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GTS 2015 – Technological focus areas 

Like many other countries, Denmark is under pressure to solve a number of global chal-

lenges, which, if not addressed through appropriate actions, could impact not only future 

growth but also - in a more fundamental sense- the sustainability of the society and well-

being of individuals. Some of the meta-trends defined by the OECD concern climate, energy 

supply, food production, quality, and safety, and changing demographics - combined with 

demands for higher skills levels, and the current global financial crisis, the impact and dura-

tion of which is yet unknown.  

 

Therefore, throwing oneself into an exercise in visionary forecasting in the light of so much 

uncertainty may appear to be a somewhat risky undertaking. Nevertheless we believe that 

there exists a need to examine all the possibilities and areas of potential where the Accred-

ited Technological Service Institutes can contribute to meeting the challenges we face, re-

ducing the uncertainties and showing how technological development can open up new op-

portunities. A clear understanding of this is a vital element in the forthcoming strategy for the 

development of the GTS system. The objective of this catalogue is to document the GTS 

network’s collective portfolio of technological focus areas up to the year 2015. 

 

As a part of the international assessment of the GTS system in the fall of 2008, the assess-

ment panel stated that “the GTS institutes should jointly select and present reasons for 10 to 

20 technological focus areas which are expected to set the agenda for the next two perfor-

mance contract periods: 2010-2012 and 2013-2015”. Parallel with and as an extension of 

this work, a visionary analysis was to be carried out by an independent third party, whose 

somewhat broader brief would be to identify future societal needs. This catalogue contains a 

consolidated response of the GTS system to the task previously defined by the assessment 

panel. 

 

This catalogue should be read and seen against the background of the GTS institutes’ work 

in general, which can be broken down into three different perspectives: broad, high and 

deep. In the broad perspective the Institutes offer support and technological services to small 

and medium-sized enterprises (SME’s) which often do not have sufficient internal capacity to 

identify and carry out innovations. The hight perspective comprises different forms of assis-

tance to companies – which have demonstrated innovation capacity – by providing them with 

leading-edge research-based knowledge, thus accelerating their innovation capacity. Finally, 

in the deep perspective the GTS’s activities involve development of new and unique com-

mercially relevant knowledge through research and development in close collaboration with 

universities, research institutions and enterprises. In addition, the GTS network collaborates 

intensively with public sector institutions and authorities and via an extensive international 

affiliate and customer network.   
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This catalogue is based on the themes and terminology of the Danish strategic report on 

foresight RESEARCH2015 carried out in 2008. The material has been adapted and ex-

panded so that the technological focus areas are reflected in the GTS’s fields of expertise. It 

is therefore not an exhaustive description of the network’s activities; rather the catalogue is 

an attempt to present a coherent picture of the network’s most important focus areas over 

the coming years.   

 

The catalogue describes each individual focus area’s potential. These descriptions are de-

pendent on a number of prerequisites, some of which lie beyond the control of the GTS net-

work itself, namely: 

 That authorities and companies have the will to commit to the individual focus areas 

(e.g. through regulations or commercially);  

 That there is the necessary investment in R&D; 

 That flexible collaboration in the system is assured in order to allow for the exploita-

tion of differences and synergies in the competence base; 

 

Finally, it should be noted that the time frame for the preparation of the catalogue has been 

tight, with the preparation starting late in October. Nevertheless, it has been vital to prepare 

a consolidated catalogue that can feed into and play a constructive role in the assessment 

panel’s work and the joint strategy work at the Danish Council for Technology and Innova-

tion. As a follow-up, the intention is to take an open debate with customers, interested busi-

ness partners and policy makers regarding GTS activities over the next few years. This fo-

rum will likely result in additional proposals and provide contributions concerning ideas that 

should be further elaborated. This input will give guidance for the future development activi-

ties in the GTS net.       

 

 

 

 

Ragnar Heldt Nielsen 

Director, GTS 

December 2008 
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1 Energy systems of the future 

Well-functioning energy systems are fundamental to a modern society. The global energy 

challenges in the coming decades can only get bigger, and energy is expected to become a 

significant global theme in the 21
st
 century. The prognosis up to 2050 indicates growing 

energy consumption, stagnating – and later falling – oil production and increasing climate 

change. There are therefore major challenges involved in creating and developing the ener-

gy technologies and systems of the future, which will have to provide sufficient, stable and 

intelligent energy services at a competitive price and with a minimal impact on the climate 

and surrounding environment in general.   

 

Today, Danish companies are already among the most energy-efficient in the world. At the 

same time, however, there is also a great deal of potential for saving energy in the manufac-

turing and service sectors in Denmark. There are a large number of SME’s in these sectors, 

as well as some very large producers, especially in the foodstuff and medical industries. But 

common to all companies is that energy savings or efficiencies are not being given top prior-

ity. Therefore both technical and financially advantageous package/standard solutions need 

to be developed. Finally, it should not be forgotten that we will be dependent on fossil fuels 

and other traditional energy sources far into the future. The use of these traditional sources 

should be optimised as fully as possible.    

1.1 Potential 

The table below shows three main headings covering a number of central technological 

fields which the GTS network considers to have particularly significant potential. As such, 

focusing on these areas could support the Danish business sector’s development of central 

energy-technological solutions up to 2015.     

 

Energy sources  

& production 

Energy distribution  

& storage 

Energy consumption 

 Heating as a by-

product of power gen-

eration 

 Wind 

 Sea energy 

 Hydro-electric  power 

 Hydrogen 

 Future green  energy 

resources 

 Biomass energy 

 Solar power 

 

 Effective infrastructure for  

electrically powered cars 

 Biological batteries  

 Integration of alternative en-

ergy 

 Future energy technologies 

 Technology for the utilities of 

the future  

 Reliable electricity supply 

 Handling of biomass (going 

from cultivation systems and 

technologies to processing, 

 Industrialised low-energy 

construction 

 Integrated intelligent 

energy control systems in 

buildings 

 Energy efficiency in build-

ings 

 Effect of consumer behav-

iour, consciousness-

raising of energy con-

sumption and environ-

mental impact 
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Energy sources and production covers technologies which will be able to reduce the con-

sumption of fossil fuels as well as lead to a reduction in CO2 emissions and other pollutants, 

for example the development of new materials for the wind turbine industry and further 

boosting Denmark’s position as a centre for wind turbine development. As a result, there is 

strong focus on the operational reliability of sub-contractors’ components and parts systems, 

an area that in the future will continue to show great potential for growth.     

 

Energy distribution and storage covers technologies with the potential to create solutions for 

distribution and storage. An ever-increasing number of insulated and energy-efficient build-

ings and companies demand more flexible distribution systems in order to keep energy loss 

to an absolute minimum. For example, buildings with minimal heating consumption require 

the development of low-temperature heating systems. Biomass will assume the status of an 

important raw material for sustainable energy grounded in a larger energy system perspec-

tive. In particular, there will be an increased need for efficient decentralised energy storage 

to cater for more diverse forms of electricity production.     

 

Energy consumption covers technologies which support and make possible energy savings 

and optimal utilisation of accessible energy. This will be a growth area over the next few 

decades. A critical problem for future energy supply is inherent in the fact that production 

and consumption vary hugely over a particular period, coupled with the fact that production 

and consumption often occur at different times. The potential for increased GTS activity is 

the result of a rise in utility value. For example, there are potential gains to be made in de-

veloping and applying advanced technology in the integration and control of energy con-

sumption through the use of various wireless technologies. This integration will enable the 

creation of coordinated management systems to serve, for example, a building’s different 

sub-systems for controlling and monitoring energy, etc. Advanced software systems can 

thereby optimise the total energy consumption whilst taking into account user comfort.       

i.e. conversion of biomass to 

energy media )  

 Wind turbine technology in 

an international context 

 Energy efficiency in 

manufacturing and ser-

vice sectors 

 Metrology – energy 

measurement i.e. intelli-

gent measuring systems 

for efficient exploitation of 

energy 

 New low-energy installa-

tions and systems (e.g. 

for lighting) 
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1.2 Vision 

The vision is that Denmark develops itself into a “Silicon Valley” for the energy systems of 

the future. Over the last few years, Danish companies have supplied around 33% of the 

world’s new wind turbine farms. In addition, the Danish utilities system is one of the best in 

the world, using as it does some of the most advanced alternative forms of energy. Denmark 

therefore has a unique opportunity to become a front runner in developing and demonstrat-

ing technologies for these systems. Through a goal-orientated collaboration with the utilities 

sector, technology for future utilities systems could become a new area of development for 

Danish companies. This would involve the utilisation of technology to optimise the exploita-

tion of sustainable energy, often not produced synchronously with consumption. Such tech-

nology may range from additional freezing in refrigeration units through thermostats in district 

heating systems to intelligent recharging systems for e.g. electric cars.      

 

The above-mentioned goal can only be realized through a substantial and comprehensive 

commitment to future energy technologies up to 2015.  

1.3 Commercial strengths  

In the period 1973 to 2002, Denmark carried out a unique and comprehensive conversion of 

its energy supply from almost 100% dependency on imported oil to one of the world’s most 

diversified energy supply systems with a still increasing proportion of renewable energy. 

Parallel to this, Danish companies in the energy sector, including many new companies, 

have developed products and systems for energy conversion and energy efficiency at an 

international level. Denmark and Danish companies have therefore won themselves a strong 

and highly regarded position in the market, which can be expanded even further.   

 

Danish companies are particularly strongly represented in sectors such as district heating, 

bio-fuel and biomass, wind turbines, energy saving in construction and manufacturing, natu-

ral gas conversion, efficient combination firing in thermal power stations and relatively robust 

and comprehensive electricity and gas distribution grids. There are also some very exciting 

developments in progress in new technological areas such as bio-fuels and fuel-cell applica-

tions and electrically powered means of transport. However, many key companies have 

been taken over by foreign multi-nationals, coupled with the fact that Danish investment in 

this sector has ground to something of a halt over the last five to six years. It is therefore 

extremely important that the Danish knowledge system continues to build up and develop 

knowledge as an attractive foundation in retaining these and other up-coming companies’ 

research and development divisions in Denmark.      

1.4 Cases 

Effective infrastructure for electrically powered cars 
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As a pioneer in the production, transmission and distribution of energy and provision of 

energy services, Denmark is well poised to make full use of a unique opportunity to 

develop and deliver technology for the future infrastructure, for example for electrically 

powered cars.    

As a consequence of climate change and limited oil resources, it is expected that in a 

few years there is likely to be a significant mass market for electric cars. Indeed, most 

car manufacturers are already in the process of developing electric cars for the mass 

market. However, finding a method of recharging these cars which is compatible with 

user needs – and with the cars’ technology and the supply grid - is no simple task. The 

current electricity distribution grid will not be able to cope with this new demand, even if 

electrically powered cars in the future only make up a relatively small proportion of the 

total number of cars. Rapid recharging will necessitate either a huge expansion of the 

distribution grid or the building up of local short-term electricity storage facilities. To 

ensure the success of electric cars the necessary infrastructure needs to be in place to 

enable the efficient operation of large-scale car parks for electric cars. It is here that the 

GTS’s can make a contribution both with the necessary technological developments and 

system integration. 

 

 

 

 

 

 

Green energy storage 

Storage of energy from, for example, wind can be problematic as it is often produced in 

periods when it cannot be used straight away. Instead of selling the energy abroad, 

however, it is possible to store it in biological media. In the future, the GTS network will 

be able to offer ways of storing green energy. One possibility is, for example, storing 

energy in biomass production. Plants grow faster with more light and the excess elec-

tricity could be used for artificial lighting, the energy thus being translated into biomass; 

the lights would then be switched off in periods where there was no excess electricity 

capacity. With new technologies such as energy efficient LED lamps and energy neutral 

greenhouses, it will be possible to convert excess electricity via light into biological ma-

terial (e.g. algae) in high-technology industrial biomass production plants. Biomass, 

which could be for instance algae containing a high concentration of ethanol or biomass 

for conversion into biogas, can be stored and later converted into energy or other valu-

able substances which are today extracted from fossil fuels. 
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2 Future climate change and climate adaptation  

Human activity is one of the causes contributing to global climate change. As a result, we are 

facing complex and manifold challenges, which look set to continue far into the future. The 

expected climate changes in Denmark within the next 100 years include rises in temperature 

of 2-4°C, changes in annual rainfall distribution and intensity, and changes in prevailing wind 

directions and storm intensity as well as a rise in the average sea level of about 0.5 metres. 

All these changes will have an impact on our eco-systems, maritime and city environments 

and will have ramifications for agriculture, fishing, infrastructure, buildings, etc. Climate 

change will also affect patterns in drainage, biological production in the sea, the availability 

of water in topsoil, the composition of plant and animal species on land and in the water, as 

well as increased risk of flooding and erosion along coasts and flooding in towns.      

 

The challenges are in no way mitigated by the fact that there is a great deal of uncertainty 

about the extent and speed of these climate changes, just as there is uncertainty about re-

gional fluctuations and consequences, and indeed about how these climatic challenges can 

most effectively be met. At the same time there is increasing political focus – both nationally 

and internationally – on the need for society to reduce our emissions of greenhouse gases. 

Similar prominence is also being given to the question of how best to counter and adapt to 

climate change.    

 

From a technological and business perspective, the situation both presents interesting chal-

lenges and offers commercial potential. There is already evidence of an increasing need for 

the development of technology, processes and advisory services. This consists, firstly, of 

measuring, identifying and developing strategies to counter climate change, and, secondly, 

of developing technology and processes which can help in coping with and minimising ad-

verse effects brought about by climate change. Only through a more optimised utilisation of 

energy, including intelligent control of our homes and offices, will it be possible to achieve 

significant results. At the same time educating children in schools and high schools about 

climate problems will contribute to encouraging changes in behaviour.        

 

The ability to think, produce, distribute and market in accordance with green values has the 

potential to become an extremely important competitive factor for Denmark, as it is an area 

where we can exploit a number of existing strengths. This is, however, conditional on the 

development of completely new solutions as well as a re-evaluation of current products and 

solutions.  

 

2.1 Potential 

The table below shows two main headings covering a number of central technological fields 

which the GTS network considers to have particularly significant potential. As such, focusing 
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on these areas could support the Danish business community’s development of solutions up 

to 2015.     

 

 

 

Reduction of climatic and environmental impact covers technologies which, for example, will 

be able to reduce adverse environmental effects by e.g. reducing the amount of emissions of 

CO2 and other biological and chemical particles and elements. One example is agriculture, 

where cultivation methods can be developed that reduce CO2 consumption significantly 

while new industrial production forms can lead to a considerable increase in the potential of 

biomass.     

 

Another example is international shipping where route planning will become an important 

focus area, both in terms of fitting out vessels to enable them to adapt to more extreme 

weather dynamics, but also in relation to reducing fuel consumption and emissions. As such 

it is to be expected that shipping will be exposed to both positive and negative effects as a 

result of forecast climate change. On one hand, Arctic navigational routes may be opened up 

Reduction of climatic and environmental impact Adapting to climate 

change 

 Off-shore: reduction of  CO2 

emissions through wind 

farms  

 Adaptation of agricultural 

production – from CO2  im-

pact to biomass production 

 Sensor technology for  

controlling emissions and 

process management 

 Minimising CO2 emissions 

from construction and 

renovation work 

 Sustainable and energy-

optimising renovations 

 Online measurement of 

atmospheric molecules 

 

 Verification of climatic and 

environmental  technology 

 Cultivation of biotope water 

treatment plants in sensi-

tive natural areas – plants 

for biomass 

 Measurement of climatic 

parameters: metrology -

water salinity  

 Maritime in terms of route 

planning 

 

 Future infrastructures and 

homes  

 Technology to cope with 

and minimise adverse ef-

fects from large amounts of 

rain water 

 Off-shore: adaptation of 

permanent and temporary 

installations in difficult op-

erational conditions (wind, 

waves, etc.) 

 Increasing efficiency of fire 

extinguishing  systems 

 Climate adaptation strate-

gies for coastal erosion, ex-

pansion of dykes and 

adapting drainage systems, 

etc. 

 New plants and crops 

adapted to the new world 

environment 
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thereby reducing fuel consumption and emissions; on the other hand, other routes may be 

adversely affected by changes in wind, wave and current conditions.       

 

Adapting to climate change covers technologies that can contribute to adapting our produc-

tion and behaviour to current and imminent climate change. For example, new technology 

and simulation tools for sewage systems, pump stations, fitting out new buildings, dry build-

ings, sea defences and foundations that can withstand water level changes could reduce the 

effects caused by increased amounts of rain water. Another example is the efficiency of fire 

extinguishing systems. Today’s fire extinguishers draw heavily on drinking water reserves, 

and there is potential for developing new systems that can minimise the consumption of 

drinking water.    

2.2 Vision 

The vision is that by 2015 Denmark will have gained an international position as a pioneer 

for the development of technologies which can partly limit the current adverse changes in the 

global climate while simultaneously being among the front runners in technologies which 

society can use to minimise the negative effects that will be brought about. At the same time, 

Denmark must sharpen its ability to compete across a large number of environmentally-

friendly products and processes. This applies to choice of materials, energy production and 

waste treatment, construction, and agricultural production, which can all be optimised and 

documented in considerably better ways. A condition for being able to bring this about is a 

substantial and broad commitment to the development of future climate technology up to 

2015.       

2.3 Commercial strengths   

This focus area builds on and is supported by a number of existing Danish competitive 

strengths. For example, Denmark has a lot of large building material companies which can 

contribute to the value chain surrounding environmentally-friendly technology (reduction of 

CO2 emissions in the industry, sewerage, simulation, etc.), and which enjoy a strong interna-

tional position in terms of export. At the same time, several municipalities are also well-

positioned in this focus area, and there are great opportunities for exporting such technology 

in complete systems. The challenge lies in getting the construction industry in general on 

board as well.   

 

In addition, Denmark has a technologically advanced agricultural sector which can switch 

production efficiently and exploit the changing climatic conditions in order to achieve higher 

biomass yields for food production, bio-energy production, etc. This is a sector where, as a 

result of many years’ collaboration with universities and research institutes as well as with 

companies in related supplier industries, the GTS network can offer unique opportunities for 

exploiting the potential from climate change.      
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2.4 Cases 

C02 reduction in the buildings of the future 

For many of the technological focus areas mentioned, there exist opportunities for both 

export of individual products as well as export of complete systems. This is especially 

true for the construction industry. If we look at single solutions, there is, for example, 

huge potential for the development of solutions for the reduction of CO2 emissions 

through improved logistical methods, green concrete and the utilisation of so-called 

”CO2-eating” materials. The same goes for renovation work where there is a considerable 

need for developing technologies, system solutions and simulation principles that can 

turn renovation into an “industry”.  

Denmark has many large building material companies as well as users, including munici-

palities, which in many cases are already making a lot of progress in this focus area. The 

challenge is among other things to get the whole of the construction sector to follow suit.    

 

 

 

 

 
 

 

 

 

 

New climate models which can predict global warming 

Global warming is closely bound up with the world’s oceans’ ability to absorb the heat 

which causes temperature rises; here the salt content in the sea is of importance. How-

ever, the climate models and the measuring techniques being used to predict global 

warming are over 50 years old and not based on reliable measurements of the salt con-

tent. Together with Copenhagen University’s climate researchers and in particular Ger-

man researchers, GTS is working on improving the reliability of calculations through 

state-of-the-art theory and internationally recognised measurement systems, a field 

where Denmark is among the world’s elite in a number of specific techniques.   
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3 Competitive environmental technologies   

In many parts of the world the pressure on the environment is mounting as a result of eco-

nomic growth and increasing consumption. Developing technological environmental solu-

tions which can reduce this pressure presents a global challenge. At the same time greater 

demands are being made at global, European and national levels to improve the quality of 

the environment. For example, the adoption of the EU’s new chemical policy REACH means 

that there is a pressing need to develop solutions to provide suitable substitutes for the 

harmful substances in a variety of products. Another example is the NEC (National Emission 

Ceiling) directive which makes it imperative to develop technologies which will reduce emis-

sions of harmful substances into the air if Denmark is to comply with emission limits.   

 

The combination of a rising global standard of living, increasing problems with pollution and 

the growing awareness about the environment means that the global market for environ-

mental technology and technological solutions to combat environmental problems is ex-

pected to grow exponentially over the coming decades. In line with the rising standard of 

living, the political will to allocate resources to combat the problems and create a cleaner 

environment is also growing, China being a good example. The global market for water 

alone is estimated to be worth at least DKK 200 billion with an annual increase of 10 per 

cent. This is creating some unique export and growth opportunities for the – very significant 

– part of the Danish business community for which effective environmental technologies and 

solutions are important competitive parameters. A particular challenge for Denmark is there-

fore to create knowledge-based and competitive environmental technologies and system 

solutions rooted in the Danish experience.      

3.1 Potential 

The table below shows two main headings covering a number of central technological fields 

which the GTS network considers to have particularly significant potential. As such, focusing 

on these areas could support the Danish business sector’s development of central technolo-

gical environmental solutions up to 2015.     

 

Technology & process 

 

Purification and cleaner technology 

targeted at specific media 

 Real time process optimisation / control 

 Environmental monitoring 

 Sensor technology, to replace unreliable 

laboratory testing of environmental meas-

 Soil detoxification  

 Advanced water treatment 

 Waste water purification and sludge treat-

ment 
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Technology and process covers those technologies that support and facilitate the control, 

management and measurement of environmental technological processes. For example, the 

development of Cleantech has broad commercial scope, covering a great number of tech-

nologies including products or technologies that lead to reduced discharge of harmful sub-

stances into soil, water and air, new materials based on bio-resources, and various nano-

based materials with, for example, self-cleaning properties. Cleantech is based on new 

growth technologies and associated business models which simultaneously contribute to 

meeting global challenges whilst being driven by cost-effective production and productivity 

improvements, which in turn make the technologies attractive for investors and purchas-

ers/customers. Denmark has a good opportunity to create globally viable technologies and 

companies under Cleantech, but it requires strong links between research knowledge and 

commercial knowledge in order to fully exploit this potential and thereby maintain the mo-

mentum Danish companies currently enjoy. An important parameter here is the exploitation 

of research-based results from nano-, bio- and material technology.     

 

Purification and cleaner technology covers technologies aimed at such specific media as 

water, soil and waste. There is, for example, huge potential in developing technologies which 

can reduce water consumption from e.g. irrigation, industrial production, households and 

heating, or which lead to less pollution of surface water and ground water. The fact that ac-

cess to water of an acceptable quality on an international scale is increasingly becoming a 

limiting factor is opening up great prospects for the export of Danish technology.    

ures 

 Reduction of emissions and particles 

 Emission measurement / reduction: reduc-

ing emission impact through sensor-based 

process monitoring and regulation 

 SCR Selective Cat. Reaction to reduce NOx 

emissions 

 Life Cycle Analysis/Life Cycle Management 

 Verification of environmental technology 

(ETV) 

 Metrology - Aerosols 

 Cleantech: development of more environ-

mentally-friendly products and processes, 

e.g. through the use of nano- and bio-

technology 

 Monitoring of drinking water  

 Technology to reduce water consumption 

 Waste treatment, recycling and limitation 

regulation 

 Substitution of undesirable substances 

 CO2 footprint – technologies to reduce 

emissions of CO2 through setting up carbon 

accounting  
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3.2 Vision 

The vision is, firstly, that by 2015 Denmark will have secured a position as one of the world’s 

leading scientific centres for testing, verification and development of future environmental 

technologies. Secondly, that commitment to this area will have made it possible for the Dan-

ish business sector to expand its existing strong positions and establish new ones on the 

growing global market for environmentally efficient technologies and solutions. This is not 

only conditional on a broad commitment to the development of technologies for controlling, 

optimising and monitoring advanced environmental initiatives, but also on definite purification 

and treatment technologies for specific media such as soil, water and waste. It is also condi-

tional on ensuring the further development of a Danish “high-end” testing and verification 

environment, which will be a crucial parameter in attracting global environmental technologi-

cal development to Denmark.         

3.3 Commercial strengths   

Denmark is a pioneer in the field of environmentally-friendly technologies. As demand for 

these technologies grows, new competitors will appear on the scene to take a slice of the 

attractive and expanding global market for advanced environmentally-friendly technologies. 

An example of a new approach to solving one of the world’s environmental problems is the 

application of nanotechnology. Today, research and development is already being carried 

out into self-cleaning and anti-bacterial surfaces, advanced air and water cleaning, as well as 

improved detoxification of diesel exhaust. These technologies are being developed with a 

clear commercial aim in collaboration with the Danish business community. In addition, 

Denmark is very strong in the environmental monitoring of drinking water resources, includ-

ing source tracing and the development of technologies concerning water purification and 

quality, as well as in system solutions.     

 

If Danish companies are to maintain their position in the rapidly growing global market, then 

the competences which have already been built up in the knowledge system will have to be 

spread to far more areas of the business community, and targeted initiatives will have to be 

set up for research, development, testing and demonstration, for example through the estab-

lishment of a Environmental Technology Development and Demonstration Programme 

(MUPD) on a similar basis to the equivalent EUDP for energy technology.  

 

Via collaboration between different parties in the GTS network, there are excellent prospects 

for using environmental technologies generically across industries and thereby ensure hori-

zontal integration, which will in turn guarantee the providers of environmental technology a 

larger market for their products.      
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3.4 Cases 

Environmental monitoring of drinking water resources  

Access to clean drinking water is to an increasing degree a global challenge, both in 

terms of health, but also in terms of the maintenance of quality assured production of, 

for example, pharmaceutical products and foodstuffs.   

Source tracing of micro-biological and chemical pollutants using current methods is very 

slow and unreliable. Fast and reliable source tracing has become a reality through the 

use of modern molecular-biological and laboratory techniques. For example, it is now 

possible – through the bacteria’s genetic fingerprints – to identify the bacteria responsi-

ble for causing pollution in a particular area within a few hours. As a result action can 

quickly be taken against the source of the pollution, thereby avoiding the local population 

and business having to boil all their water for long periods or having to close waterworks.  

Through the efforts of the GTS network these methods could be developed further so 

that interpretation of the results becomes ever more reliable and simple and analyses 

can be carried out by standard laboratories and, for example, make up part of a com-

pany’s HACCP systems. The methods could thereby also be used in a preventative way 

and contribute to ensuring a supply of safe drinking water for hygiene-sensitive compa-

nies. 

Verification and documentation of future environmental technologies  

The EU Commission has decided to set up an ETV (Environment Technology Verification) 

scheme with a view to promoting the competitiveness of European environmental tech-

nologies on the global market.  

The system will be especially advantageous to small and medium-sized companies, which 

cannot afford to carry out separate and impartial performance testing in several of the 25 

EU countries, or in the USA or Canada. With the ETV scheme, documentation will be ac-

cepted globally because test protocols are being developed in a collaboration between 

leading impartial testing institutions in Europe and the USA/Canada. Therefore new envi-

ronmental and climate technology will be adopted more quickly in more countries.      

 

Denmark enjoys a strong position internationally, especially with respect to technologies 

for sustainable energy from biomass and water treatment and monitoring. In addition, 

we are a pioneering country in guaranteeing clean drinking water through changes in the 

treatment and processing of drainage water, manure and waste products from industry. 

In addition, Denmark obtains by far the highest proportion of sustainable energy from 

biomass, thereby providing Danish companies with a solid platform for the export of 

technology and know-how in environmental and climate technology.      
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ETV is in its infancy in the EU and is not expected to be fully operational until 2011, but 

Denmark has the chance to gain a leading position through the expansion of DANETV, 

which is an ongoing collaboration between several GTS institutions. Over the course of 

2009, these institutes will develop testing protocols and carry out the first tests for the 

processing of biomass, water treatment, alternative energy production, energy efficiency 

and air emission limits. Read more about their preliminary work via the following link: 

http://www.etv-danmark.dk. Incidentally, the work is coordinated through continuous 

liaison with the environmental authorities and projects in European research and testing 

institutions including the work in ETAP.   

http://www.etv-danmark.dk/
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4 Bio-resources, food and other biological products   

The production of food and other biological products has a pivotal role in both society and 

nature, while at the same time forming the basis for a significant proportion of Danish pro-

duction and export. Biological production today has a number of challenges and opportuni-

ties, due both to rising global demand for foodstuffs and bio-energy, and new consumer de-

mands concerning ecology, health, taste and ethics. It is also, however, due to the fact that it 

has become increasingly necessary to take account of effects from “soil to table”, as well as 

from “table to soil”.     

 

Danish producers of food ingredients and healthy and safe agricultural products are in a very 

strong position internationally, and the food sector, which employs some 180,000 people, 

accounts for a significant proportion of exports of both products and know-how. There are 

considerable commercial opportunities in the development of new products and production 

and processing methods. This applies both to the development of new products as well as to 

new innovative and efficient production and processing methods. For example, the develop-

ment and implementation of new technology can be applied in parallel with meeting new 

consumer needs.      

 

Furthermore, there are huge opportunities in the overlap between future food and biological 

products and the great importance both customers and the health sector attach to a healthy 

lifestyle and the prevention of lifestyle diseases through a healthy diet and functional food-

stuffs. On top of this, Danish gastronomy has now made an appearance on the world stage, 

and this should be adopted as a new innovative parameter and competitive opportunity 

through building on this new diversity – e.g. the use of foodstuffs in new contexts, focus on 

taste as a tool, etc. Finally, there is a need to strengthen the ties and knowledge transfer 

between knowledge institutions and companies in relation to developing competitive and 

environmentally-friendly biological production (agriculture, fishing and aquaculture) and 

processing.           

 

4.1 Potential 

The table below shows three main headings covering a number of central technological 

fields which the GTS network considers to have particularly significant potential for the GTS 

network itself to make a major contribution.  

System approach Primary production Secondary products and 

processes 

 Innovation model in food 

industry 

 Operation and mainte-

nance/optimisation for mu-

 Environmentally-friendly 

aquaculture 

 Processing plants 

 Sensor systems for process 

 Metrology in foodstuffs 

 Foodstuff safety  

 New technology which 

reduces the amount of mi-
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System approach – with this category the GTS network is referring to the technologies at the 

system level where there is considerable potential in applying technology to processes 

across the value chain. For example, Denmark could find itself in the forefront in the devel-

opment of systems and competences for the production of quality meals through the devel-

opment of user-driven innovation and new ways of thinking with regard to meals. In addition, 

there is a need for rethinking food innovation, which could conceivably be met via greater 

focus on cluster management as a new form of collaboration between the many SME’s and 

knowledge institutions.   

 

Primary production covers technologies based on primary industries including production in 

agriculture, fishing and aquaculture.   

 

Secondary products and processes covers technologies which focus on processing, for ex-

ample the use of new technological combinations for improving hygiene through a combina-

tion of steam and ultrasound, a technological combination that can reduce the use of antibi-

otics and chemical disinfectants so that the risk of a build-up of resistant bacteria during the 

production process is reduced.  

 

Another example is the various “Omics” – including technologies for developing intelligent 

and individual foodstuffs. A growing need can be identified on the foodstuff market for prod-

ucts which, as well as being satisfying and tasting good, should also promote good health. 

There are considerable gains to be reaped as the development and documentation of food-

stuffs with health-enhancing properties will be able to transfer and combine a range of com-

nicipalities and companies 

 User-driven innovation and 

new thinking in relation to 

meals 

 Sustainable food produc-

tion, biomass production 

and aquaculture 

 Focus on taste and gas-

tronomy in the new innova-

tion 

 Quality-by-Design 

 

 

 

control in food, pharmaceu-

ticals and related industries 

 Differentiated foodstuff 

production  

 Environmentally-friendly 

agricultural production  

 Industrial biomass produc-

tion 

 New crops 

 Optimised infection tracing 

and risk evaluation in pri-

mary production  

 

cro-organisms on surfaces. 

 Traceability and documen-

tation 

 New methods for the ad-

vancement of food safety 

and quality in a global mar-

ket 

 Development of health-

promoting high-value in-

gredients and foodstuff 

components  

 New and intelligent packag-

ing 

 ”Omics” including technolo-

gies for the development of 

intelligent and individual 

foodstuffs  

 Novel foods and functional 

foods 
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petences from medical research, including for example the new ”omics” methods (pro-

teomics, metabolomics, etc.), to the documentation of effects produced. The implementation 

of this knowledge and the technology applied to the food and ingredients industries may 

simultaneously be of benefit in tackling the societal challenges inherent in preventing the 

population developing diseases related to a Western lifestyle such as obesity, diabetes and 

other metabolic disorders. This will require the twinning of technologies and biological exper-

tise for the development of new products which can help improve health via sustainable food 

production without compromising on the pleasurable aspects of eating.          

4.2 Vision 

The vision is that the Danish production of bio-resources will, by 2015, be far more efficient, 

safe and environmentally-friendly. Moreover, the production of foodstuffs will take place un-

der improved conditions for the animals used in production and the environment through the 

use of more effective processes and systems. At the same time, production will be able to 

meet consumers’ increasing need for healthy and safe food products. If this vision is 

achieved, it will open up huge possibilities for the export of systems and processes to other 

countries which desire the same levels of efficiency, health and safety as Denmark.        

4.3 Commercial strengths  

Danish producers of healthy and safe foodstuffs and food ingredients, including enzymes 

and bacteria, enjoy a strong position in the international market, and through even greater 

efforts where all links in the value chain are pulling in the same direction, the industry will be 

able to further strengthen its position in relation to developing environmentally-friendly bio-

logical production.     

 

These activities will have to be well thought out in order to be able to strengthen the indus-

try’s chances of retaining their competitive number one position and open up new markets 

for Danish food and other biological products. The Danish food industry’s strong position in 

areas such as food safety, primary production, bio-technology including enzyme technology, 

functional bacteria and aquaculture can be expanded and extended in a more sustainable 

direction to great advantage.       

 

A Western lifestyle is becoming more and more prevalent globally, resulting in a more wide-

spread incidence of lifestyle-related diseases such as obesity, allergies and diabetes, and 

this will force society as well as business to find ways of reversing the trend by developing 

healthy yet tasty meals. Small and medium-sized food producers have a good position in the 

production of regional quality food products and ingredients which, with the help of research 

and development environments, can make a significant contribution to Denmark’s combined 

food exports.      
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4.4 Cases 

Health-promoting foodstuffs   

As a result of recent research, a number of human cell models have been developed 

based on different types of human cells. Human models are already showing great prom-

ise and will in the future be used to predict which high-value ingredients or foodstuffs will 

work most effectively in the human body. At the moment, for example, it is possible to 

model:    

 The human immune system   

 The digestive system 

 The oral cavity 

Over the course of the next few years, further development of the technology will be able 

to pave the way for more and more advanced but realistic screening-based services, 

which will enable Danish companies to select the right ingredients/foodstuff components 

for further development of the production of health-promoting foodstuffs.     

 

 

 

 

 

 

 

Technological platform for the protection of bio-active ingredients 

In the GTS system, a technological platform in the field of nano- and micro-encapsulation 

has been built up to protect bio-active ingredients. As well as the production of particles, 

the technologies cover advanced particle identification, freeze-drying and spray-drying at 

laboratory level. Further development of these technologies could be used to protect 

high-value components from food products during processing with respect to controlled 

release in, for example, the mouth, stomach or intestines. The same technologies could 

also be used to develop new treatment methods with a number of pharmaceuticals.       
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5 ICT – support for efficiency, productivity and innovation      

ICT is an area of technology that can be utilised across a broad range of applications, and 

which could contribute to meeting a number of the challenges which confront society at the 

beginning of the 21st century. New information and communication technology can, for ex-

ample, play a significant role in encouraging more efficient use of resources, both material 

and human. Studies indicate that almost a third of the increase in Danish labour productivity 

can be attributed to increased investment in and exploitation of ICT. ICT-based tools, meth-

ods and technologies will contribute to developing and innovating, for example, the public 

sector and service industries. At the same time, the development of new ICT can also help 

towards revitalizing large parts of traditional manufacturing industry.     

 

From a technological and commercial perspective, it is important to be aware that the bene-

fits to be gained from Danish ICT research are not limited to the Danish ICT sector. A num-

ber of large, knowledge-based, Danish companies outside the ICT sector are extremely de-

pendent on ICT and are also involved in working together on research and development, 

focusing particularly on domain-specific societal challenges.   

5.1 Potential 

The table below shows three main headings covering a number of central technological 

fields which the GTS network considers to have particularly significant potential. As such, 

focusing on these areas could support the Danish business sector’s development of central 

solutions up to 2015.     

 

Applications Core technology / infrastructure Process & 
method 

 Health 

 Senior citizen 

care sector 

 Libraries 

 Education 

 Biology/bio-

chemistry 

 Energy, envi-

ronment and 

climate 

 Agriculture and 

food 

 Hydro-

informatics 

 Traffic control 

 Software- and service architecture 

 Programming languages 

 Adaptive software 

 Massive amounts of data 

 Critical computing: system optimisa-

tion, efficiency, reliability 

 Exploitation of multi-core processors 

 Distributed systems: cloud computing 

 Web-based services 

 Embedded systems 

 IT security/interaction with human as-

pects 

 Information processing including se-

mantics of content, advanced data 

analysis and data mining, searching 

 Innovation 

processes 

 Management 

tools 

 System devel-

opment meth-

ods 

 Software devel-

opment meth-

ods 

 User involve-

ment 

 Implementation 

and rolling out 

of new systems 
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Applications covers technological areas of ICT which support concrete applications and re-

lated interactions with users. ICT is crucial in a large number of sectors as mentioned above, 

and many of these are aimed at the focus areas in 2015, but in addition to this it should be 

anticipated that much of our future social networking and personal relations will be based on 

ICT. The technology could, for example, also include advanced 3D visualisation techniques 

for visualising medical data, a sophisticated simulator for training shipping personnel or ad-

vanced data analysis tools to aid town planning by calculating the advantages and disadvan-

tages of placing a building in a particular location.     

 

Core technology / infrastructure constitutes the basic technologies and infrastructures which 

make up the platforms for the different uses. New technologies in this category include han-

dling massive amounts of data, distributed systems in the form of e.g. cloud computing and 

the use of multi-core processors. With respect to interaction design, we will see more focus 

on alternative forms of interaction than the traditional screen, keyboard and mouse. People 

will increasingly use combinations of ear pieces, displays built into spectacles, speech rec-

 Production in-

cluding robots 

 Media 

 Experience 

economy 

 Surveillance 

 Social network-

ing/ personal re-

lations 

 RFID (electronic 

bar codes) 

 Augmented real-

ity – enhanced 

performance in 

working life 

 E-Business 

and content (incl. sound and picture) 

 Interaction design 

 Picture-, sound-, speech- and hand-

writing recognition  

 Use of gesticulations 

 Physical technologies such as displays 

in glasses, ear pieces, electronic paper 

 Sensors/actuators/sensor networks 

(Sensors covering all forms of scanning 

physical parameters in the surround-

ings - strength, length, temperature, 

movement, colour, time, chemical and 

biological markers, etc.) 

 Wireless technologies 

 ASIC (Chip architectures/multi-core 

technologies) 

 Pervasive computing (IT in every-

thing), pervasive interaction, mobile 

systems 

 Open global infrastructure for embed-

ded units  

 Uninterrupted link-up of humans and 

units 

 Virtual worlds: simulator-based educa-

tion & training 

 Decision support systems (planning 

and operations) 

 Storage and access to information 

 Business under-

standing 

 System optimi-

sation  

 Process optimi-

sation  

 Interaction de-

sign 

 High technology 

for  low compe-

tence users 

 Software testing 

 Maturity mod-

els/CMMI 
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ognition and use of gesticulations to interact with ICT systems. Pervasive and mobile sys-

tems will continue to be important technologies at a system level and we will see these tech-

nologies fusing together with cloud computing. And finally more and more information will be 

stored automatically, which will lead to a need for technologies that can store and organise 

massive amounts of data that can be processed to provide effective decision support and 

that can be offered as web-based services.    

 

Tool development & process covers processes and methods which will be used in the devel-

opment of ICT-based products and services. Denmark already has a strong international 

position in terms of innovation, including user involvement, but it is crucial that research and 

development continues on these fronts if Denmark is to retain its leading position in the 

knowledge race. It is also important that research is carried out into how business under-

standing can become an integrated part of R&D projects.     

5.2 Vision 

The vision is that by 2015 Denmark will be among the front runners in the development of 

new innovative ICT-based products and services synchronously with an increasing conver-

gence of society’s needs and general ICT development. An important objective here is to 

ensure that the Danish business community step up its exports of systems and technologies 

to markets abroad, e.g. markets for advanced technology for the agricultural and food sector. 

In the light of increasing competition from distant markets, it is important that there is a 

commitment to develop the ICT sector both in small niche technologies, the wider core tech-

nologies and the development of global business models.    

 

Successful development and implementation of ICT projects requires full understanding and 

control of the processes that create future software. Maturity evaluation, process enhance-

ment and continued education to boost Danish companies’ competences will be crucial 

competitive parameters if our companies are to retain and further develop a professional 

position in the international market.     

5.3 Commercial strengths  

One invaluable competence in the ICT sector is the balance between technical and commer-

cial knowledge. GTS is particularly strong in combining different strands of generic ICT 

knowledge because, as we service such a wide range of companies, our specific knowledge 

spans a multitude of technological fields and domains. In addition, GTS has a strong interna-

tional network, which is important in terms of knowledge purchasing and collaboration on 

new technologies.  

 

Denmark is a pioneer in the innovative exploitation of ICT and this focus area is central to 

retaining this position. Over the coming years, there are certain to be a huge number of 
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changes in this area and with the right knowledge development and knowledge dissemina-

tion to the Danish business community, combined with Danish companies’ creativity and 

generally high ICT competences, this focus area will contribute highly to boosting Danish 

commercial interests even further, especially as this sector is ideally suited to new develop-

ment in SME’s with regard to products, services and internal processes.     

5.4 Cases 

The farmer’s glasses  

Augmented reality is a rapidly growing field in the virtual reality industry – and is attract-

ing particular interest in corporate and commercial contexts.  Augmented reality in-

creases, enhances, supplements or strengthens the user’s perception of the surrounding 

world and improves their performance. In the GTS network, steps have already been 

taken towards a vision/prototype for an augmented reality application which we call The 

Farmer’s Glasses. For example, a farmer looks at cow no. 556787-452218 and the sys-

tem supplies him with the supplementary information that the cow has nine days to calv-

ing or shows signs of limping, or he looks at his silo and is informed about the silage’s 

dry matter content as well as surplus amounts measured in days’ consumption, etc. 

 

The case focuses on the augmented reality problem itself: vision technologies, integra-

tion challenges, positioning, identification technologies and, last but not least, problems 

of security. In addition, in some contexts there will be a greater need for more effective 

and reliable real-time data gathering in the form of sensors and measuring instruments. 

The case therefore draws on contributions from more or less all GTS institutes and will 

therefore not only contribute to building up competences across a broad front, but also 

to strengthening collaboration between the institutes. 

 

Intelligent logistics and transport 

This case tackles the problem of integration whereby the GTS network can develop sys-

tems that can be integrated further and in doing so create the basis for real-time optimi-

sation which benefits transport companies, their customers and various public authori-

ties. In this way road congestion can be minimised and waiting time cut down considera-

bly, thus achieving increased capacity utilisation for customers and transport companies. 

”Road pricing”, a topic that is attracting a lot of attention at the moment, provides an 

ideal opportunity to utilise such systems, already in use via the integration and applica-

tion of methods and systems like for example GPS, mobile telephony, the Brobizz elec-

tronic payment system (RFID technology) and “road pricing” solutions in other countries.      
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The case also has particular relevance as these days there is a trend towards making 

localization information more refined and precise including ”track & tracing”-elements 

because of, for example, fear of terrorist attacks, counterfeit products, and safety 

breaches in food and medical products. There is growing demand to increase the trace-

ability and localization of products, and this draws on ICT systems which, for example, 

combine ”mobile computing”-elements, RFID tags and the internet, as well as GSM and 

GPS systems.  

 

One of the high-growth ICT areas is Radio Frequency Identification (RFID). This is new 

technology for automatically identifying objects which are marked with an electronic 

RFID tag that sends a signal when it receives radio waves.     
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6 The  production systems of the future and Denmark’s competitive-

ness    

The production of physical products is of great importance to the Danish economy and will 

continue to be into the future. Production systems in the form of technical equipment and its 

integration into companies’ organisations and management systems represent a significant 

force for driving development in both the business sector and in society in general. This is 

particularly true in Denmark where the existence of a high wage level and increasing global 

competition from low-wage countries is leading to a growing need for the development of 

production systems that can contribute towards freeing up human resources for more knowl-

edge intensive jobs through automation and other technological support.       

 

From a technical perspective, key areas include traditional machine engineering knowledge, 

metrology, robot and ICT development, sensors and intelligent production control, as well as 

micro- and nanotechnologies and material properties. The managerial and organisational 

development needs linked to the implementation of new technologies include resource opti-

misation, industrial intelligence, supply chain management and the formation of knowledge 

networks, production chains, etc.      

6.1 Potential 

The table below shows two main headings covering a number of central technological fields 

which the GTS network considers to have particularly significant potential. As such, focusing 

on these areas will contribute to supporting the Danish business sector’s development of 

central solutions for production technologies and systems up to 2015.     

 

Globalisation and competitiveness  Production technology/robot technol-

ogy 

 Management systems 

 Global QA (global supply chains require 

global quality control) 

 Supply Chain integration (combination of 

technical market and economic esti-

mates) 

 Global infrastructure for testing and cer-

tification   

 Human Factors (refers to the active in-

terface between people, products and 

processes)  

 Knowledge purchasing from China and 

other new strong economies  

 Metrology – reference materials (trace-

able documentation for use with authori-

 Industrialised construction with support-

ing ICT in design phase 

 Environmental technology as competitive 

parameter  

 Adaptive/Hybrid control  (combination of 

neural network and deterministic model 

control) 

 Sensors and actuators (enabling tech-

nology for realising advanced production 

systems) 

 Micro-/nano-production 

 Rapid prototyping 3D-print technologies 

 Robot technology 
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Production technology covers technologies where the GTS network’s development and ap-

plication of plastic technology, tribology, micro- and nanotechnology as well as sensors, ro-

bots and intelligent mechanical automation solutions have a particularly strong position in the 

market. In addition, for many years the GTS network has enjoyed a fruitful collaboration with 

traditional industries like textiles, furniture manufacturing, construction and other manufactur-

ing industries. One example is Quality by Design (QbD), a new technology aimed at design-

ing a given functionality into diverse chemical production processes with the purpose of en-

suring so-called ”First time right” production.     

 

Globalisation and competitiveness covers technologies where the GTS network has for 

many years strengthened multidisciplinary development across technical disciplines and 

societal and commercial knowledge pools. An example of this is the building up of manage-

ment systems which cater for both control and optimisation of various aspects of the envi-

ronment and the working environment. At the same time, focus is also being put on the de-

velopment of human relations as this is becoming more and more of a crucial factor in meet-

ing market needs, in knowledge handling and in the optimisation of production systems that 

have Danish origins but function in a global context.        

6.2 Vision 

The vision is that focusing on future production technology and system solutions can 

strengthen the business community’s competitiveness as well as advance the application of 

new knowledge and sustainable production in Denmark. Moreover, this investment could 

have a considerable effect on many commercial areas – ranging from traditional industries to 

completely new (niche) production areas and thus form the basis for the development of new 

companies and workplaces. Future management systems will have to provide the support 

necessary to allow business leaders’ visions, strategies and plans to be translated into ac-

tion. And in order to fully exploit the abstract and creative input and gauge the often complex 

limiting factors, systems will also have to include, among other things, new structures, con-

figuration and integration elements as well as enablers for audits and the advancement of 

continuous improvement.   

6.3 Commercial strengths  

For a number of years, Danish production across several different industries, including wind 

turbines, medical products, advanced electronic equipment, etc., has developed and grown 

considerably. Furthermore, this has occurred in the face of strong challenges from producers 

in other parts of the world who enjoy the advantages of low wages and proximity to distant 

ties’ approval) 

 CSR (Corporate Social Responsibility)  
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markets. In spite of this, Danish industries and production networks have, via these very 

production and business systems, managed to maintain and in many cases strengthen their 

existing strongholds. However, from a purely commercial perspective Denmark could be 

even better at gaining its fair share of global work, thereby committing itself to ensuring Dan-

ish workplaces high up in the value chain. The challenge is that, simultaneously with the fact 

that development environments are being outsourced, we should seek to retain and maintain 

jobs in Denmark even if in the future there will not always be direct access to the production 

processes.   

 

An important element here is not losing sight of the big picture in the increasing complexity of 

globalisation, whilst showing understanding for the significance of the human factor when 

working across disciplines. As a small nation comprising culturally-determined competences, 

we cannot manage everything ourselves but have to network as an important supplement to 

our own technical flagships and niche competences.   

6.4 Cases 

Robot technology 

Robot technology has great labour-saving potential – and not only in traditional manufac-

turing industries and the construction industry. Over the last few years, the GTS network 

has, together with specially selected university environments, secured a leading position 

in, for example, the development of robotic gripping functions.  

 

The latest robot technology and research into cognitive robots is creating a solid base for 

developing and introducing a whole new generation of robots into Danish manufacturing 

companies. The robots will react to sensory impressions picked up from their immediate 

surroundings and act by combining innate, pre-programmed models of the world with 

learned experience. At the same time, the robots will be modular, mobile and self-

configuring.  

 

These abilities will allow the next generation of industrial robots to take the form of per-

sonal production assistants. It will be possible for production workers to instruct and 

train robots simply by talking, gesticulating and demonstrating to the robots how particu-

lar work processes should be carried out. In this way the manufacturing company can 

achieve a quantum leap forward in their flexibility and ability to alter production as nec-

essary. Future robots will become lighter, stronger and reliable enough to enable people 

to work closely together with them on individual tasks.  

 

Hearing aids based on nano-processes  
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An innovation consortium has developed new methods to protect hearing aids based on 

nano-processes. These processes have proved especially suitable for a number of other 

micro products. The GTS network was part of the team responsible for setting up produc-

tion facilities which now have an annual turnover of tens of millions of kroner. The facili-

ties are unique in Denmark and are found in only a few other parts of the world. Several 

product-specific patent applications have been submitted with business partners in Dan-

ish industry. The project includes knowledge purchasing from the USA and has led to a 

considerable accumulation of knowledge at the institutes.   
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7 Strategic growth technologies  

The term strategic technologies is used here to mean technologies which are expected to 

have special significance for large parts of the business community’s competitiveness and 

growth opportunities over the coming years, just as they will benefit society in general in the 

form of better solutions in a large number of areas within the welfare sector. Growth tech-

nologies will have particular importance for sustainable and cost-effective technologies, 

products and solutions. At the same time these are technologies which often span across 

different sectors and fields of practice.  

 

In the face of increasing global competition, it is becoming ever more apparent that Danish 

companies’ place in the global market is dependent on their consistent ability to raise the 

knowledge content in both products and processes. Therefore the Danish business commu-

nity must continue to develop and purchase as many knowledge-intensive products and 

processes as possible. Investing in research and development of strategic growth technolo-

gies will ensure that Danish companies achieve the level of development and innovation 

necessary for them to be able to compete in the international market.  

 

This applies especially to the following areas:  

 Material technology – micro and nano 

 Sensor-, ICT- and robot technology 

 Cell and organ technology 

 Others  

 

 

At the same time, access to advanced technological knowledge often represents a major 

challenge for small companies, e.g. niche companies, which have not entered into any sup-

plier agreements with larger and technologically intensive companies or which do not take 

part in R&D collaborations. These companies’ resources often do not extend to seeking out 

high-tech knowledge from international sources, thus making them very dependent on the 

access they have to domestic competences. But even large companies need technological 

innovation input in the form of access to know-how arising from the interaction between the 

research-intensive university environments and the development-orientated technological 

infrastructure.      

 

Many of the above-mentioned fields, then, span across the catalogue’s focus areas, mainly 

because several of the technologies mentioned are ”enabling technologies” which can con-

tribute to providing solutions across a whole range of different sectors. Furthermore, the 

technologies have in common that they are often integrated into cross-disciplinary projects.  



 
 

GTS 2015 - Technological focus areas 

 

34 Strategic growth technologies  

 

7.1 Potential 

The table below shows four main headings covering a number of central technological fields 

which the GTS network considers to have particularly significant potential for the GTS net-

work itself to make a major contribution. 

 

Material technol-
ogy – micro and 
nano 

Sensors, ICT and 
robot technology  

Cell and organ 
technology 

Others 

 Thin film (> 1 µm) 

 Nano metrology 

(together with thin 

film) 

 Atomic/ molecular 

nano-film (< 1 µm) 

 Automated 

nano/micro process 

technology 

 Structured materi-

als with special 

functional proper-

ties 

 Nano coating of 

materials to alter 

properties  
 

 Sensors and actua-

tors: registration and 

effect of different 

conditions 

 Wireless energy ac-

cumulation  

 Wireless passive sen-

sors and actuators 

 Quality and control in 

food production 

 Point-of-care sensors 

for the health sector  

 Technologies for 

monitoring people 

and animals  

 Nano-sensors and 

systems (lab-on-a-

chip) for production 

and environmental 

monitoring 

 ICT in the interface 

between physical 

products and services  

 Kinetics and model-

ling of dynamic sys-

tems 

 Intelligent optimised 

materials 

 Materials for 

the body, in-

cluding ce-

ramics and 

polymers  

 Biological ma-

terials, includ-

ing cells and 

organs 

 Linking to-

gether materi-

als and func-

tionality 

 Security as-

pects 

 

 Global infra-

structure  for 

testing certifi-

cation 

 Biomaterials – 

bio-compatible 

materials for 

the health 

sector 

 Materials that 

can alter 

properties ac-

cording to 

changes in in-

terior climate, 

the environ-

ment, etc.  

 Environmental 

and health 

risks with new 

growth tech-

nologies  

 Health care 

 Healthy food 

products 

 

 

Micro/nano covers micro- and nanotechnologies and materials whose further development 

could have a crucial impact on the future development of, for example, fuel cells, implants, 
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solar cells, hearing aids, etc. Micro- and nanotechnology make possible far cheaper solu-

tions with increased functionality (especially as evidenced in electronics), but nanotechnol-

ogy in particular enables the design of materials and systems with properties which are diffi-

cult or impossible to achieve in any other way. There are a number of examples of this in 

nature, like the lotus flower’s water resistant properties or the optics in the sight organs of 

insects. A whole series of reactions in the fields of both energy and biology can be controlled 

using nanotechnology.    

 

GTS is expected to actively take part in technologically-based research in this area, for ex-

ample through more comprehensive collaboration with universities via the research infra-

structure. Particular attention will be focused on nano-structuring and multifunctional proper-

ties, such as, for example, biological compatibility and protection against disintegration as a 

result of biological effects, as well as energy efficient photonic (a combination of optics and 

electronics) solutions with applications in health, production, consumer products and ICT.  

 

Sensors and robot technology has huge potential in a large number of sectors. In the future 

sensors will be key to enabling further expansion of an efficient and economical health care 

system. Food production will increasingly become extremely dependent on sensors to en-

sure safety, quality and efficiency. Other forms of production will only be carried out profita-

bly through the extensive use of sensors and actuators (robots) especially in countries with 

high wage costs. A modern infrastructure is particularly dependent on up-to-date data – and 

will be to an ever-increasing extent in the future. This goes for energy production and distri-

bution, water supplies and waste water treatment, as well as transport and logistics. A sen-

sor network will therefore be of crucial importance to energy control, environmental monitor-

ing and building maintenance.   

 

One of the many advantages Denmark has is the favourable conditions for the development 

and application of sensors in the health and food sectors, both at the primary and secondary 

levels. The research and technology base in Denmark (including the Øresund region around 

Copenhagen and Malmø) is one of the best in the world. It is crucial that this position is ex-

panded and complemented through the purchase of further technology.    

 

Cell and organ technology covers artificial and biological tissue, organs and cells as well as 

polymer or non-polymer materials for the health sector. These materials could be nano- or 

micro-structured, or electrical conductors, among other things. It is, for example, a fact that 

the development of actuator and sensor technology combined with the development of organ 

and cell technology will in a few years’ time result in artificial or semi-artificial functional par-

tial body parts or tissue activated by the patient.        

 

Others – this category covers technologies which fall outside the first three categories. One 

example is the technological field dealing with bio-materials/bio-compatible materials for the 

health sector, where, in line with the development of regenerative therapy (stem cells) and 

tissue therapy, hospitals will for example need materials, including especially cell and tissue-
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compatible polymers, which may also have to conduct electricity in order to combine with 

cells for the use of building up/regenerating tissue and organs (implant development).        

7.2 Vision 

The vision is that by 2015 Denmark will have launched new technologies or processes which 

will secure a leading position for Denmark in the global market for nano- and material tech-

nologies, bio-technology and molecular biology, as well as robot- and sensor technologies, 

etc. Here, the GTS network will be a crucial factor in the development and implementation of 

growth technologies for the benefit of:      

 

1. Competitiveness of Danish companies  

2. Expansion of the platform for knowledge-based jobs  

3. Maintenance of high-technology production  

Danish companies will gain access to know-how and hands-on experience of the latest mi-

cro/nano materials, sensor-, actuator- and cell technologies, and other strategic growth tech-

nologies via the GTS network collaborating on development work with leading edge research 

environments at universities both at home and abroad. Thus will Danish companies be guar-

anteed opportunities to participate either alone or together with companies and research 

partners that can complement their development of new technology and processes across a 

range of different product segments.    

7.3 Commercial strengths   

Several reports looking to map the future forecast a potential nanotechnology market worth 

billions of kroner. Claims quoting such huge turnover figures should be treated with care, but 

there is no doubt that the commercial potential is massive. The same reports indicate that 

nanotechnology is already rapidly diverging across a number of different industrial sectors 

such as energy, cleaner technology/cleantech, entertainment, medical equipment and phar-

maceutical products – all strong international market segments for Denmark. It is estimated 

that on the strength of its innovative abilities and its mix of small and medium-sized compa-

nies, Denmark is particularly well poised to exploit the full potential that nanotechnology of-

fers.    

 

Another area where Denmark is especially strongly represented globally with potential export 

opportunities running into billions of kroner is bio-technology, covering medical equipment 

and drugs, as well as industrial bio-technology. Similarly, there is great potential in the de-

velopment of new sensors and applications in products with enhanced functionality. For ex-

ample, sensor development will form a vital part of future health systems. Furthermore de-

velopment in robot technology – in the widest sense – is also crucial for the future competi-
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tiveness of Danish manufacturing. It is also expected that robots will increasingly be used in 

service companies.      

 

Conferences, workshops and networking activities arranged by GTS provide ample testi-

mony that Danish companies are ready to assimilate new technologies. Denmark must com-

bine design with the development of new processes, the synthesis of new materials and 

unique surfaces, new functionalities in existing products, and the development of brand new 

products across industrial segments – in a kind of melting pot, as is usual with innovation.   

 

Over the last two decades, Denmark has established a strong presence in the technical re-

search fields of nanotechnology, sensors and bio-technology. The GTS institutes have also 

played their part through, for example, working closely together with universities on national 

and international research projects, through major investments in equipment infrastructure 

either alone or together with universities, and through recruiting candidates from the higher 

medical institutions in Denmark and Sweden to carry out research into nanotechnology. GTS 

has the clout, network and necessary commercial know-how and training to enable technol-

ogy to be rolled out over a broad range of Danish companies. With its close collaboration 

with other leading Danish and foreign knowledge institutes, GTS is in a prime position to 

make a significant contribution to reaching the goal of increasing the number of nano-based 

start-up companies from the current 10-20 a year to 50-100 a year. The twinning of “GTS” / 

university is enjoying considerable success in, for example, Holland, Germany, Sweden and 

Finland. In Holland the goal is to create at least 10,000 new high-tech jobs over the next 

three years backed up by a solid foundation of sub-suppliers.       

7.4 Cases 

Wireless connections for energy and information  

Wireless transfer of information is now well-known and very common. Traditional meth-

ods can be expanded with special forms of so-called near-field connectors. The benefit of 

these connectors is that in principle they can achieve extremely high levels of connective 

efficiency even if the connection itself is weak. This means that such methods are not 

only effective in, for example, RFID tags (an advanced wireless electronic bar code), but 

also in efficient energy transfer. This could provide a vital element in, for example, future 

charging stations for electric cars. Such methods could also be combined with techniques 

to equalise out very large variations in production and consumption, both of which are 

set to grow dramatically in future electricity systems.   

 

Technological services for the nano-sector are crucial for Danish SME’s  
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Nano- and micro-technology are strategic growth technologies in that these technologies 

are widely expected to become the 21st century’s most significant technologies for inno-

vation and growth. At the same time, Danish high-tech companies are predicted to show 

huge potential. It is therefore vital that Danish companies are provided with the best 

possible conditions in order to be able to participate in the tough global race to be the 

first to produce the advanced components of the future.    

 

One very key area is the development and expansion of technological services, an area 

where GTS, among others, is in the process of developing and refining advanced measur-

ing methods which will be capable of quickly and cheaply mapping nano- and micro-

structures, including embedded structures, which are taking on more and more techno-

logical significance.  The same goes for refining mapping techniques which can map a 

surface’s form from the atomic scale up to a millimetre with extreme accuracy and met-

rological traceability. The goal is to support Danish business by making available a basic 

technical measurement infrastructure covering, for example, different sizes of nano-

structure.  

 

Another important part of the work is the development of risk assessment tools to ensure 

that there are no environmental or health risks associated with the application of new 

growth technologies. This commitment is of special importance to support the develop-

ment of SME’s and new knowledge-intensive start-up companies because they often lack 

the experience to start liaising effectively with foreign business partners.         
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8 Future health and prevention  

The pressure on the health system will increase dramatically over the coming years. The 

reason for this is the larger proportion of elderly people in the population with the attendant 

age-related diseases, combined with a drastic increase in lifestyle diseases across all age 

groups, plus the fact that a number of previously fatal diseases are today no longer fatal but 

result in more long-term chronic suffering. The pressure on the health system is also due to 

the fact that the population is much more well-informed about disease and health than ever 

before and therefore clamour to be allowed access to the latest forms of treatment.     

 

From a technological perspective there is huge potential in developing, implementing and 

exporting health technology, and medical and organisational products, methods and solu-

tions. Denmark has particularly strong positions and core competences in a number of sec-

tors including bio-tech, medicine, medical equipment production and ICT-supported solu-

tions. In addition, Danish society has a strong tradition for treatment and clinical testing from 

highly-qualified medical personnel, which could make Denmark a particularly key player on 

the international scene for translational medicine – a branch of science that translates re-

search results from the laboratory into effective forms of treatment for patients.         

8.1 Potential 

The table below shows a number of central technological fields which the GTS network con-

siders to have particularly significant potential. As such, focusing on these areas could sup-

port and make possible continued commercial development of technological solutions for the 

health sector up to 2015.     

 

Diagnostics, prevention 

and lifestyle 

Treatment 

 

Development of drugs 

and bio-materials for the 

future  

Rapid and advanced diagnos-

tics including: 

 Nano- and micro-scale 

sensors 

 Advanced image-based 

diagnostics 

 Medical  visualisation and 

interaction 

 Point-of-care sensing 

 Laser absorption spec-

troscopy of exhaled air 

Prevention and lifestyle: 

 Tele-medicine 

 Mathematical modelling of 

diseases 

Treatment methods: 

 Regenerative therapy 

(stem cell  treatment) 

 Individualised treat-

ment of complex dis-

eases (e.g. cancer) 

 Targeted treatment of 

disease  

 Mathematical model-

ling of diseases 

 Acute medicine 

 Tele-medicine 

 Novel foods and func-

tional foods 

 

Disease models: 

 Human cell models in-

cluding models of ge-

netic defects 

 Complex organ mod-

els 

 Mathematical disease 

models  

 Simulation of the 

function of drugs in-

cluding Simbody 

  

Production of drugs and 

other materials: 

 Targeting of drugs  
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Diagnostics, prevention and lifestyle covers technologies researching rapid and advanced 

diagnostics and prevention, where the product development potential across a number of 

Danish (medico-technical) companies will benefit greatly from the technological development 

platforms which the GTS institutes are in the process of building up in the sector. Advanced 

invasive and non-invasive diagnostics and monitoring of patients at health institutions or 

undergoing treatment at home will be a crucial factor in being able to maintain a balanced 

health system. On the prevention side, for example, there is ”preventive healthcare”, an area 

where high-risk groups can be quickly identified on the basis of advanced ICT systems. In 

addition, the emergence of advanced computerised models for various functions in the hu-

man body constitutes an element that can be applied to prevention as well as therapy. 

Knowledge about how bio-active substances picked up by animals “wander” via milk and 

 Simbody (Mathematical 

simulation of blood circu-

lation, organ functions, 

etc. in the  human body, 

e.g. simulation of trans-

portation and breakdown 

of drugs) 

 Combating problems of 

resistant bacteria and vi-

ruses  

 SonoSteam (elimination 

of micro-organisms which 

cause disease without the 

risk of them becoming re-

sistant) 

 Preventive health care 

 Environmental and health 

assessments of new 

growth technologies  

 Bio-active substances 

from pets to humans 

 The healthy workplace  

 Micro-flow –lab-on-a-chip 

(flow of small drops 

through hair-thin pipes) 

 Prevention of lifestyle dis-

eases through the use of 

probiotics 

 Development of new dis-

infectants 

 Development of new vac-

cines 

Treatment infrastructure: 

 The future hospital in 

the future health au-

thority 

 Innovative hospital 

design with expanded 

understanding of Hu-

man Factors 

 Home care and coher-

ent patient care plan 

 Food as cure – rapidly 

regaining health 

through functional and 

nutritious hospital 

food  

 New materials for the 

composition of drugs 

 New intelligent bio-

materials 

 New materials for the 

cultivation of cells and 

organs 

 Sensor systems for 

process control 

 Quality-by-Design 

(FDA principles) 

 Development of in vi-

tro tests for the as-

sessment of the safety 

and functionality of  

drugs 

 Predictive toxicology 

for the rapid assess-

ment of new drugs 

 Development of new 

biologicals  
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meat to be picked up in the human body could open up a whole range of new opportunities. 

For example, substituting unsaturated fat with mono-unsaturated fat in the diet of pigs yields 

a fat composition in the meat that reduces the risk of fatal heart/circulatory diseases. Promis-

ing studies indicate that in the future lifestyle diseases such as obesity and allergies will be 

prevented through the use of probiotics. Finally, new disinfectants can reduce the risk of 

infections spreading in the hospital sector and food industry.         

 

Treatment and infrastructure covers technologies which focus particularly on individual tailor-

made treatment. For example, stem cell treatment can meet a patient’s need for replacing 

lost tissue with tissue/cells from their own body (reprogrammed cells) in combination with 

bio-compatible materials (nano- or micro-structured polymers, ceramic materials, bio-

polymers). On the infrastructure side, the future health system will be able to ensure optimal 

and rapid individualised treatment across departments and specialists through, for example, 

setting up special cross-institutional groups consisting of different technical specialists (doc-

tors, biologists, engineers). A number of new types of sensor are expected to be able to pro-

vide continuous information about both the general and current condition of a disease. This 

will lead to more efficient, effective and cheaper treatment, which can often be carried out 

away from the hospital environment, for example in the home. Novel foods and functional 

foods will to an increasing degree be used for the prevention and treatment of lifestyle dis-

eases.   

 

Development and future drugs refers to technologies which will allow people in Denmark 

access to innovation which will ensure the development of effective drugs. Over the next 10-

15 years, there will be a marked trend towards the use of models, including combined 

mathematical and laboratory models of cells and organs, which can be used to simulate 

diseases and test the effects of different drugs. Another significant trend is the development 

of materials, including bio-materials, for new implants and tissue-supporting functions.   

8.2 Vision 

The vision is that by linking and integrating a number of technological sectors ranging from 

classic bio-medicinal and bio-technological disciplines to material, electronics and informa-

tion technologies, Denmark will have in place the infrastructural base necessary for the ways 

future forms of prevention and treatment will be developed. 

 

8.3 Commercial strengths    

The Danish business sector is very strong in both the ICT solutions and medical technology 

sectors, and Denmark is also at the cutting edge of technology in many other fields. In order 

to fully exploit their portfolio of development programmes, Denmark’s large, and to an even 

greater degree the small and medium-sized, bio-tech and pharmaceutical companies need 

access to cross-disciplinary technology from many different sectors. Disease modelling via 
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human cells and artificial mini-organs will be key to these companies’ drug development 

programmes. There is growing international recognition among even the large players in 

many of these sectors, including for example stem cell research, that these technologies 

have such huge potential for future drug development that companies are licensing in the 

immature technology themselves. This means that even before the technologies are fully 

developed, the companies are still willing to buy them as early as possible in order to be first 

on the market.  

8.4 Cases 

Advanced medical products 

For patients suffering from diseases such as heart disease, epilepsy, COPD (smoker’s 

lung) and many other lifestyle diseases, there are huge potential benefits for both the 

individual patient and for society at large if advanced medical products and technologies 

can be developed which will allow patients to be monitored in their own home. Monitoring 

in the home does not just make life easier for the patients, but can also lead to signifi-

cant cost savings in the form of freeing up hospital beds and saving on the time special-

ists have to spend with patients. The GTS network has at their disposal the necessary 

competences to be able to collect, transmit and process the data which is gathered 

through such monitoring. 

 

Advanced cell models based on human cells which simulate the various stages of com-

plex physical diseases are in great demand from companies as they give a far more ac-

curate picture of the state of a particular disease in the body than do animal-based mod-

els.  

 

 

Better health in your own environment  

It has been shown that it is very beneficial to allow people suffering from circulatory dis-

orders to have as active and normal a life as possible. However, this can lead to prob-

lems in relation to monitoring and treatment. Continuous registration of the current state 

of the blood circulation is extremely important for administering the right dosage of 

drugs, added to which situations can suddenly arise that require rapid intervention. 

These two factors have meant that patients have had to remain in hospital even though, 

in all other ways, this is far from an ideal solution. 

 

The collaboration between a hospital and a GTS institute involves together identifying a 

method of detecting the current cardiovascular state of an out-of-hospital patient. A 

wireless system is set up to enable the transfer of information. The architecture is based 

on a sensor network which communicates with a local relay station. This sends the in-

formation to medical experts at the hospital via GSM. A decision is quickly made as to 
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whether the patient needs to be admitted to hospital or whether treatment is possible 

out of hospital. Treatment outside the hospital can sometimes be carried out by the pa-

tient themselves. In such cases, information is given to the patient via GSM about what 

treatment should be administered in relation to preceding instructions. If out-of-hospital 

treatment has to be carried out by qualified medical personnel, an available person is 

found – again via wireless technology – and directed to the patient while, at the same 

time, they are being instructed as to the necessary treatment. If the patient has to be 

admitted to hospital, the necessary transport is arranged and the hospital notified. Two 

GTS institutes have developed a wireless IT system that can do this. It is partly based on 

commercially accessible equipment and partly on the development of special compo-

nents. The system is expected to be able to form the basis of a more generalised system.       
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9 Innovation – accelerated development of new products 

From a commercial perspective, innovation is all about converting knowledge and ideas into 

viable business opportunities. Studies show that companies which actively work with innova-

tion do far better over a whole battery of parameters than companies which do not utilise 

innovative methods. The long-term challenge is to strengthen and improve the business 

community’s ability to innovate in order to ensure that Denmark can compete effectively with 

global competitors. Large multinational market leaders are increasingly using new tools to 

boost their innovation processes, for example open innovation, global knowledge banks es-

tablished through new opportunities opened up by the internet. In addition, many companies 

work professionally with user-driven innovation.    

 

Most Danish small and medium-sized companies (SME’s), however, are finding it difficult to 

exploit these innovation methods to their full potential. This is leading to a situation where 

they are lagging behind in the global market and/or are sliding into a less than attractive sub-

supplier role for foreign companies. There is therefore a pressing need to ensure that these 

companies, too, continue to be serious contenders in the innovation race both on the na-

tional and international fronts. There are many definitions of innovation, and it is worth noting 

that innovation does not necessarily require research, but more often than not involves put-

ting together known technologies in a new and creative way. This usually serves SME’s far 

better than the heavier technological approach to innovation.    

 

9.1 Potential 

The strengthening of the role of innovation in product development involves rapid implemen-

tation and exploitation of new technologies as well as establishing solid methods for innova-

tion processes. These two focus areas are summarised below.  

 

Technology 

 

Methods 

 

 ICT based documentation of innovation 

processes 

 Improved product characterisation and 

testing of prototypes so that products can 

be launched onto the market more quickly  

(Metrological-industrial) 

 Improved documentation and traceability 

 Perception technologies, methods for de-

signing and planning how technology is 

experienced (sound, smell, touch, etc.) 

 New effective development models for 

technological innovation, understanding of 

all stages of the innovation process   

 Effective processes for performing needs 

analyses  

 Implementation of a research-based user-

driven innovation process 

 Implementation of methods to ensure 

cross-disciplinary innovations 

 Improved methods of knowledge mining – 
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Technology forms the point of departure for a large number of product innovations. By ex-

ploiting new opportunities in wireless technology, new surface coatings, development of 

composite materials with new properties, etc., new products are constantly being developed 

in traditional technology-driven developmental environments. In addition, the development of 

technologies aimed at accelerating the innovation process, e.g. intensive ICT documenta-

tion, support of development environments and increased application of metrological meth-

ods in industry, could lead to improved design and testing of prototypes so that they can be 

launched more quickly onto the market. Perception technologies linked to user preferences 

constitute another field of development. This can result in a far greater chance of ensuring 

that new innovative products are optimised in terms of market expectations, yielding prod-

ucts designed specifically for the user and not merely as an extension of previous products 

with a few extra features copied from competitors’ products. This will increase competitive-

ness considerably.       

 

Method – it has gradually become a widely accepted given that tomorrow’s ground-breaking 

innovations will be found to a high degree in the collaborative interplay between different 

technical disciplines. Among other reasons, this is due to the increasing complexity inherent 

in the environments companies operate in, where solutions and user expectations of prod-

ucts and services can no longer be defined within discrete technical boundaries. The GTS 

 Environmental Technology Verification 

(ETV) documentation of the environmental 

effects of environmental technologies 

 Telemedicine 

 

 

use of already existing knowledge  

 Enhanced user-friendliness and design 

through knowledge about Human Factors 

 Better segmentation and user understand-

ing across geography and demography 

(methods for transformation of experi-

ences)  

 Technological services for innovative com-

panies – improved method understanding 

of innovation methods for SME´s 

 Employees as technology drivers   

 More efficient product development (time-

to-market, etc.) 

 New methods and models – suitable for 

SME´s  

 CMMI and maturity in product develop-

ment 

 Development processes and documenta-

tion 
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network has many years´ experience of creating solutions by linking competences across 

institutes and technical environments in concrete projects.   

 

There is a need for a strong initiative to raise companies’ innovative powers. This involves 

partly improving the understanding of the various sub-tasks which are linked to innovation 

processes, and partly examining the methods that can be applied to each individual sub-

task, all the way from preliminary exploration of opportunities and needs, through the appli-

cation of patents and intellectual property rights to the technology, testing and function verifi-

cation, to understanding the often complex end-user situation, etc.     

 

Finally, in a globalised world innovation requires companies to bring in much broader knowl-

edge from many different sources instead of concentrating exclusively on the companies’ 

own products/services. Therefore effective innovation requires working together with external 

partners so that the necessary competences and knowledge are in place. Such external 

collaboration partners could include other companies, knowledge institutes or users. Some 

companies or industries have very mature development models and processes; what is 

needed just as urgently is to expand and mature far more industries – as well as provide 

“light” versions for SME’s.          

9.2 Vision 

Central to Denmark’s continued competitiveness is the vision of greater focus on the special 

requirements SME’s have for help and support in future innovation processes. A vital task in 

bringing about developments to achieve this vision is ensuring a research-based accumula-

tion of experience of user-driven innovation methods which can lead to reliable and flexible 

methods being made available to Danish SME’s.   

9.3 Commercial strengths   

Based on their many years of experience, the GTS network is especially strong in working 

closely together with SME’s. Through this collaboration, a large number of SME’s have been 

introduced to new methods which have enabled them to accelerate and develop their prod-

ucts with the latest technology available within their own individual technical fields.          

 

Danish businesses, including many SME’s, have proved that they have a strong competitive 

edge due to their creativity across a whole range of areas; a trait that has been further 

strengthened by outsourcing a lot of their manufacturing production. The outside world is 

changing fast and it is important that a healthy Danish innovation environment is both main-

tained and facilitated if Denmark is to retain its current leading position. 
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9.4 Cases 

A systematic process from idea to product  

A new start-up company has invented a new way of continuously registering important 

health parameters. The method is important because its diagnostic value is dependent on 

continuous measurement while the patient is asleep, at work, eating, etc. An institute is 

contacted which, together with the company, then sets about identifying major bottle-

necks and areas of uncertainty that have to be verified before actual development work 

can be started. A project plan is drawn up and the verification is completed. The institute 

contributes by finding the necessary medical expertise, and plans are prepared for a 

clinical trial. Details concerning IPR are gone into together with a patent bureau, which 

helps by defining the patentable elements. Choice of materials and production methods 

are investigated. Requirements for the necessary ICT system support are drawn up, and 

help is given to bring in the expertise required to assess the regulative requirements as 

well as carrying out the necessary approvals, especially in the USA.   

 

 

 

From pull to push 

An innovative collaboration between a company and a knowledge provider is, in most 

cases, based on a pull perspective where the company requests assistance for concrete 

development projects.   

 

It could be exciting to turn this situation round by taking a push perspective: gather to-

gether a number of Danish/foreign knowledge organisations in certain well-defined tech-

nological fields which, from a Danish point of view, are considered to have future poten-

tial and link them together in a development project with a number of relevant and inter-

ested Danish companies. A model therefore needs to be developed to bring researchers 

from different institutions and technical fields together with commercial companies. The 

aim is partly to create radical new innovation in the companies, and partly to stimulate 

interest in research and development across traditional boundaries. The model is also 

intended to arouse interest in and ensure the involvement of international researchers.   

 

As well as the importance of GTS adopting the role of matchmaker, facilitator and con-

crete knowledge provider, the core of the model is cross-disciplinary cooperation be-

tween researchers – both Danish and international. The main aim is strategic research, 

but can also involve basic research.  The model described here was inspired among other 

things by a pilot project currently being carried out under the auspices of Csiro in Austra-

lia and the work being conducted by Pera in the UK.    

 

One major challenge is getting SME’s involved in the process. The prospects and interest 
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in an innovative leap forward of 

this nature can often be just as 

strong amongst SME’s as in larger 

companies, but lack of resources 

can be a limiting factor just as a 

lack of knowledge of the world of 

research can also prove to be a 

barrier for SME’s.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   GTS 

 

Danish + international research Companies 
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10 The public sector of the future – the need for labour-saving tech-

nology  

 

The public sector is faced with challenges, partly due to demographic changes. The pres-

sures are already visible in the health care sector, not least regarding the chronically ill and 

care for the elderly. Secondly, a large number of public sector employees will retire in the 

coming years without an equivalent number of employees available to replace them. Finally, 

user demands intensify and become more diverse with increased expectations that the pub-

lic sector can deliver tailored public services.     

 

Well-developed framework conditions are 

central to the competitiveness of the pri-

vate sector, and expectations to the public 

sector from the private sector are rising at 

a similar rate. This is in part because 

stronger public-private partnership can 

strengthen both the public sector and the 

private sector’s long-term development 

and competitiveness.  

 

To comply with this diversity in demands, 

innovation has become a critical parame-

ter in public sector development. The par-

ticular challenge is to find innovative de-

mand-led solutions that lead to improved 

services and quality, and yet do not lead to 

increased public expenditure or to staff 

burnout, diminished job satisfaction and 

mass resignations.  

   

Achieving this involves complex innovation processes involving both technological, organisa-

tional, and product innovations.  

 

In this emerging and growing market, the Danish business community is offered ideal oppor-

tunities to tender for projects with a view to developing new products and services. As pres-

sures are quite similar across the OECD countries, successful solutions have a strong export 

potential. 

 

Fact 

In the government’s budget for 2008 a total 

of DKK 3 billion was allocated to be used for 

co-financing and investing in the develop-

ment and expansion of new labour-saving 

technology and new work and organizational 

forms over the period 2009-2015. This is 

being done through the government’s quality 

fund for investments in labour-saving tech-

nology. The purpose of the fund is to contrib-

ute money to projects which can result in 

measurable efficiency savings. The goal is to 

try out and expand new labour-saving tech-

nology and new work and organizational 

forms which can relieve the pressure on em-

ployees and allow more time for more rele-

vant and individual face-to-face service and 

care       
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10.1 Potential 

The table below shows under two main headings a number of central technological fields in 

which the GTS network has particular potentials to make major contributions that could lead 

to break-through innovations. These contributions comprise service innovation in health 

care, elderly care, and welfare services in the public sector, and commercial prospects of 

user-friendly labour-saving technologies of the future.  

 

 

The term Technology covers technologies that could lead to concrete solutions in labour-

saving technology. This comprises for example the potential for increasing efficiency by ex-

ploiting robot technology in the public sector where major efficiency gains could be made in 

the service, cleaning, health and care sectors in particular. A scenario can be imagined 

where the elderly increasingly equip their homes with intelligent products, for example lifting 

machines which can help them with basic functions, so that they can remain in their home for 

a longer period.   

Organisation and behaviour covers a range of “softer” technologies such innovation in work 

organisation and work processes and improving incentives for, for example, public tenders.  

These technological fields hold considerable potential for efficiency gains and innovation in 

the public sector. At the same time they are vital prerequisites to exploiting the potential in 

the above-mentioned labour-saving technologies.   

Technology Organisation and behaviour 

 Increased efficiency through  ICT sup-

port   

 Application of mobile wireless technol-

ogy  

 Digitalisation of public administration 

 Robots in the care sector, cleaning in-

dustry, etc. 

 Systematic  innovation processes 

 Implementation of a user-driven inno-

vation process for public institutions 

 Management systems 

 Human factors: Human- centred work- 

process analysis for improved effi-

ciency, quality, job satisfaction, work 

environment, staff retention and com-

petence development.    

 User-driven innovation integrated into 

public tendering and development pro-

jects. 

 Employee-driven innovation 

 Quality assurance in the public sector  

 New forms of public-private partner-

ships  
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10.2 Vision 

The GTS network’s vision for the development of the public sector is twofold: the first part 

concerns the vision expressed in RESEARCH2015 of freeing up human resources though 

the development and deployment of labour-saving technology and processes across a num-

ber of technological fields outlined above. To succeed, an inter-disciplinary approach must 

be taken involving both the technological dimension such as ICT and robot technology as 

well as the human factor and broader socio economic considerations. 

 

Recently the Ministry of Science, Technology and Innovation launched its “Strategy for im-

proving innovation in the public sector”, which identifies a major need for new thinking and 

innovation at all levels of the public sector. This includes everything from frameworks, man-

agement systems and strategy to organisational structure and user-driven and network-

based innovation through increased collaboration between public institutions and users, citi-

zens and other interested parties. As such, it addresses a large number of areas where the 

GTS net will be able to make a significant contribution.      

 

The GTS network has many years’ experience of developing and working with innovation in 

the private sector across many different segments and institutes. This applies, for example, 

to innovative methods and optimisation of production processes with potentials for exploiting 

this knowledge in innovations in the public sector, given the unique conditions which prevail 

there. Within the next few years it will likely be possible to improve quality and efficiency in 

the public sector drawing on lessons from the private sector. The GTS network has a privi-

leged position based on the role the network plays as a knowledge broker in numerous pub-

lic-private development projects. 

 

The vision is to contribute to an innovative user- oriented public sector capable of providing 

leading edge welfare and quality of life in Denmark based on efficiency, quality, and service 

differentiation.  

10.3 Commercial strengths  

The Danish model builds on a relatively large competent public sector with numerous public-

private partnerships. Several international researchers confirmed during the meetings of the 

Danish Globalisation council that the institutional fabric in Denmark constitutes a major com-

petitive advantage which could be exploited with the purpose of situating Denmark among 

the leading providers of future user-friendly public services. 

10.4 Cases 

Telemedicine in tomorrow’s health authority  - Better diagnoses, en-

hanced quality of life and lower costs  
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Demographic changes will have a significant impact on future health services. A growing 

elderly population will likely increase pressures on services provided in mere numerical 

terms. Due to research advance, treatment opportunities and thus costs are rising, which 

could impact public expenditure unless appropriate development measures which could 

lead to break-through innovations are initiated now. This will involve preventive meas-

ures to improve the general health – also of elderly. It will also involve improved diag-

nostics, treatment, and rehabilitation contributing to enhanced quality of life and mobility 

for patients.  

 

Telemedicine holds immense potentials. It involves linking and exchanging data between 

the medical treatment provider and the individual patient/people in special high-risk 

groups, or between specialists regardless location and the actual provider of health ser-

vices. One example is the monitoring of outpatients..When an emergency occurs, ”perva-

sive computing” and wireless technology make it possible to forward  information to the 

treatment provider’s system, for example if an elderly person falls and is unable to get 

up without assistance. The technology reduces the need for frequent face-to-face consul-

tations or admittance to a hospital whilst simultaneously allowing the individual to be 

more mobile and independent in  everyday life. Today telemedicine is already proving 

indispensable in new forms of diagnosis, therapy and recuperation services.     

 

 

Innovation agents in the public sector 

Innovation agents in the public sector are individuals with special expertise and insights 

in the problem assessment and potential innovation gains these institutions may have. 

Their role is furthermore to act as a broker to those environments  which may offer the 

best and most appropriate solutions given the specific context..  

 

This development proposal builds on the outcomes of the Innovation Agent Scheme 

achieved during the past one-and-a-half years in collaboration with  companies with less 

than 250 employees. Three GTS Institutes have provided innovation checks in companies 

in  their respective regions. The innovation agents have assessed innovation needs in the 

companies and have on this basis brokered access to relevant knowledge institutions 

capable of providing the appropriate assistance to the specific innovation needs in the 

company. The innovation agents use a 360 degree innovation methodology comprising 

an assessment of technology, strategy, organisation, business and  market development. 

Statistics from one of the participating GTS institutes show that during the scheme’s first 

18 months the institute carried out 285 company consultations, which resulted in 174 

innovation checks which generated  67  proposals that led to concrete projects. In addi-
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tion, nine innovation seminars were held with over 350 participants.  

The knowledge gained from these activities provides a solid base for developing the con-

cepts and outreach methods relevant to the public sector at large..  
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11 Service innovation 

The service sector is the largest sector in Denmark, accounting for 70 per cent of Denmark’s 

gross value added. More than eight out of ten new jobs are created in the service sector..   

 

However, the concept of service innovation extends far beyond the public and private service 

sector. Services do not merely comprise assistance or other service forms, but are increas-

ingly embedded in physical products. As production companies outsource as part of their 

competitive strategies, services remain the key remaining in-house function. Services are 

therefore a central part of all companies’ value creation – irrespective of industry, sector, size 

or knowledge level. Therefore a growing number of traditional production and manufacturing 

companies keep their competitive edge by reinventing themselves as service companies.         

 

Service innovation has been defined as a strategic area of development; enterprises can 

gain substantial competitive advantages by exploiting technological development with new 

service concepts, because competitors have difficulty replicating integrated solutions. The 

potentials are demonstrated in the changes in the statistical base that illustrates sector dy-

namics and sector convergence. 

 

11.1 Potential 

In the table below two main headings cover a number of technological fields within which the 

GTS network has a significant potential to contribute to major innovations. 

 

 

Technology 

 

Process and organisation 

 Technology to support services in inac-

cessible environments    

 Wireless technologies: increased flexi-

bility, mobility and compatibility   

 E-business technologies: improved ef-

ficiency of production, administration 

and innovation 

 Aids and appliances / tools for handi-

capped / elderly people 

 Robot technology 

 Telemedicine: ”move data, not pa-

tients, doctors or materials” 

 Decision support systems – from prod-

uct delivery to solutions and services 

 Introduction of systematic innovation 

processes, including employee- and 

user-driven and end-user-orientated 

innovation  

 Experience economy 

 Work environments conducive to  in-

novation  

 Leadership in the knowledge economy  

 "Supply-LEAN" supplier chain optimisa-

tion  

 Implementation of technology in non-

technology sectors 

 Impact assessment and benchmarks  
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Technology Service innovation rooted in the conversion of technology and services covers 

fields which use technological successes as a basis for service innovation. This could, for 

example, be the development of telemedicine, which fundamentally changes the relationship 

between treatment provider and patient, offering options to access leading edge specialists 

regardless of location. Or it could be the development and implementation of e-business 

applications targeting SME’s and which include access to virtual user communities as a 

source of innovation and options to provide tailor-made solutions.    

 

Process and organisation covers soft technologies enabling service innovation through new 

processes and organisation. This includes, development and implementation of new forms of 

systematic innovation in the shape of “Service Engineering” or user- and employee-driven 

innovation. 

11.2 Vision 

Firms are challenged, particularly those in the services, transport, and logistics branches, 

which have traditionally competed on cost parameters. This group of firms will often not have 

sufficient absorptive capacity to benefit from traditional forms of knowledge provision.
1
 How-

ever, also companies in the manufacturing industries have internal barriers regarding their 

capacity to enter formalised knowledge collaboration in the interface between technology 

and users.      

 

Within the scope of Research2015, the GTS network can provide a substantial boost to a 

converging manufacturing and services sector. This will involve partnerships to exploit tech-

nology and service integration in unique products and services, on the basis of the core 

strengths of the specific enterprises. The GTS network has collaborated for many years with 

the service sector, which has yielded a great deal of knowledge about the challenges that 

confront the sector. Through collaboration with service companies, the GTS network has 

gained unique insights and capacity in developing services with a strong customer orienta-

tion. The GTS network can exploit this knowledge to the benefit of the production sector as 

well as for next stage innovations in the services sector in its transformation to unique cus-

tomer focused service-orientated companies.       

 

11.3 Commercial strengths   

Denmark has a well-developed service sector which is currently in a growth phase, driven by 

international price competition in the manufacturing industry. In order to remain competitive, 

many large manufacturers develop into service providers as a means of market differentia-

tion.. Given that Denmark’s competitive advantage builds on a high-skills high-wage strat-

                                                      
1
 Innovation in the services sector.(2008) Danish Technological Institute 

Working paper Ministry of Science, Technology, and Innovation. 
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egy, Danish companies will need to develop their capacity to exploit the opportunities from 

product and service conversion as a means to increase their export potential.    

 

Whereas manufacturing companies have substantial experience in efficient logistics linked to 

products, the service sector has developed by imporving their processes and customer ser-

vice. For example, the construction industry – primarily a service sector – has benefited 

greatly from the introduction of product-specific methods from the manufacturing industry.      

11.4 Cases 

Technology to support services in accessibly difficult environments – the Danish 

wind turbine industry      

Service in relation to components poses increasing challenges due to the complexity in 

products and due to the distributed nature of production and pre- and after-sales ser-

vices. 

 

This is the case in, for example, the wind turbine industry, which currently has a growth 

rate comparable to that enjoyed by the car industry in its heyday. From producing the 

whole product at one site, the industry is evolving by outsourcing parts of production to 

an army of sub-suppliers. At the same time, wind turbines are becoming ever more 

technologically complex, which in turn places greater demand on support and mainte-

nance functions. Technologies to support the servicing of complex technological compo-

nents in wind turbines will become a critical competitive parameter for the wind turbine 

industries’ abundance of sub-suppliers.   

 

 

Innovation and business development in the interface between manu-

facturer and service provider.    

Within the last ten years, there has been a steady convergence between manufacturing 

and service companies, as an increasing number of physical products are supplemented 

with service elements. This convergence offers key innovation opportunities for Danish 

companies.  

    

An illustrative example is the interface between service and ICT, offering unique oppor-

tunities for product and service improvements and for service facilitation. This could 

apply to the toy producer who may activate a complete 3D visualisation of a toy assem-

bly kit in the shop, or producers/installers who jointly produce completely new custom-

ised plumbing or window systems.  
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Still, resource issues prevent manufacturing companies or service providers from ex-

ploiting  opportunities on an individual basis. Across sectors there is a need to explore, 

identify, and systematise future needs for convergence between service and manufac-

turing across industries, technologies and services, building on leading edge R&D glob-

ally and with the involvement of leading edge users.     

 

GTS has substantial experience in collaboration on innovation measures across sectors, 

including developing and applying inter-disciplinary methods to accelerate and anchor 

innovation capacity in the many Danish SME’s thereby improving their global growth 

potential.   
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12 Sustainable infrastructure (utilities, transport, communication and 

planning)  

The focus area sustainable infrastructure is seen here in a wide perspective covering trans-

port and transport systems, utilities infrastructure and communication, logistics and planning. 

As such, infrastructure covers far more than just transport. Infrastructure also includes drain-

age and sewage systems, clean tap water, and cables and fibres for internet communication 

and telephony, as well as a reliable electricity grid.       

 

The future infrastructure faces a number of challenges, including, firstly, finding solutions to 

the urgent problems posed by transport, for example the consequences of growing traffic 

jams and the time wasted as a result, extremely adverse environmental effects caused by 

CO2 emissions, minimal energy efficiency and a need for concerted coordination and long-

term integration of transport solutions both in cities and in the country. Secondly, they in-

clude making sure utilities systems are efficient and reliable, and dealing with the many side-

effects caused by ongoing climate change, for example ensuring a ready supply of clean 

drinking water, adequate drainage and coastal protection.     

 

But there is also a pressing need for radical new ways of thinking, for example in the form of 

the development of technologies and a supporting infrastructure for the substitution of fossil 

fuels, concepts such as sustainable green cities or the fusion of ICT solutions with infrastruc-

ture on a strategic level to handle new utility and transport systems, etc. The integration with 

ICT not only has potential in the form of monitoring and improving coastal early warning sys-

tems and carrying out logistical planning; ICT development also has the potential to change 

everything from the way we shop to how and where we work because these activities are 

becoming less and less dependent on physical mobility.          

12.1 Potential 

The table below shows three main headings covering a number of central technological 

fields which the GTS network considers to have particularly significant potential for the GTS 

network itself to make a major contribution.  

 

Utilities Infrastructure Transport 

 Maritime technology: navi-

gational conditions, route 

planning, operational opti-

misation   

 Maintaining RBI/RCM: 

maintenance systems fo-

cusing on personal safety, 

environmental protection, 

 Sustainable green cities 

where rainwater is used as 

a resource   

 Maintenance and upgrading 

of drainage and water sup-

ply systems   

 Implementation of new 

 ITS – Intelligent Transport 

and Traffic Systems 

 Electric and hybrid forms of 

transport 

 Goods transport and logis-

tics 

 Traffic monitoring and 
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Utilities covers technological fields which have to do with the development of technology to 

ensure a sustainable utilities infrastructure. One example is the development of bio-fuels to 

be used as a substitute for fossil fuels which can, for example, contribute to meeting the 

current challenges posed by the emission of ultra fine particles. Another is the renovation of 

water supplies and drainage and sewage systems, which represent urgent and wide-ranging 

challenges. This goes for both Denmark and the rest of the world, which is why there is so 

much export potential in this sector.    

 

Infrastructure covers technological fields aimed at the infrastructure in a broad, overall per-

spective. There is a great deal of potential in the development of both ICT decision-

supporting systems and stronger and more environmentally-friendly materials that can help 

minimise developmental and operational costs in future investments in infrastructure. In addi-

tion, run-down drainage systems will require investment running into billions of kroner and 

the EU’s new flood directive is expected to require improvements in coastal protection as 

defence against flooding from the sea.    

 

Transport covers technological fields aimed at developing solutions to the challenges inher-

ent in the transport sector - a sector that draws on a large number of technologies ranging 

from the development of new transport cooling systems, inter-modal transport, combined 

logistics and ICT in logistics and the transport sector, to the implementation of fuel cells and 

the development of traffic and infrastructure monitoring technologies. For example, sensor 

monitoring of infrastructure is a method that has great potential for the regulation of the ever 

increasing streams of traffic, an area where Danish SME’s will have excellent opportunities 

for making their mark on the international market.       

utility security and/or pro-

tection of economic inter-

ests   

 Maintenance and renova-

tion of public utilities (elec-

tricity, gas, waste water)  

 Bio-fuels as substitutes for 

fossil fuels  

 Decision support systems 

for operational manage-

ment  

 

technologies in the physical 

infrastructure 

 Decision support systems  

 Telecommunication (wire-

less, cable/fibre) 

 Coastal protection and 

planning in accordance with 

EU flood directive  

regulation and behaviour 

regulation   

 Emission measurement 

 "Road pricing" technologies 

 Route planning 
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12.2 Vision 

The vision is that by 2015 significant progress will have been made towards creating an in-

frastructure where transport, utilities, communication and planning challenges are faced 

through commonly thought-out sustainable solutions.   

12.3 Commercial strengths   

The Danish business sector is strongly represented in a number of key areas in the devel-

opment of sustainable infrastructure. For example, Denmark has a strong position as a sub-

supplier to the car industry as well as providing equipment for packaging and goods trans-

port, IT and logistics, RFID tags and much more.    

 

At the same time, the GTS network possesses knowledge and facilities covering a large 

number of sectors which can contribute to supporting the development of a sustainable in-

frastructure in a broad perspective, for example in testing and demonstration facilities for a 

whole range of industries including packaging, logistics, transport emissions, new bio-fuels, 

hybrid and electric forms of transport, the simulation of coastal defence systems and much 

more. On top of that there are several specific areas ranging from fuel cell applications and 

material technology through cleaning technologies to the whole ICT sector with components 

and technologies for the traceability and development of advanced decision support sys-

tems. Finally, the network has a considerable amount of expertise in concrete and steel con-

struction and has extensive experience in the maintenance of large infrastructural elements 

like bridges and railways.       

 

12.4 Cases 

Technological development in relation to ”Road pricing” 

Every European city is struggling with traffic problems as the ever increasing number of 

private cars leads to prohibitive costs in the form of lost working time, increased fuel 

consumption and unnecessary environmental damage. This in turn has an adverse 

knock-on effect on people’s health and stress levels.  

 

”Road pricing” is regarded as a behaviour-regulating measure to limit the use of private 

cars, but such systems have to be intelligent and perceived as reliable and just. We al-

ready have the “toll” as a first generation solution, motorway charges per kilometre  

driven in, for example, France and Italy as a second generation system, and the Swed-

ish/Danish automatic electronic Brobizz device and accompanying payment infrastructure 

representing a third generation system.     
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Fourth generation systems based on satellite navigation including payment infrastructure 

will not only be able to clock up kilometres driven, but will also set the price per kilome-

tre according to the route chosen, the time of day, the size of the car and maybe also the 

number of passengers, thereby constituting real behaviour-regulating technology. The 

current GPS system cannot support such a system, but with the introduction of the Euro-

pean Galileo navigation system in around 2012 and the new American GPS+ system in 

2014, the necessary infrastructure will be in place and we can equip our cars with a 

“black box” which can be read automatically by passing different check points. Denmark 

has the chance to reap huge benefits from technology for transport and the environment, 

one of the prime areas being as a technological developer of micro-electronics for vehi-

cles and software infrastructure, and as an international pioneer in sustainable infrastruc-

ture.         

 

Sustainable urban and water planning   

Sustainable cities create the basis for growth in a safe and secure environment and one 

factor determining quality of life is achieving a healthy town environment. One of Den-

mark’s contributions to global sustainable development is finding new ways in which 

towns and cities can co-exist with water. A growing problem in cities in Denmark and in 

the rest of the world is the more frequent incidence of flooding, and this is very costly in 

terms of both human and economic loss.        

 

The GTS network is taking part in development projects whose goal is to move away 

from the current “consume and throw away” society towards an integrated mindset 

based on understanding and respect for a rain/water cycle that is in line with the thinking 

behind green areas and the city’s infrastructure. There is, for example, focus on develop-

ing city infrastructures so they also remain functional even when more rain falls than a 

city’s drainage system is designed for. Here, the GTS network will contribute with soft-

ware development and methods to analyse and describe the positive effects of new 

green infrastructures from, for example, drainage systems and urban planning. These 

methods are also much sought after at the moment in other parts of the world, and 

therefore there are excellent opportunities for exporting Danish knowledge, thereby con-

solidating Denmark’s leading position in the field.            
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13 Education, training and lifelong learning – sustainable innovation       

The quality of human capital is critical to our furture prosperity and welfare. Investment  in-

cludes measures to enhance the capability in our education system to implement and sus-

tain systemic innovation. Secondly the aim is to ensure that the development of innovative 

competences becomes an integrated component in the educational supply. Initiatives must 

comprise an interplay between formal education and training and on-the-job training to en-

sure efficiency and coherence in approaches. Despite a growing policy focus on drivers of 

innovation- and in this context the role of education, training and lifelong learning there is still 

a need to acquire a deeper knowledge about the type of management and organisational 

practices why may best advance companies’ innovation skills. A deeper insight in those fac-

tors that drive innovation could result in a knowledge – and evidence based approach to 

services offered, both with regard policy development for sustainable innovation as well as at 

the specific enterprise level.         

 

In fields such managerial and organisational practices- and the design of the firm based 

learning environment- the knowledge base is still fragmented.  A better knowledge base in 

this field could result in improved services to the many companies that strive to improvement 

their competitiveness through innovation measures..  

 

In OECD and in the EU there has been a growing interest in understanding and  exploiting 

digital technologies as a means to transform learning processes, but initiatives have gener-

ally been aimed at large enterprises with their own internal professional training depart-

ments.   

 

In the actual design and implementation of learning processes- a number of questions re-

main unanswered regarding what type of processes and practices are critical to fostering 

and sustaining innovation within a firm as a whole- and regarding specific groups in the 

workforce. Another question is to which extent it is possible to further innovation through 

actual planned education and training measures with focus on different aspects of innova-

tion, or if innovation processes are so contextualised so innovation has to be learned through 

daily practice with for examle support of experienced peers of external facilitators?  GTS has 

identified a need to invest in  the theme of human capital formation and innovation, to ac-

quire deeper insights into the factors that critical to promoting innovation in our small and 

medium sized firms., and as a basis for future services. Another aspect involves which type 

of reform processes and developments are necessary to gear the public education system- 

including the Danish public system for workforce development to promote a holistic approach 

to innovation.    
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13.1 Potential 

The table below shows under two main headings examples of central technological fields 

which the GTS network considers to have particularly significant potential within the overall 

theme. A  focus on these areas could contribute to further  the innovation capacity within 

firms and among those institutions that particularly play a role in workforce development in 

the SMEs. Furthermore it could lead to a fruitful collaboration between researchers in the 

field in research institutions- and the practical application of  leading edge knowledge in 

companies up until 2015.     

 

Learning technologies covers technologies that can support companies, especially SMEs, in 

supporting the innovation potentials by involving employees more broadly in innovation 

processes. ICT-based tools can be one of the means to improve knowledge sharing and 

collaborative work among distributed sites- a factor of growing importance due to changes in 

value chains. This involves setting up virtual classrooms and virtual collaborative work 

spaces building on some of the research advances made within the European framework 

programme, but also in national research contexts.      

 

Innovation also involves getting things right- in complex development process. Process 

technologies covers technologies that can be used for traceability and documentation in a 

competitive, globalised world. The same principles can be applied to the human factor for 

example in sectors such as in the medical and bio sector where there are strict compliance 

requirements on the whole supplier chain from the laboratory down to the small company 

that prints the labels. Through their certification system, the whole chain may be able to  

Learning technologies  Development process  

 Development of education systems 

with the purposes of innovation in 

contents and processes targeting 

SMEs 

 ICT-based interactive solutions (.ie 

performance support to participate 

in innovation processes and partner-

ships.  

 Virtual reality (advanced visualisa-

tion and interaction for simulation 

and modelling complex processes) 

 Increased collaboration with univer-

sities DK and abroad about systemic 

aspects of innovation in labour, vo-

cational and professional education. 

 EX: Metrology (training of personnel in measur-

ing methods tailored to innovation strategies in 

a company) 

 Process improvement technologies and methods 

(optimisation and cost-effective integration of 

approaches to innovation in SME’s)  

 Persons and system certification (systems for 

educational methodology, examination and cer-

tification of personnel). Improved knowledge 

about evolving methods of certification.   

 Skills for participation in employee-driven inno-

vation (managerial, organisational practices, 

more systematic utilisation of employees’ crea-

tivity and energy)    
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document that equipment and human resources comply with the requirements. The GTS 

institutes have a great deal of experience with the certification of both systems and people- 

all the way from defining the certificate requirements to carrying out the certification of per-

sonnel, and also with regard to more recent development where documentation and recogni-

tion of competences is used to further efficiency between that which is learned in a job con-

text, and that which is acquired through formal qualification.         

 

For many small companies that do not have the resources nor internal capacity to undertake 

long-term R&D to further their innovative abilities, employee- and market-driven innovation 

are vital to renew their products and processes and thereby their competitiveness. The GTS 

institutes have many years’ experience of facilitating knowledge generation in a company 

context with the purposes of improving their performance. This applies both to formalised 

knowledge transfer via courses, conferences and seminars, but also to more informal knowl-

edge processes through collaboration with a GTS consultant, or a team of consultants for 

shorter or longer periods. However, there is still a limited evidence base about which factors 

and types of processes which may best advance a company’s innovative abilities more 

broadly.     

13.2 Vision 

The vision is that by focusing on education, training and lifelong learning the GTS institutes 

can help stimulate Danish companies’ innovative efforts in relation to products, processes 

and markets. This focus area could be a  foundation stone that will allow the other focus 

areas to be successfully brought into play. Only when employees and managers in a com-

pany are competent and aware of those  factors which are critical to performance and inno-

vation ability, do they have the internal capacity to assess the type of knowledge transfer that 

is critical to their success.     

13.3 Commercial strengths    

The quality of a workforce capable of delivering products with a high level of embedded 

knowledge and with the ability to contribute to improved productivity is central in a country 

with high manufacturing costs and with generally high wage costs. That is the situation in 

Denmark, and that was one of the central background premises to the Danish Globalisation 

Council. Whereas a strong educational background was previously sufficient, this is not 

longer the case, due to the speed of change. Due to our industrial structure with many small 

companies, and because Denmark has to compete on other parameters than countries with 

lower wage structure- the theme relating to sustainable innovation and the role of human 

capital is central to the next strategic period. 
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13.4 Case 

ICT-based learning tools    

Today, there are a number of new learning technologies that can benefit education, 

training and lifelong learning. Over the last few years, there has been a marked in-

crease in the expansion and application of ICT-based tools in all parts of the education 

and training systems, as well as in the workplace.    

 

The new learning technologies make competence development possible in fields and 

industries which have not had any great tradition for in-service training and further 

education before, and where traditional courses are not sufficiently effective. By using 

e-learning’s multimedia universe with a strategic use of sound, picture and text that 

can support employees’ different learning styles, a more effective learning outcome can 

be achieved. An example of this can be found at recycling stations, where the GTS net-

work has developed an e-learning course about the correct sorting of waste. This is a 

course which communicates in easy-to-understand language and which is based on the 

day-to-day work itself so that the learning situation and the practical work are linked 

closely together.  

 

There is great potential in embracing the new learning tools both in the GTS network’s 

course and in-service training company and in knowledge dissemination work generally.  
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14 Health and safety and their interaction with environmental factors    

People’s health and safety are affected by a whole range of environmental factors – whether 

chemical, physical or micro-biotic. A number of these factors can be harmful to health while 

others promote good health and are vitally important.  

 

The need for players who can provide advice and consultancy services to companies at the 

interface between chemical, physical and micro-biotic processes on the one side and health 

and the environment on the other is growing. One example is found in consultancy services 

in relation to product development focusing on the effects and side-effects from chemicals 

and biological components. This is also true for safety and the working environment with 

regard to production and the application of technology. Finally, the same goes for emissions, 

disposal of waste products and recycling, where focusing on a product’s life-cycle and on 

human behaviour’s effect on the environment will become more and more central.   

 

This was one of the issues whose importance was stressed in the EU’s 2007 chemical direc-

tive REACH, which charges industry with the responsibility to ensure that their chemicals can 

be produced and used without any risk to health or the environment. Similarly the biocide 

directive, passed in the EU in 1998 and implemented into Danish legislation in 2000, has 

resulted in all active substances in biocides now having to be approved by the EU before 

they can be sold in an EU country. Both facts that will lead to an increasing need to register, 

test and assess the health risks associated with new and old chemicals.         

 

There is therefore great potential in supporting and strengthening Danish companies’ com-

petitiveness in the development of environmentally-friendly technologies, systems and prod-

ucts.  

14.1 Potential 

The table below shows three main headings covering a number of central technological 

fields which the GTS network considers to have particularly significant potential for the GTS 

network itself to make a major contribution.  

 

Sorting, treatment and 
recycling of waste   

Cleaner technology System approach  
 

 New systems for the ex-

traction of harmful sub-

stances from waste  

 Development of new 

methods to assess the 

behaviour of  new mate-

rial types in waste treat-

 Human predictive cell 

models to analyse sub-

stances harmful to the 

environment 

 Hygiene-optimised sur-

faces 

 Substitution of dangerous 

 Water Safety Planning: 

health-based knowledge 

and concepts for safe wa-

ter supplies  

 Integrated risk manage-

ment 

 LCA/LCM: Life Cycle As-



 
 

GTS 2015 - Technological focus areas 

 

67 Health and safety and their interaction with environmental factors  

 

 

Sorting, treatment and recycling of waste covers technologies that tackle the challenges 

thrown up by both waste and industrial emissions in the broadest sense. A more concerted 

effort in sorting waste streams will lead to significant economic, environmental and health 

gains. One example is the development of advanced measuring systems to extract harmful 

heavy metals and chlorine compounds. Another is provided by the development of methods 

to assess how new material types will behave in a waste treatment system, as well as any 

possible adverse effects on the environment and on people.      

 

Cleaner technology includes technological fields which address the challenges presented 

when unhygienic conditions and harmful substances lead to health and safety being com-

promised. An example is the development of hygiene-optimizing surfaces where a wealth of 

research has yielded results that can be applied to products to the benefit of the food and 

medical industries, but also in common everyday products. Another area of research is the 

human predictive cell models which analyse dangerous substances and which have great 

potential in relation to evaluating environmental compatibility (e.g. toxicity for an organism).        

 

System approach covers technologies that in a holistic perspective can show combinations 

of methods and/or technologies which can be brought together and combined in order to 

achieve the maximum possible effect. This could include technologies that focus on resource 

protection, integrated risk management, water treatment and life-cycle analysis 

 

14.2 Vision 

The vision is that by 2015 significant steps will have been taken in the form of a more con-

certed effort which will both embrace specific technical areas and cross-disciplinary techno-

logical development, where for example biological, bio-medical, chemical and material tech-

nical disciplines are combined to ensure the effective development of clean technology. This 

commitment will contribute especially to more effectively safeguarding people’s health and 

safety. At the same time, it also needs to support industry’s ability to comply with the re-

ment systems  

 Technology for "wet" and 

"dry" monitoring of indus-

trial emissions 

 Waste – recycling of 

depositions   

chemicals/substances  

 Predictive human models 

to analyse  substances 

harmful to the environ-

ment  

 Combating problems of 

resistance in relation to 

the use of antibiotics and 

biocides.  

sessment/Life Cycle Man-

agement to ensure opti-

mal exploitation of energy 

and raw materials, includ-

ing recycling  
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quirements and guidelines stipulated in the REACH directive, as well as creating opportuni-

ties for Danish companies to increase product development and exports.       

14.3 Commercial strengths      

Undesirable bacteria today costs industry billions of kroner both in Denmark and internation-

ally. At the same time, there is a growing understanding that new products which take ac-

count of both environmental and health issues can help give companies a distinct competi-

tive advantage. There is therefore a lot of potential for Danish companies which take up 

these challenges. Indeed, many large Danish companies are already involved in research 

into this field.   

 

The potential also includes opportunities for systems exports, for example waste sorting 

plants, cleaning system solutions that do not use chemicals and antibiotics, and overall plan-

ning and decision support systems.  

 

In addition, the GTS network has for many years distinguished itself by providing consul-

tancy, training and laboratory measurement services in the field. This applies especially for 

example to screening for environmentally harmful substances through advanced models.   

14.4 Cases 

Biocide washout      

Biocides are used in wooden constructions to ensure durability and protect the outside of 

buildings. The application of more environmentally-friendly biocides has meant, however, 

that the biocides are often more easily washed out of the materials, thus harming the 

immediate environment around the building, resulting in new health and environmental 

problems arising. On top of this, the EU’s Biocide Directive requires documentation of 

biocide use, which means that companies need to have access to quick and realistic 

methods of providing documentation, not to mention of course being able to draw on 

support and expertise about how active substances can function effectively whilst at the 

same time remaining only in the places where they were intended to be. GTS helps a 

large number of biocide and building material producers by developing new biocides and 

corresponding documentation methods to use with the finished building materials so that 

health and environmental problems are not just passed on to the immediate surround-

ings.      

 

 

 

Exposure scenarios for dangerous chemicals      

Exposure scenarios make up a central element in the evaluation of dangerous chemical 
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substances according to the EU’s new chemical directive REACH. In order to ensure that 

a chemical substance can be used safely, the company is required to draw up scenarios 

which cover the whole life-cycle of the substance from production or import into the EU 

to its disposal. It is first and foremost the manufacturer or importer of the chemical sub-

stance who has a duty to develop exposure scenarios and then communicate them down 

the supply chain. However, the individual user of a chemical must check the substance to 

assure themselves that they are using it in accordance with the instructions in the expo-

sure scenario.   

 

The GTS network defines and develops utilisation and exposure scenarios in collaboration 

with the companies involved. For example, if IT tools are being developed to meet down-

stream users’ need for checking and adjusting a particular exposure scenario, this would 

constitute development work carried out in close collaboration with Danish industry. 
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15 Better lifespace – space for life and growth      

Living space can be defined as the interplay between physical space and social processes. It 

is important that space in society is arranged such that it meets people’s needs and is not 

harmful to health or the social processes that occur within it. Good living space could be 

schools that advance learning, hospitals that cure people or buildings that people want to live 

in. Fortunately, Denmark has a long tradition for combining physical planning and social 

processes.     

 

A particular technological challenge in this context is linked to the quality and utility of our 

buildings, coupled with the fact that the competitive nature of the business world means that 

factors such as the interior climate, work environment and physical organisation of a com-

pany will increasingly have an impact on its efficiency and its ability to attract the right em-

ployees.    

15.1 Potential 

The table below shows two main headings covering a number of central technological fields 

which the GTS network considers to have particularly significant potential. As such, focusing 

on them will result in significant knowledge gains and opportunities for the development of 

our living space.      

 

 

Physical environment covers technologies aimed at the development and improvement of 

the parameters that determine the quality of people’s living space. This could include both 

the development and renovation of public institutions which promote a high level of learning 

or workplaces where it is considered desirable to ensure the best possible conditions for 

Physical environment   Perceptions and experiences 

 Maintenance-free building materials and 

sewers and improved renovation meth-

ods  

 Building surfaces – combating biological 

growth  

 Dangerous particles/spores in the inte-

rior climate  

 Effects of damp and temperature in 

buildings 

 Noise at/near source reduced  

 Comfort, safety and security in private and 

public areas  

 Design of tangible quality to increase quality 

of life and efficiency  

 Virtual living space for new experiences, play-

ing and learning   

 Human Factors (understanding of people’s 

needs, abilities and capacities as well as im-

plementation of these in technologies and 

processes) 

 ”Plants for people” for better work satisfaction 

and increased productivity 
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growth and creativity. Similarly, it could also include the planning and preparation of public 

areas and landscapes. This could, for example, be realized through the use of technologies 

to reduce noise and to combat damp in buildings or reduce dangerous particles and spores 

in the interior climate.    

 

Perceptions and experiences covers technologies for the optimisation of how people experi-

ence the living space they move about in. This could, for example, refer to the development 

of new technologies that lead to increased safety and security in both the public arena and in 

private homes. Moreover, the development of the experience industry will gradually assume 

ever greater importance as the service sector and industries that offer experiences grow, the 

development of computer games being a prime example. On top of this, there is growing 

recognition that the interplay between physical and psychological factors will become more 

and more important as society strives for increased efficiency in order to achieve a better 

balance between family life and work life, and faster and better treatment from the health 

sector.   

 

15.2 Vision 

The vision is that by 2015 Denmark will have far more attractive workplaces and better work 

environments than today. This could, for example, be realized by improving the physical 

environments for company employees through a cross-disciplinary approach or through de-

signing workplaces with a higher level of tangible quality. In addition, there is a huge chal-

lenge inherent in the design of tomorrow’s hospitals in relation to a global need that Denmark 

can make a significant contribution to. Today, Denmark already has an international reputa-

tion for design and architecture as well as for the application of advanced technology in, for 

example, the health sector. Similarly, the vision also sees Denmark as a pioneer in combin-

ing physical parameters and human factors together in the construction of our buildings.     

15.3 Commercial strengths 

Living space is a field in which many builders and manufacturers do business. It is therefore 

important that they can gain access to knowledge transfer for the advancement of their 

products and services. Mutual understanding and development of jobs, collaboration and 

processes will be necessary (e.g. between the builders and engineers carrying out the work 

on the one hand and architects, anthropologists and social experts on the other) so that radi-

cal new ideas can be developed and realized.   

 

In the near future, the adjustment of several green taxes will increase demand for new and 

improved products. Innovative construction companies and developers who sell themselves 

by delivering solutions attracting low green taxes are predicted to grow and provide potential 

for system and delivery exports.   
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From a technological and commercial perspective, new technology can contribute to creating 

virtual living space where physical and virtual materials are linked to each other in a particu-

lar context. Success will depend partly on developing new forms of interaction and partly on 

new ICT technology aimed at creating virtual living space. 

 

Products today have to be marketed as contributing to user experiences, and the experience 

industry in general is growing dramatically. Denmark has a lot of companies which form part 

of the experience industry, partly as providers of experiences (e.g. museums), partly as de-

velopers of applications or technology (e.g. the games industry). There is a great deal of 

potential to be found in developing a new global industry based on virtual living space.    

15.4 Cases 

Interactive experiences in a physical space         

The development of pervasive computing technologies has opened up new opportunities 

in relation to designing interactive experiences in a physical framework. By equipping the 

space with different sensor technology, it will be possible for someone to use their body 

to interact with the technology through physical movement. For the GTS network, an 

obvious avenue for research is how this can create space for new types of experiences 

and motivation for exercising in a sports context. Relatively little research has been done 

in this domain, but there are clear opportunities to improve sports and exercise experi-

ences across a wide range of players from people who would like to exercise, but don’t, 

to active amateurs, elite sportspeople and spectators at sporting events.       

 

 

”Mass customisation” of concrete constructions  

One of the construction industry’s challenges is constantly being able to produce more 

architectonically exciting buildings without increasing building costs. Via their strong 

presence in the building material industry, the GTS institutes are market leaders in key 

fields in the so-called industrialised construction sector at a European level, and are de-

veloping, for example, future concrete elements, where architects’ exciting ideas for indi-

vidual buildings can be translated into practice without any significant rise in price. This 

is made possible by converging milling robot technology with the latest concrete technol-

ogy – so-called self-compacting concrete, which is concrete that can be cast without the 

use of mechanical vibration. This convergence makes possible an industrialisation of the 

work processes which up until now have only been used in expensive and prestigious 

buildings because of the very labour-intensive work involved in erecting the formwork.    


