
efficient transport, everyone must work together 
to find innovative new transport solutions which 
are as energy-efficient and green as possible. This 
endeavour is extremely important because it  
unites customer benefit for companies like ours 
with benefit to society. These new solutions  
need to be ready and waiting for the economic  
turnaround,” says Berger. 

O

INNOVAtING tO reNew
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The European Spallation Source, ESS, 
aims to become the world-leading research 

facility using neutrons for materials research 
and life science. ESS is to be built in Lund, 

Sweden. Co-located with MAX IV, the next  
generation synchrotron, it will be one of Europe’s 

largest research centres. European research ministers 
have supported the Swedish candidacy to build the 

European research facility.
 “This is a great step forward for European science and tomorrow’s scientists,” says  

Colin Carlile, Director of ESS Scandinavia. www.ess-scandinavia.eu

PAcKAging 
brain power
smArt PAckAGes INcOrPOrAtING a printed antenna 
can compile and transmit details of when and where 
a delivery is damaged. This innovation is under  
development at iPack Center, a multidisciplinary 
research platform at the Royal Institute of Techno-
logy. Other smart ideas include packets that open 
automatically with the right electronic key and  
plasters that send a text message if a wound gets 
infected. The Center works with research institutes 
and companies in the forestry, electronics and biotech 
sectors. Its aim is for integrated biomedical sensors, 
energy supply, computing and wireless communication 
in fibre-based packaging and paper. This will yield 
innovative products like smart bio-paper, intelligent 
drug packaging and patient monitoring equipment.  
www.ipack.kth.se

INNOVAtION – a swedish survival strategy
Swedes have always distinguished themselves as capable innovators and a historical look at the map may explain why. Those who originally settled in  
the Nordic region had to be practically minded and resourceful jacks-of-all-trades. Developing tools, equipment and machines made life easier. A rich  
abundance of natural resources inspired the Swedes to care for their surroundings and carry out research into the natural world. This led to innovations like  

dynamite 1865, the ball bearing 1906, the zipper 1910, the three-point seat belt 1958, the drug Losec 1979.

IN shOrt

Alfred Nobel sven wingqvist Gideon sundbäck Nils Bohlin sven erik sjöstrand

Neutrons speed up 
european science

12

Bridges for the future
The market for bridges is currently changing, with wood being used as an alternative  
building material. Wooden bridges offer the same standards of performance and technical 
lifespan as those of steel and concrete. 

“Wooden bridges can be recycled and their manufacture produces lower carbon dioxide
emissions. If we want curved bridges, it’s also cheaper to produce curved beams in wood 
than, say, concrete or steel,” says Roberto Crocetti at the SP Technical Research Institute of 
Sweden which is developing the field of wooden bridges in partnership with Chalmers 
University of Technology  
and a number of  
manufacturers.
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The ability to work closely is one of the 
secrets of Sweden's success. It is vital to have 
working collaborations between companies 
and public actors as well as internationally. 
Swedish partners are taking an active role in 
the R&D projects of the EU's Framework 
Programme. Their contribution to the future 
competitiveness and welfare of Europe is  
well-respected.

IN swedeN... 
… pacifism has kept the country out of armed conflict
 for almost 200 years.

… universities offer 500 master’s degree programmes 
taught in english and aimed at international students.
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here are many examples of 
Swedish companies reaping 
international success. In part, 
this is down to their leadership 
style which typically employs 
fl at, informal organisations. 
Sweden also has a certain 
amount of job security which 
results in a positive climate.

“Staff here will speak up 
and suggest improvements 
when something doesn’t seem 
right. They don’t fi nd reorga-
nisations and renewals threat-

ening,” says Olle Wästberg, Director General of the 
Swedish Institute, an agency that promotes interest in 
Sweden and establishes relations with other countries.

Wästberg has considerable international experience and 
believes social conscience will play an increasing role for 
managers all over the world as the economy recovers.

“Traditionally, Sweden is very interested in sustainabi-
lity and we’ve made great strides. Swedish companies are 
also highly experienced in social responsibility – they insist 
on reasonable working conditions with their subcontractors, 
for example,” he says.

To share Swedish experience and create a contact net-
work, the Swedish Institute is holding a leadership training 
course for young emerging leaders from Europe and Asia. 
One participant is Lotte Tisenkopfa from Latvia, MD of 
a growing company within ecological cosmetics.

“I see Sweden as a world leader within environment and 
social responsibility and these courses are like travelling 
10 years forward in time. Now I know what I have to produce 

and how to do things practically in my own venture. For 
example, IKEA explained how they produced their Code of 
Conduct, which will apply to us in a few years,” she says.

The course participants have spent half their time in 
Sweden in development projects at the top managerial level 
of Swedish companies. Lotte Tisenkopfa fi nds Swedish 
companies to be carefully operated and structured.

“Everything here is analysed fi rst and then the work 
goes smoothly. In my country, decisions are made quickly 
which results in more bother later on. Business in Latvia is 
young, but Sweden has experience,” she says.

Another course participant is Slava Semenikhin from 
Russia. He is a personal investment and fi nance manager 
for a major investment bank. He fi nds the Swedes attentive 
and good listeners. 

“They listen to each other and often, things are done 
on a handshake with no contract needed. Trust is an 
excellent foundation for business,” he adds.

In Swedish companies, it is usual for everyone to eat 
lunch together. Another very Swedish thing is taking coffee 
together in the afternoon. This reduces distances within 
the company and opens the way for collaboration and 
sharing of ideas.

After the fi rst course, Lotte Tisenkopfa redesigned her 
company’s canteen so that more people would have room 
to sit and eat together. 

“I think it’s a sign of maturity when you don’t need to 
distance yourself as a leader,” she says.

All told, over 120 managers have taken the training at 
the Swedish Institute. They are now using their knowledge 
to develop successful, socially responsible companies whose 
key strengths include mutual understanding, self-motivated 
staff and fresh thinking. 

smArt leAdershIP key tO cOmPetItIVeNess
It is increasingly important for companies to have an organisation that makes the most of expertise and manages staff experience 
and innovative capacity. A good foundation for this is swedish leadership, whose style is action-orientated with implementation 
coming soon after well-grounded decisions. VINNOVA holds various programmes examining how the swedish tradition works in a 
globalised economy and how it can be developed and passed on by rubbing shoulders with different traditions. One place where 
the results will come into their own is the swedish Institute’s training courses for foreign leaders.

Swedish leadership – 
       exporting success

swedish corporate leaders are far ahead in corporate social responsibility. At the same 
time, their leadership style is creating informal organisations open to collaboration and 
innovation. now swedish experience is spreading to future leaders in Asia and europe.

“staff at swedish companies 
don’t fi nd reorganisations and 
renewals threatening,” says 

Olle Wästberg, 
director General 
of the swedish Institute

shArING fOr success

t
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» lotte tisenkopfa and slava semenikhin have gained valuable 
experience about corporate social responsibility at the 
management course led by Åsa Bjering (centre).  
they have also seen the swedish way of building 

 bridges and opening up to new ideas within 
 a company – all over a cup of coffee.
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the Next-GeNerAtION mOBIle systems, possibly titled 
4G and 5G, are now in development in partnership 
between Swedish and Chinese researchers. According 

to Olle Viktorsson at Ericsson, a member of the 
committee which created the R&D programme, 

the countries are well-placed to mutually benefi t 
from the partnership.

“Chinese research is well resourced and 
highly ambitious, while Swedish research has 

the edge on the mobile side. The Chinese 
have made it clear that the main reason 

for collaborating with us is our world-
class research in mobile telephony.”

Funded by the Swedish and 
Chinese governments, the partnership 

will run for around 10 years. According to 
Viktorsson, this is a reasonable horizon as his-
torically, there has usually been about a decade 
between the various mobile generations. 

Professor You Xiaohu, Secretary General 
of the trade association Future Forum in 
Beijing sees more than one opportunity 
to collaborate with Swedish research.

“Our countries have good relations 
and, just like Swedish research, 

Swedish industry is leading the world 

in mobile communication. Sweden also has good universities 
such as Uppsala and the Royal Institute of  Technology, and 
we’ve collaborated successfully with them.”

Professor You says that China, with its many universities 
and advanced 3G research, has an important contribution 
to make to the mobile systems of the future. He is convinced 
that the combination of cutting-edge Swedish and Chinese 
expertise is a winner.

“Especially if we collaborate on standardisation, 
where Ericsson is very capable and if we can create a 
successful partnership between Swedish and Chinese 
universities.”

In Lund, Peter Hammarberg, a doctoral student in 
radio systems, is hoping he might be able to complete 
some of his research under this programme at Tsinghua 
University in Beijing.

“Future mobile telephone systems will require a lot 
more antennae which will make coding the signals com-
plicated. I’m working on a low-complexity algorithm. 
Because Chinese universities are investing major resources 
in building prototypes, it’s my hope that we can fi nd a 
way to collaborate where I can develop my research.”

Olle Viktorsson anticipates that when the project pays 
off, several vital steps will have been taken towards a 
new mobile system and they can demonstrate that it 
will work.

unique partnership

yielDing future 
mobile systems

swedish research and development has been the dominant infl uence on most 
successful mobile systems to date, like nMt, gsM and 3g. An international 
partnership with china is being initiated to help maintain this position. 

Professor You Xiaohu
at future forum believes that 
swedish-chinese collaboration
is a winner.

shArING fOr success

leAdING reseArch fOr New mOBIle systems 
the collaboration between sweden and china on mobile systems has been put together by industry and academia. 
VINNOVA and the chinese ministry of science and technology are funding research into everything from protocols 
and coding issues to transmission and antennae. the researcher exchange between the countries is a key 
element of all the projects. 

the Next-GeNerAtION mOBIle systems
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SWEDISH INNOVATIVENESS CONTINUING. Comprehensive public and private investment in R&D combined with 
a traditionally large technical knowledge gives Swedes particularly good conditions for realising their ideas. 
Sweden is among those countries with the highest number of patent registrations 
and applications relative to the size of its population. Innovativeness is helping 
Sweden and the other Nordic countries remain at the top of the world’s most 
competitive listings, such as the Global Competitiveness Report 
by the World Economics Forum.

INNOVATORS 
USING NEW MATERIALS 
TO BUILD GROWTH 
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One of them made their discovery by chance, 
the other through sheer hard work. Both can 
put their success down to research and their 
own keen foresight. Today, they operate two 
of Sweden’s hottest growth companies. 

Saeid Esmaeilzadeh is a chemist at 
Stockholm University. He succeeded in 

creating the world’s hardest glass with a 
refractive index almost as high as diamond. 

It all began with an experiment that went wrong. 
From there, he created Diamorph, a company 
founded on the patented technology behind his 
“super glass”, and additional companies based on 
the discoveries of other researchers.

Maria Gröndahl is also a chemist, but from Chalmers 
University of Technology. With the company 
Xylophane, she has developed a new packaging 
material based on xylan, an agricultural waste 
product. It serves as an organic barrier which can 
contain or exclude oxygen, fats and fl avourings. 
Due to its useful properties, renewability and low 
cost, it has major potential in the food industry.

These are just two of the Swedish researchers 
whose ideas are underpinning new companies. 

Both have had successful innovations, won various 
entrepreneurship competitions and been nominated 
year on year as being involved in two of Sweden’s 
hottest technology companies.

WHAT CHALLENGES ARE YOU FACING AT 
THE MOMENT?
Saeid: “Excitingly many! We have a world-leading 
knowledge platform and are trying to evaluate areas 
where we can use it. Just at the moment, there are 
sheep leaping around at the Swedish University of 
Agricultural Sciences in Uppsala testing out our knee 
implants, and our ceramic rollers are ready to go into 
production as wind turbine bearings.” 

Maria: “Building up interest in the packaging industry 
at the same time as trying to create processes to 
manufacture xylan in large volumes. We’ll be starting 
a pilot factory with some of the 3 million Euros in 
venture capital we recently received.” 

YOUR IDEAS HAVE DEVELOPED INTO NEW 
OPPORTUNITIES. HOW HAVE YOU DEVELOPED 
AS PEOPLE?
Saeid: “As an innovator, you have to do a lot of 
juggling. The most important lesson is that your 

idea is only one part of the success. As a researcher, 
new knowledge is your goal and money is the 
means. As an entrepreneur, money is the goal and 
research is the means. There is an inherent con-
fl ict in this which is good! I believe the key to our 
success lies in the fact that by respecting different 
points of view, we’ve managed to assemble a good 
team around us.”

Maria: “Absolutely! A colleague and I were alone 
in the company for a long while. Then, when we 
both had children just three months apart, we 
hired an external MD and several technical people. 
To begin with, I found daring to let go a struggle. 
However, I soon realised that plenty of things 
worked without my direct involvement. I’d also 
thought that the staff would be less dedicated than 
me, but I was quite wrong. The company’s doing 
better than ever!”

Saeid: “As a researcher, I was used to just con-
centrating on my research and I guess I saw most 
things as black or white. Because of the innovation 
work, I’ve also gained a broader perspective on 
life beyond the lab. I now see my research in a 
wider context.” 

One of them made their discovery by chance, 
the other through sheer hard work. Both can 
put their success down to research and their 
own keen foresight. Today, they operate two 
of Sweden’s hottest growth companies. 

Saeid Esmaeilzadeh is a chemist at 
Stockholm University. He succeeded in 

creating the world’s hardest glass with a 
refractive index almost as high as diamond. 

It all began with an experiment that went wrong. 
From there, he created Diamorph, a company 
founded on the patented technology behind his 
“super glass”, and additional companies based on 
the discoveries of other researchers.

Maria Gröndahl is also a chemist, but from Chalmers 
University of Technology. With the company 
Xylophane, she has developed a new packaging 
material based on xylan, an agricultural waste 
product. It serves as an organic barrier which can 
contain or exclude oxygen, fats and fl avourings. 
Due to its useful properties, renewability and low 
cost, it has major potential in the food industry.

These are just two of the Swedish researchers 
whose ideas are underpinning new companies. 
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Women suffer almost twice the 
number of whiplash injuries as men 
and yet modern crash dummies 
are still developed based on male 
bodily responses in a collision. 
The Swedish National Road and 
Transport Research Institute is now 
working on the world’s fi rst female 
crash dummy in conjunction with 
Chalmers University of Technology. 
High-speed footage capturing the 
pattern of motion in the hundredths 
of a second after a powerful rear-end 
collision indicate that the motion 

in women’s upper bodies is greater than men’s and develops faster. Swedish 
traffi c safety research leads the world and a consortium will now be developing 
the dummy in partnership with European actors and representatives of the 
automotive safety industry.

New imaging technology means cold human remains can be 
examined and presents new opportunities within post-mortems 
and forensic medicine. 

“We have reviewed 300 suspected murder cases and detected 
entirely new things, including previously unrecognised signs of strangu-
lation and fractures. Some cases have been reassessed after we have 
gone through them,” explains Professor Anders Persson, head of 
Center for Medical Image Science and Visualization with interdis-
ciplinary research and collaboration with healthcare and industry. 

The images can also be stored in case new circumstances 
arise, whereas you only get one chance with a traditional post-
mortem. Even in cases of natural 
death, a virtual post-mortem can 
provide new knowledge for the 
medical profession.

“Visitors from around the 
world are showing interest in this 
technology. One reason is that 
traditional post-mortems are pro-
hibited on religious grounds in 
many countries,” explains Persson.
www.cmiv.liu.se

feMAle 
dummy

A glAnce into 
the future

surfING the Net, sending e-mail or controlling lights, TV 
and hi-fi  without using your hands. All are now possible with 
eye-tracking from Tobii Technology which uses cameras to 
record the direction of a user’s glance. The point 
where their glance rests is activated 
and devices are then operated by 
communication software. 

“Our target group is severely 
disabled people. In the future, 
accessing high-end communica-
tion aids could be just as routine as 
using a wheelchair,” says Mårten 
Skogö at Tobii Technology.
www.tobii.com

Saving the Vasa again
the rOyAl wArshIP VAsA wAs rAIsed After 333 yeArs on the bottom off 
Stockholm. This 17th Century ship is now one of Sweden’s best-known tourist 
attractions. However, some four tons of sulphur from the city’s sewage and iron 
from rusted bolts and cannonballs have been absorbed into the Vasa’s woodwork. 
These chemicals are turning into acids which threaten the ship. Researchers are 
studying the degradation processes and trying new methods of removing iron 
and neutralising acids. They hope to stop the decay and save the Vasa again for 
future generations.  virtual autopsies 

solving Crimes

20
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Fundamental needs of society can  
be a strong basis of growth. Shared 
investments in R&D and public actors 
being customer for groundbreaking 
innovations have proven crucial to 
Swedish competitiveness. Successful 
examples are new telephony systems, 
wastewater treatment and new  
products and services for healthcare 
based on life science research. 

IN swedeN... 
… parents get a total of 16 months of paid maternity  

leave of which fathers must take at least 2 months.
… public and private r&d expenditure in relation to  

GdP is among the highest in the world.
… 9.3 million inhabitants have a life expectancy of  

79 years (men) and 83 years (women).
… king carl xVI Gustaf is the sovereign, but his role  

is purely ceremonial.
… ABBA and other successful artists make the country  

one of the largest producers of pop music. 
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smart baCteria 
spinning synthetic vessels

Currently, surgeons must use a patient’s own blood vessels 
in bypass surgery. However, not everyone has transplantable 
vessels. There is also a lack of good artifi cial vessels of less than 
5mm in diameter. Arterion aims to create a solution. This 

company has developed a novel method of using “trained” 
bacteria to spin small cellulose-based tubes which can then 
be used to design biosynthetic vessels. The innovation 
came about in collaboration between Chalmers 
University of Technology and the University of 
Gothenburg.  www.arterion.se

smart 
spinning synthetic vessels

Currently, surgeons must use a patient’s own blood vessels 
in bypass surgery. However, not everyone has transplantable 
vessels. There is also a lack of good artifi cial vessels of less than 
5mm in diameter. Arterion aims to create a solution. This 

mANy cAPABle wOmeN vanish en route to the higher 
positions of academia. Climate scientist Gunilla Svensson 
at Stockholm University is one of over 50 women who 
have received funding to qualify in world-leading 
research and innovation milieus. She is working on 
better global climate models at the NCAR research 
centre in Colorado and, as the fi rst participant in the 
VINNMER programme, has just been appointed 
professor. The programme gives female researchers 
better career opportunities and has earmarked some 
45 million Euros to assist 100 women up until 2014. 

orgAnising 
the INterNet

100 women up until 2014.  women up until women up until 2014 women up until 2014 women up until
a boost for female researchers

POINt   NG the wAy fOr PedestrIANs
Now even vision-impaired people can go for a walk in unfamiliar areas. 

“The diffi culty is avoiding stairs and roads with mixed 
pedestrian and cycle traffi c, or walking into various obstacles,” 
explains Torbjörn Lahrin at Astando.

The company has developed a guide based on a Swedish standard for digital road net-
works that provides positioning with greater precision than a car GPS. The information is 
supplied to the user by a mobile phone and is also based on city databases which include the 
positions of outdoor cafés, cycle stands and other potential obstacles. By 2010, the system 
will be in full operation in Stockholm. Other cities such as Barcelona, Hamburg and New 
York are also interested. www.astando.se
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niftY 
needles
A hAlf-mIllImetre cAtheter placed directly in the brain 
or other organ can continuously measure blood sugar, 
lactic acid or glycerol. This type of microdialysis can help 
prevent complications and fatalities in intensive care. CMA 
Microdialys is the fi rst company to develop and market the 
technology for clinical use and its technological platform 
now has global reach. Demand is great, with research 
indicating that early microdialysis 
can detect life-threatening 
complications of surgical 
intervention and disease. 
For instance, chemical 
changes indicating 
secondary 
damage after 
a cerebral 
haemorrhage 
can be 
detected fully 
12 hours in 
advance.  
www.micro-
dialysis.se

At the mOmeNt, surfi ng the Internet means logging on 
to numerous sites, fi lling out forms and wading through 
boring offers. A much better idea would be a personal 
Internet “home service”, to which schools, authorities and 
companies can turn in order to contact you. This idea 
comes from e-Me, a research project based at the University 
of Borås. The project explores the idea of turning the 
Internet around. The service can receive e-mails as well 
as forms, content and offers. Material is ranked by e-Me 
according to personal preference and mood, and the device 
will even do some tasks itself. Because e-Me knows the 
user and their data, it can do a range of different things, 
including completing forms. 
The service is now 
being tested by 
students in 
Borås prior 
to marketing.
www.e-me.se
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he big advantage of stem cells – that they can be grown 
into different types of cells – also means their applications 
are numerous. Swedish researchers and companies have 
been at the forefront from the start, due to medical 
research and technical familiarity with handling cells 
from in vitro fertilisation.

There are already a number of life-saving therapies, such 
as blood-forming stem cells in leukaemia and the ability to 
cultivate skin from stem cells for burns victims.

New fi elds are in development and can help millions of 
people with conditions such as cardiovascular and neuro-
logical diseases and diabetes. These solutions could save 
human suffering and healthcare costs.

Jonas Frisén, professor at Karolinska Institutet, was 
the fi rst person to demonstrate the presence of stem cells in adult brains, a fact which 
revolutionised the fi eld 10 years ago.

“It’s probably within neuroscience were hopes for stem cell therapies are highest. 
The ability to regenerate nerve cells could cure many diseases where medical science 
currently lacks good tools.

Frisén is one of the founders behind Neuronova, the company testing out a new 
treatment for Parkinson’s disease. This serious condition is caused by a loss of nerve cells 
which disrupts the transfer of the neurotransmitter, dopamine. 

“By stimulating brain cell regeneration, we can get those signals going again. The 
idea is for this therapy to become an alternative to brain cell transplant, which is a much 
trickier procedure.

However, the benefi ts of stem cells need not be directly linked to patients. Cellartis, 
a company based on research conducted at Gothenburg University, is developing drug 
trials based on different functional cells grown from stem cells. Johan Hyllner, chief 
scientifi c offi cer, explains that these make tailoring safe and effective drugs easier.

“Over 90% of all drug projects are stopped late in their development, when they are 
found to be insuffi ciently effective or cause unwanted side-effects. The potential for our early 
tests on human cells is great, particularly when a drug costs one billion Euros to develop.”

Cellartis has just built a factory which produces a billion stem cells a day. They will 
also be used in collaboration with pharma company Novo Nordisk to cure diabetes with 
new insulin-producing cells.

The future holds even more possibilities. One of  Frisén’s visions is for stem cells from 
normal blood samples to become a “spare parts store” for all the body’s organs.

“In recent years, there have been huge leaps forward, with Japanese researchers 
demonstrating that stem cells from one organ can be “reversed” to form cells for an 
entirely different one. Individual stem cells to cure various diseases are no longer a dream, 
but something that is actually achievable.”

stem Cells
– growing fantasy into reality

 

More effective drugs for Parkinson’s, diabetes and other common serious 
diseases as well as spare parts for damaged hearts. breakthroughs in the 
red-hot fi eld of stem cells are opening up new methods of curing disease.

heAlthy INNOVAtIONs fOr INdIVIduAls ANd sOcIety 
Innovative solutions within the health fi eld can reduce healthcare costs, which in sweden run to 9% of GdP. swedish 
medical research is world-leading and VINNOVA is investing broadly to encourage innovations which answer crucial 
health needs. stem cells are one of the most exciting medical fi elds and can contribute to new ways of treating or curing 
various diseases. VINNOVA has funded projects at both Neuronova and cellartis. Over 40,000 people are currently 
working in drugs, biotechnology and medical devices and the industry’s exports are worth over 6 billion euros.

Jonas Frisén,
professor at
karolinska Institutet

t
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Many swedish companies are working actively towards increased equality between men 
and women and the benefits are appreciable. A research project in the fiber optic Valley 
innovation milieu shows equal workplaces yield a more pleasant environment, higher 
productivity and more balanced decisions.

A GreAter GOOd

equAlIty strAteGy brings sustAINABle GrOwth
24

rom an international perspective,  
Sweden is at the forefront of equality.  
In the Sixties, the Swedes fought to get 
nursery places for all children and so 
nowadays, parental leave and good child-
care are universally available. This means 
family life and career can be combined 
and more women than men are going 
into higher education.

Despite these advances, there is still 
more to do for equality in Swedish work-
ing life. Research is under way in areas 
which include the best way to change old  
patterns and what equal conditions mean 
for growth. The Gender Network is an 
internationally renowned project that has 
been monitoring middle managers in  
12 workplaces for three years. All these 
managers are in Fiber Optic Valley,  
an innovation network in Mid Sweden 
focusing on products and services based 
on fibre-optics. 

“An important lesson is that it’s pos-
sible to create equal organisations, but this 
is a work of change which takes time. It 
also needs to be backed by management,” 
says project director Marita Svensson.

The participating managers were both 
men and women and their first task was to 
examine their own behaviour patterns. 
They found that they often unconsciously 
expected more from men and gave them 
more advanced duties. Another realisation 
was that certain jobs were regarded as 
“male” and others as “female” with no 
rational basis. These realisations led to 
changes, such as managers striving to 
recruit more women and create more 
mixed work teams.

“It was everyone’s view that employers 
do better by being more gender- 
aware. Mixed workgroups have a nicer 
atmosphere and better motivation. 
Also, production flows better when 
men as well as women can cover  
for each other in the event of illness,” 
says Svensson.

Reviewing their image of what a 
manager should be was a wake-up  
call for the project participants. There 

f
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is a risk that many good candidates for senior 
posts will be missed if a man in his forties is 
the yardstick.

“In the area around Fiber Optic Valley, 
highly educated women are clearly in the 
majority and it’s vital for companies to use 
their expertise. Also, the views of both men 
and women are needed on how products and 
services should be designed, since half the 
customers will be female. With no women in 
management, there’s a risk of missing out on 
crucial arguments,” says Svensson.

One of the participants in the Gender Network 
is production manager Bea Nordlund from Iggesunds 
Bruk, a cellulose and cardboard factory in the Holmen 
forestry group. Equality issues have been a priority within 
the whole group for a number of years, so Nordlund has 
made good progress in her work for change.

“The forestry industry is dominated by men, but things 
are changing a lot now. Amongst other things, Holmen has 
a network of female managers,” says Nordlund. 

Since she starting to look at things through “gender glasses” 
she has been working hard to advance women in the company. 
One of  her objectives is an equal division between men and women 
in workgroups and positions. Recently, two female operators were 
given the job of tending technically advanced machines which 
were previously regarded as “male” tasks.

“My advice to other managers is to consider their own actions 
and dare to talk about equality in the workplace. Equality brings 
about a signifi cantly improved working climate as well as decisions 
that please both employees and owners,” says Nordlund.

genDer aWareness strengthens soCiety
equality contributes to sustainable growth by bringing about a better distribution of tasks, 
a more multifaceted approach and thus higher quality in the development work of com-
panies and other operations. Among other things, VINNOVA's initiatives have resulted in 
models for equality work and an integrated gender perspective in various fi elds of activity 
as well as in strong research and development milieus. the Gender Network project was 
part of a VINNOVA gender awareness research programme. Its results will be disseminated 
to and adopted by other organisations and have attracted international attention.

equAlIty strAteGy brings sustAINABle GrOwth

the gender perspective 
is important in our 
work and has been 
prioritised as a driver 
and prerequisite for 
growth. Active equality 
work opens the way 
for much-needed fresh 
thinking as well as 
supporting change 
which ultimately 
strengthens our
competitiveness.” 
Magnus Burvall, md fiber Optic Valley
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INVestmeNt 
fOr PreVAleNt dIseAses 
combine is part of the chronic Inflammation research pro-
gramme which aims to strengthen sweden’s leading position 
in fighting a range of serious diseases. this programme is 
funded by VINNOVA and other research financiers and patient 
organisations, and aims to alleviate suffering for patients, 
increase their working capacity and reduce the requirement 
for medical care.
www.combinesweden.se

Patients aid the fight 
against disease

one in six swedes suffers from rheumatism, asthma, ms, psoriasis or other chronic 
inflammation. the same proportion is affected in many other countries and these diseases 
are the cause of much suffering and major welfare costs. A unique research infrastructure 
involving patient records will provide solutions.

t
he prevention and treatment of 
chronic inflammatory diseases 
requires knowledge of the inte-
raction between genes, immune 
response and environmental 
factors.

“It means you have to moni-
tor the patient for a long period 
and try to understand the causes 
of disease,” says Lars Klareskog, 
professor at Karolinska Institutet 
and coordinator of Combine,  
a project aimed at developing 
methods of prevention and treat-

ment for chronic inflammatory diseases.
The conditions for long-term studies which involve  

testing different treatments are particularly favourable in 

Sweden due to its uniform healthcare system with electronic 
patient records. An infrastructure is being put in place within 
the project comprising databases and biobanks which will be 
used in tailoring the treatment the patients require.

“We can now utilise the revolution taking place within 
genetics and some sections of biology to understand which 
patients have a particular type of disease and what genes 
regulate it.” 

The basic research and clinical research conducted at 
Combine is taking place in close collaboration with the health 
service, patients and patient organisations.

“The actual idea is for us to create an infrastructure in 
which we know a lot about the patients and gain a wealth of 
data. We will then be able to use that same infrastructure to 
send the results back to the health service,” says Klareskog.

Combine has already borne some results, including the 
effect of smoking on rheumatoid arthritis.

“In one study it was possible to demonstrate that 20% 
of all rheumatoid arthritis would not have arisen had the 
patient not smoked.”

In order to strengthen competitiveness and exploit the 
potential of Swedish research, Combine is investing in a 
private-public partnership, with the pharmaceutical industry 
being offered the chance to purchase the information  
they require for their drug discovery and development.  
A proportion of the funds generated then go to support the 
infrastructure of Combine.

Lars Klareskog, 
professor at karolinska  
Institutet and coordinator  
of combine

A GreAter GOOd
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VINjett
cleAr deAl

A large proportion of Swedish industry 
depends on natural resources, mainly from 
forestry and mining. Long-term research 
focusing on innovative and sustainable use 
of these is important in mitigating climate 
change and strengthening Sweden’s 
competitive edge in the global marketplace. 

A cleAN deAl

IN swedeN... 

… the right of Public Access lets everyone roam the swedish 
nature if you show consideration to wildlife and landowners.

… more than one third of young swedes go on to higher  
education.

… 96% of household waste is recycled as either material  
or energy.
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mats leijon is firmly  
convinced that if society 
is to work then cheap, 
readily available renewable 
energy is essential. It may 
not be a unique idea, 
but leijon’s innovations 
are. creative thinking 
is his trademark.

»
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is path to becoming Professor 
of Electricity at Uppsala  
University hasn’t been straight-
forward. Along the way, there 
have been detours into indus-
try and defence; a background 
which makes Mats Leijon 
one of Sweden’s most innova-
tive researchers. Leijon never 
picks up where others have 

left off – every problem is analysed from scratch to find 
new solutions that no one else has considered. As a result, 
he has built up several growth companies within the 
energy industry which have garnered major international 
attention.

“The energy supply is the single most important aspect 
of our economy. But we need access to energy that is  
practical as well as cheap. Without this, the goods and 
services we want would be too costly,” stresses Leijon.

Passion for his cause is an extremely good description 
of Mats Leijon’s commitment. He claims his enthusiasm  
emanates from a wish for his children and grandchildren 
to grow up in the same good society that he did. Further-
more, using renewable energy is the obvious choice, and 
the sun is the engine behind all power. However, Leijon 
doesn’t want to harness energy directly from sunrays; he 
would rather let nature do the lion’s share of the energy 
conversion.

“When the sun shines on the earth, its energy is trans-
formed into winds and these contain great power and energy. 

These winds then set the oceans moving which further 
increases the energy density. So wave power is a form of solar 
energy which has been refined through several stages and can 
be exploited regardless of whether the sun is shining.”

Leijon doesn’t just talk about innovative thinking, he 
practices it. In recent years, he has started several companies 
based on innovative energy technology solutions – robust 
wave power plants with the sensitive equipment on the ocean 
floor, wind turbines with the rotors fitted the “wrong” way 
and electric cars with innovative energy storage. 

“It isn’t the details that determine whether a technology 
will work. To succeed, we must think in terms of entire sys-
tems. No-one wants a fragile wave power plant that can’t 
deliver electricity.” 

But innovators who want to go their own way are often 
being compelled to prove their ideas correct. Nevertheless, 
Mats Leijon is an optimist – and clearly so are many of the 
investors staking large sums in his companies. 

If his calculations are correct, these technologies have 
incredible potential. Norwegian energy company Statkraft, 
one of the actors investing in Leijon’s innovations, reckons it 
will be possible to extract 500 terawatt hours from the power-
ful Atlantic waves that continuously buffet Norway. The same 
situation applies in many coastal countries and theoretically, 
the volumes of water set in motion by the sun are enough to 
supply all of Europe with electricity. 

“Depending on the energy source, producing one tera-
watt hour costs 400–800 million Euros a year. This gives 
a rough idea of the enormous potential of this technology,” 
says Leijon.

DeDiCateD innovator
aiming for Clean energy 

mats leijon is firmly  
convinced that if society 
is to work then cheap, 
readily available renewable 
energy is essential. It may 
not be a unique idea, 
but leijon’s innovations 
are. creative thinking 
is his trademark. h

enormous groWth potential for 
reneWable energy sourCes
It is estimated that the market for renewable energy sources will be over 200 billion euros by 
2020, which means this industry could become one of the biggest in the world. wind power 
currently dominates new investment in europe and the us, with a growth rate of over 20%. wave 
power is harder to assess, but may ultimately account for a large portion of the world’s energy 
production. solar energy is growing the fastest, at 50% per year.

the global market for renewable energy sources offers major growth potential to swedish 
companies in this area. VINNOVA is contributing to this development through various r&d 
investments and demonstration plants. In partnership with the swedish energy Agency, VINNOVA 
has funded such ventures as the centre for renewable electric energy conversion which was set 
up by mats leijon at uppsala university.

robust wave power plants with the 
sensitive equipment safely on the 
ocean floor and wind turbines using 
horizontal rotors for cost-efficent 
design are some of mats leijon’s 
innovative energy solutions.

A cleAN deAl
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bAbies 
to stAY drY 
with wood
dIsPOsABle NAPPIes cONtAIN a range of components 
sourced from fossil oil. Now, completely wood-based 
nappies are in development at Chalmers University of 
Technology in partnership with SCA Hygiene Products 
and Södra Cell. The absorbent core of nappies consists of 
fl uffed-up pulp fi bres which help distribute liquid. Super-
absorbents made from oil-based components then lock 
the liquid into the nappy, keeping the baby dry. 

“To eliminate the superabsorbents, we’re trying to 
develop a modifi ed cellulose with greater absorption 
capacity and better liquid retention in its structure,” 
explains Torgny Falk at SCA.

THE CHIP that gives 
CHEAP CALLS

less 
friCtion 
more 
effiCienCy

CO emissions.
Over 5% of the total energy supplied to a combus-
tion engine is lost in contact friction. The company 
Applied Nano Surfaces is able to halve that loss at 
very low cost, reducing wear as well as energy con-
sumption. The technology is based on a low-friction 
material that is “rubbed” onto the surface of engine 
components. It is anticipated that this innovation 
will have huge potential on the global market. Over 
the lifetime of an average truck, it would save over 
15,000 Euros in fuel and reduced CO2 emissions. 
Friction can also be reduced in turbines, bearings, 
compressors and other machinery. 
www.appliednanosurfaces.com

Modern radio base stations 
draw a lot of energy when 
sending and receiving signals 
from mobile phones. 
Microwave Wide Bandgap Technology is a 
project at Chalmers University of Technology 
which has developed semiconductors for reduced 
energy use. These semiconductors have a large 
bandgap and can manage more power across 
less area, thus producing less heat which 
must be cooled. 

capacity and better liquid retention in its structure,” 
explains Torgny Falk at SCA.

The legacy of several former industries is contamination of land and water by heavy 
metals and other chemicals. Dealing with such pollution is expensive and tricky. The 
company Frigeo has developed a globally unique technology allowing polluted seabeds 
to be frozen to -25-40 °C using cooling elements. The frozen bed is then easily lifted 
out, removed and decontaminated. There is less risk of pollutants being dispersed than 
when trying to dig or suck them out. 

The technique is also useful in archaeological excavations. Frigeo assisted in raising 
a Swedish DC3 shot down over the Baltic Sea in 1952 as well as a WWII German U-boat 
off the Norweigan coast. 
www.frigeo.org

Cool logic solves 
old problem 

30  

Over , 
Euros in fuel savings 
and reduced 
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STOCKHOLM

Winner 2010

IN 2010, Stockholm will become the 
European Green Capital, a new award 
launched by the European Commission. 
The city has just under 800,000 citizens 
but is growing rapidly and its city council 
has a holistic vision combining growth 
with sustainable development. One of 
Stockholm’s more ambitious targets is 
to be independent of fossil fuels by 2050. 
Since 1990, per capita emissions have 
already been reduced by 25%. 

“Over half the population of the 
planet lives in cities. This distinction for 
Stockholm means we can inspire other 
cities to improve the living environment 
for their citizens,” says Ulla Hamilton, 
Deputy Mayor of Stockholm. 

salt is the solution
A quArter Of the wOrld’s cArBON dIOxIde emIssIONs come from heating and cooling of buildings. 
One way of minimising this might be a “magic” heating pump which does not contribute to the green-
house effect and works without electricity or moving parts. The company Climatewell is based on the 
need for cooling being greatest where there is a lot of sun. Its technology involves solar energy drying 
out a salt which, when rehydrated, releases energy that can be drawn as both heating and cooling. 

The heating pump has aroused great interest and is currently on sale in Spain, Italy and France. 
Its technology is also useful in areas such as the automotive industry. Heat storage can reduce fuel 
consumption and emissions by using waste heat for air conditioning and engine pre-heaters.
www.climatewell.com

europe’s fi rst 
Green capital

The most important nutrient for plants is 
nitrogen. As ammonium nitrate, it constitutes 
the largest component in commercial fertilisers. 
However, inorganic nitrogen is not readily absorbed 
and often leaches into aquatic environments. A new 
forest fertiliser based on organic amino acids is now 
in use for seedlings and fi eld-grown conifers. Several 
Swedish forestry companies are collaborating in the 
development which, in addition to reducing eutro-
phication, will also yield healthier plants and less 
need for repeated fertilising. The next step could be 
providing solutions for agricultural farming.  www.swetree.com
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nitrogen. As ammonium nitrate, it constitutes 
the largest component in commercial fertilisers. 
However, inorganic nitrogen is not readily absorbed 
and often leaches into aquatic environments. A new 
forest fertiliser based on organic amino acids is now 
in use for seedlings and fi eld-grown conifers. Several 
Swedish forestry companies are collaborating in the 
development which, in addition to reducing eutro-
phication, will also yield healthier plants and less 
need for repeated fertilising. The next step could be 

  www.swetree.com

Growing greener

NORDIC 
45, 000,000
clImAte INItIAtIVe

 …eurOs wIll Be INVested for strength-
ening the Nordic region as a pioneer in 
combating climate change. The prime 
ministers of the various Nordic countries 
are intensifying their research collabo-
rations, highlighting opportunities to 
marry reduced emissions to economic 
growth in readiness for an international 
climate agreement. The initiative will 
promote leading Nordic research in the 
areas of climate, energy and environment. 
Lena Gustafsson at VINNOVA leads 
the executive group in charge of promo-
ting cutting-edge strategic research and 
innovation in partnership with industry.  
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nanofibres 
                        yielding high-performance biomaterials

INNOVAtIVe ANd sustAINABle use 
Of NAturAl resOurces
strategic research is important in bringing about new business opportunities in the face of climate 
change and increased global competition. swedish clean tech is expanding rapidly and its turnover 
and exports have grown by over 50% in recent years. VINNOVA supports r&d activities along the 
value chain from the raw material to consumer products, as well as new services. the research  
into nanocellulose is part of the Green Nano programme, aimed at the high-tech interface between 
nanotechnology and environmental innovations. the programme also supports research into  
new solar cells and is one of VINNOVA’s many strategic initiatives highlighting opportunities  
in the environment and energy technology industry and strengthening the innovation system 
within that area.

there is great demand for high-performance materials to replace composites from  
glass fibre and various plastics. the use of biocomposites has exploded in the last  
10 years, and the next step is nanocellulose-reinforced composites which, as well as 
being biodegradable are also strong, lightweight and with better thermal properties. 

the next generation of advanced biocomposites is being produced by 
Kristiina Oksman and her research group. New products are 
being developed by utilising the unique properties of materials on a 
nano-level, thus combining the two strong swedish fields of nanoscience 
and environmental technology.

Cellulose raw materials were 
once used as cheap filler. Now, 

we’re taking things a step 
further using smart natural 
design to obtain materials 

with better properties.” 
Green nanomaterials are 

the objective for Kristiina Oksman, 
Professor of Wood and Bionanocomposites at Luleå  
University of Technology. She is developing the next  
generation of renewable cellulose fibres which can  
be incorporated as reinforcement in high-performance  
biocomposites for major industrial sectors such as auto-
motive and construction.

Plant cells are made up of small chains of cellulose  
crystals, packed in bundles known as microfibrils. Kristiina 

Oksman’s secret lies in breaking down these fibrils and using 
the individual cellulose crystals to build up strong new fibres. 
She and her research group are among the first to spin  
cellulose fibres from nanocrystals.

“The crystals have good mechanical properties and can be 
used as the building blocks for long, thin fibres. Because they’re 
so small, we want to use them as reinforcement in places where 
current micrometre-sized alternatives can’t be used.”

As a good basis for developing applications, she has built 
up an industrial lab in which various manufacturing processes 
can be researched for the new fibres. The research group is 
collaborating with the Domsjö Fabriker biorefinery in Örn-
sköldsvik to develop the new fibres whilst Swerea SICOMP, 
a research institute in Piteå, is designing production processes. 
Finally APC Composite, a company in Luleå, will be demon-
strating how the environmentally-adapted composite can be 
used in various industrial components.

“Like many others in the industry, they’re seeing an 
increasing need for renewable high-performance materials. 
This material has only half the weight of glass fibre and some 
potentially exciting properties, like transparency. It is also 
biocompatible and useful in medical applications.

»
Nanocellulose has the  unique 
property of behaving like liquid 
crystal. the researchers utilise its 
organised patterns to indicate 
success in producing the small 
particles from various plant 
materials. 

A cleAN deAl
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nanofibres 
                        yielding high-performance biomaterials

» kristiina Oksman’s secret 
 lies in breaking down these 
 fibrils and using the individual 
 cellulose crystals to build up 
 strong new fibres.
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SucceSSful reSearch and the broad export experience of many 
large companies make Sweden well-placed to meet increasing 
competition. An ability to create innovative new services, 
products and processes is a vital success factor. It is also 
important to have the involvement of industry, academia and 
the public sector when making co-financed investments, so as 
to maximise their impact and share risk. VINNOVA finances 
needs-driven research and develops effective innovation  
systems. Efforts include everything from long-term development 
of strong research and innovation milieus to more short-term pro-
grammes for R&D projects in small companies and universities. 

strong Mileus for 
reseArch And innoVAtion 

International competition is becoming more and more intense. For 
this reason, a growing importance is attached to research and 
innovation milieus that attract a lot of R&D investment, have  
the ability to absorb new knowledge and can develop effective 
commercialisation processes. VINNOVA is making major long-
term investments in strong research and innovation milieus, both 

international competitiveness and innovation are essential to 
sustainable growth. VinnoVA, the swedish governmental Agency 
for innovation systems, is working to ensure that sweden continues  
to develop successful new products and services. investment in  
r&d is contributing to profitable international development.

individually and in partnership with other research funding  
agencies. The goal for the Swedish research and innovation milieus 
is for them to become vital nodes in global networks and attract 
R&D investment and expertise from around the world.

understAnding iMPActs 
To ensure the quality of its endeavours, VINNOVA systematically 
evaluates and analyses its investments to see that its work has 
impact and provides significant socio-economic value. For example, 
impact analyses have shown that in Sweden alone, past investment 
in traffic safety research has saved nearly 500 lives and billions of 
Swedish kronor annually. At the same time, it has also strength-
ened the Swedish automotive industry. The knowledge gained 
through this and other impact analyses provides a basis for policy 
efforts and a foundation for directing new investment towards 
areas where it will have the greatest impact.

 
globAl cooPerAtion for success 

Research and development plus innovation are highly  
international activities. To an increasing extent, VINNOVA’s  

VINNOVA – a key actor in r&d
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international competitiveness and innovation are essential to 
sustainable growth. VinnoVA, the swedish governmental Agency 
for innovation systems, is working to ensure that sweden continues  
to develop successful new products and services. investment in  
r&d is contributing to profitable international development.

» We’re now looking at the possibility  
of giving tax relief to facilitate the  
commercialisation work. We’ve also  
included several good ideas from 

 the VINNOVa programmes VINNVÄXT 
 and VINN Verification.
 Márcia de Souza Pontes 
 Brazilian Ministry for Development, Industry and foreign Trade and one of former participants

sweden’s international development body, sida, is 
funding a joint training programme with VinnoVA 
for people involved in foreign innovation systems. 
this focuses on countries which have made some 
progress along the development path. under the 
programme, participants from countries such 
as thailand, brazil or india are shown how 
sweden works to develop innovation systems 
and commercialise research.
www.vinnova.se/itp

SwedeN ShArINg ItS kNOwledge

VINNOVA – a key actor in r&d
opportunities to contribute to sustainable growth in Sweden are  
dependent upon advanced international collaboration. A new 
international strategy will facilitate initiatives within the EU  
and increase VINNOVA’s focus on strengthening the link  
between leading Swedish research and innovation milieus and 
its international counterparts.

ActiVe euroPeAn inVolVeMent 
Principally due to heavy involvement by the universities,  
Sweden has a high level of participation in R&D projects in 
the EU’s Framework Programme. VINNOVA also stimulates 
small and medium-sized enterprise in various ways to parti-
cipate in the EU’s Framework Programme and EUREKA  
collaboration network, including the new Eurostars programme. 

This targets small companies conducting their own research 
and Sweden was one of the countries with the most applica-
tions and funded projects.

connecting with the best 
Collaboration with selected countries is also an important tool for 
generating and strengthening contacts with world-leading research 
and innovation. During the year, negotiations on bilateral R&D 
collaborations have been held with such countries as India, China, 
Japan and the US. A unique collaboration with China has been 
initiated relating to mobile systems of the future. In India, efforts 
have been commenced within the health field and there is a  
collaboration with the US on traffic safety research as well as with 
Japan on multidisciplinary biotechnology.

INTereSTeD  
IN perfOrMINg 
reSearch IN SWeDeN?
Do you need information  
on Swedish research or 
want to find out about 
employment opportunities 
and how it is to live 
and work in Sweden?
find the answers 
at The researcher’s 
Mobility portal:
www.researchinsweden.se
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fIrst hOuse ON the mOON

wheel It Out frOm the sPAcecrAft, find a good spot between the craters 
and then set down the traditional red swedish cottage. this is the task for a 
robot being constructed as a final-year project by a group of robotics students. 

“we train engineers to think creatively, work together and be daring in their 
ambitions. Aim for the stars and maybe you’ll reach the sky – or in our case the 
moon,” says Professor lars Asplund at Mälardalen university in Västerås. 

researchers and companies in the region lead the world in robotics, both  
technologically and in manufacturing. the construction of a house-building 
robot is part of the project luna resort, led by artist Mikael genberg. nAsA is 
also involved and the objective is to put this house on the moon by 2012. 

A prototype has now been tested on the stockholm globe Arena. the  
final robot will weigh five kilos and be able to carry a flat-packed house weighing 
a further five kilos. it must be solar-powered, controllable from earth and will 
photograph the house once built. in the past, students have constructed a 
short-distance sprinter robot and robots which have played football in the us. 
www.lunaresort.com  

swedIsh GOVerNmeNtAl AGeNcy fOr INNOVAtION systems

VinnoVA, se-101 58 Stockholm, Sweden  •  Office: Mäster Samuelsgatan 56
Phone: +46(0)8-473 30 00  •  e-mail:VinnoVA@VinnoVA.se  •  www.VinnoVA.se
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