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Preface
For the past decade, the GTS institutes - Danish research and technology organizations (RTO) have reached a remarkable level of internationalization, especially in terms of commercial activities.
This paper serves to:
-

introduce the Danish RTO system
present the internationalization process of the GTS institutes, the drivers for
internationalization, and the current state
present GTS – Advanced Technology Group’s recommendation to Danish policymakers on
how GTS to a higher extent can support Denmark’s role in global knowledge exchange

The primary analysis was undertaken in spring 2010 followed by a formulation of recommendations,
which was published in autumn 2010.
This English version was comprised in spring 2011 to broaden and be able to discuss GTS’ current
internationalization and plans for the future with international partners and stakeholders.
Please feel free to contact GTS – Advanced Technology Group if you have any ideas, comments or
questions.
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The Danish GTS Institute System in brief
Accelerating the pace of bringing knowledge from labs to businesses is a main challenge for all
knowledge economies. In Denmark, the nine Authorised Technological Service Institutes (GTS
institutes) have a special obligation to secure the transition of bringing knowledge from labs to
businesses. They are all aiming to pave the way for more innovative and competitive Danish
businesses. The nine institutes comprise the Danish RTO system (Research and Technology
Organization), also referred to as the GTS Institute System.
The GTS institutes each have their own profile and vary in terms of size, field, research intensity
and historical origin. Jointly the institutes cover a very broad spectrum of technological areas from
agriculture and biotech over cleantech, nanotechnology and ICT to advanced electronics, energy,
maritime technology and much more.
The institutes are all not for profit organizations in the form of private, independent businesses or
limited liability companies. The institutes have high technical levels, and they are independent of
political and economic interests.
The Ministry of Science, Technology and Innovation approves a business as a GTS institute. An
approval is valid for a period of three years and provides the institutes with the opportunity to submit
applications for ‘Performance Contracts’ to The Ministry. The Contracts are aimed at research and
development in selected strategic areas. Performance contracts represent about 10% of total
turnover.
In total, the GTS institutes employ about 3,500 staff and generate annual turnover of EUR 432
million (2009). The lion’s share of turnover comes from selling knowledge and services on a
commercial basis. About half of the commercial turnover derives from international clients1.
The institutes are under a special obligation in relation to serving small and medium-sized
enterprises in Denmark. Via the GTS institutes, SMEs have access to the latest research-based
knowledge that facilitates business innovation, and 9 out of 10 Danish customers are SMEs.
The GTS institutes have two primary tasks:
Creating innovation and development in Danish businesses
The GTS institutes play a key role in terms of making Danish businesses more innovative and
competitive. Through a wide range of applied research projects, the institutes develop and gather
insight and knowledge of new technological methods and make it applicable for businesses. GTS
institutes are businesses’ primary access point to the knowledge system. In this way, the GTS
institutes are the link between new research and businesses.
Maintaining and developing the technological infrastructure in Denmark
Through the GTS institutes, businesses can access valuable technological equipment currently
unavailable in the market, such equipment being specialised laboratories, advanced test facilities,
certification and other technological services. The GTS institutes are estimated to have specialised
technical equipment worth EUR 210 million. The facilities are unique and involve considerable
establishment, maintenance and development costs.
The GTS institutes participate in a number of research and development projects in cooperation
with businesses and research institutions in Denmark and abroad. Not least the global activities
enable the institutes to be constantly up-to-date on the latest trends and thus to develop services
ahead of market demand.
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Four of the institutes are responsible for the primary turnover to international clients (DHI, FORCE

Technology, Danish Technological Institute, and DELTA.
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The Internationalization of the GTS-institutes
For the past 10 years, the GTS institutes have reached a significant level of internationalization. The
development is a consequence of the increasing globalization and the challenges and possibilities it
brings.
The GTS institutes have maintained their strong focus on the needs of Danish small and mediumsized companies and at the same time seen the opportunities presented by globalization and
European research policy. This has led to two primary trajectories in regard to international
activities; the internationalization of commercial activities and increased global collaboration in R&D
activities.
Internationalization of commercial activities
In comparison with other European RTOs, the level of internationalization of GTS´ commercial
activities has been remarkably high.
Already in the early 1970s, GTS started to expand its commercial activities by entering international
markets for knowledge services. This process was accelerated dramatically in the late 1990s by
improved framework conditions, allowing GTS institutes to establish subsidiaries and other
representations abroad. Today 39% of the institutes’ turnover derives from international clients.
The primary turnover to international clients is based in the markets close to Denmark, i.e. the
Nordic countries and the EU, but also in big international markets (the US and Asia), and growth
markets (Latin America, Africa and the Middle East). In terms of types of activities, the primary
commercial activities involve consultancy services, sale of advanced products and software, and
test, certification, and calibration services. In addition to this, the institutes perform contracted R&D
and deliver educational services (detailed figures are show in section 3).
The international commercial turnover contributes significantly to the institutes’ ability to invest in
R&D and hence further develop the knowledge base of the institutes. In addition to this, solving high
end consultancy assignments and contracted R&D for international clients contributes to the
national knowledge base and the institutes’ international outreach.
Global collaboration and knowledge exchange
Denmark is known for an ambitious research policy both in terms of university-based basic research
and applied research. Denmark does, however, remain a small player in the global knowledge
economy and produces a small part of the world´s total research.
In the globalized world, knowledge and the ability to capitalize on that knowledge equals competitive
edge. The ability of a national innovation system to gather knowledge from international sources
available to companies is therefore of major importance. In this GTS plays an important role in
Denmark as many especially small- and medium-sized enterprises do often not have the
competencies and resources to collaborate with international knowledge partners.
GTS has a long history of collaborating with universities, RTOs, national laboratories and R&D
intensive companies outside Denmark. This collaboration is important in maintaining the high level
of the GTS institutes knowledge base and continuously developing new services and mature
technologies in order for them to be commercialized.
For the past years, GTS has had a significant increase in the level of international R&D activities
such as:
-

Participation in FP projects and other R&D projects funded by the EU
Collaboration with universities, RTOs and other research institutions in the EU and the rest
of the world
Establishing of R&D activities abroad, 1/6 of all R&D is situated outside Denmark
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Drivers for internationalization
The internationalization of the GTS institutes is to a high extent driven by the need of the institutes
to grow and reduce dependency on national conditions. Especially international commercial
activities contribute significantly to the institutes’ viability and hence reduce the dependency of
national funding.
Another important driver is the fact that international R&D collaboration is becoming increasingly
important in order to continuously develop the institutes’ knowledge base.
Seen in the light of the national RTO role, GTS has always had an outset in Denmark and Danish
companies´ needs. With globalization, these needs have changed significantly, and services
supporting or related to internationalization are now an important part GTSs services. In addition to
this, the globalization of markets for knowledge intensive services has also influenced the institutes’
need to be able to work and compete internationally.
In recent years, GTS has gained increased political support to its internationalization and especially
the R&D activities, which has contributed to the development. The primary drivers for the GTS
institutes’ internationalization are summarized below and in figure 1:
Domestically, GTS faces the following challenges:
-

Limited possibilities for obtaining R&D funding
Limited knowledge available
Limited domestic market size

On the contrary, the international society offers:
-

Access to globally distributed knowledge resources through partnerships with e.g. :
universities, RTO’s, and national laboratories
R&D funding (EU and other)
Globally distributed and accessible specialized/niche knowledge
Global market potential

Limited knowledge production
Market size
Limited R&D funding

Global knowledge resources

R&D funding

Specialized knowledge

Global markets

Figure 1: Domestic limitations and international opportunities
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International activities
This section serves to present the most important international GTS activities along with supporting
figures showing the development in GTS’ internationalization. The majority of the figures are
published every year in GTS’ annual report, and numbers for 2010 will be available in July 2011.

Commercial activities
In 2009 GTS’ turnover reached EUR 432 million which was an increase of 14% compared to 2008.
80% of GTS’ turnover is commercial activities and 39% of the turnover derives from commercial
activities outside Denmark.
9% comes from Performance Contracts with the Danish Ministry of Science, Technology and
Innovation. This funding source is only available to the GTS institutes focusing on specific R&D
projects and is the institutes’ most important single source of R&D funding. In addition to the
Performance Contracts, GTS also applies for national and international R&D funding in competition.
This type of funding represented 11% of the annual turnover in 2009.
The following figure 2 shows the turnover broken down on primary activities.

Danish commercial turnover, private
Danish commercial turnover, public
Commercial turnover outside Denmark
Performance Contracts (R&D)
Other R&D funding, national and international
Figure 2: GTS turnover, EUR 432 million (2009)

Commercial turnover outside Denmark
As previously mentioned, 39% of GTS’ annual turnover derives from commercial activities to clients
outside Denmark, resulting in EUR 170 million in 2009.
The internationalization of commercial activities primarily started in early 2000 where the national
commercial activities and R&D funding where under pressure. The activities have increased steadily
over the past 10 years by more than 10% a year.
For the past five years, the national activities have recovered and have grown at the same pace as
the international turnover. The international turnover has remained approximately 40% of the total
turnover for the past 5 years.
The international commercial activities are primarily basic and high end consultancy services (33%),
sale of software and advanced equipment (27%), and test, calibration and certification services
(30%). In addition to this GTS offers educational services (7%), and performs contracted R&D
assignments for public and private clients abroad.
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Consultancy services
Test, calibration and certification
Software and equipment
Education
Contract R&D
Figure 3: Turnover to international clients - type of activity, EUR 170 million (2009)

The institutes’ international activities are primarily based in the markets close to Denmark. The
Scandinavian countries represent 43% of the international turnover and the rest of Europe
represents 25%. The GTS institutes are also active in major global markets, with 8% of the turnover
being based in the US and 15% in Asia. In addition to this, GTS has some activities in the new
growth markets, with 2% of the turnover being located in the Middle East, 2% in Africa, and 1% in
South America. Finally, % is located in Australia and New Zealand.

Scandinavia
The EU and Europe
North America
South America
Africa
Middle East
Asia
Australia / New Zealand
Figure 4: Turnover to international clients – location, EUR 170 million (2009)
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GTS representations
The institutes have a number of representations all over the world and are represented in over 30
countries (se figure 5). The representations are mainly located in Scandinavia and the rest of
Europe, where the institutes are most active in terms of commercial activities. In addition to this, the
GTS institutes have representations in the most important international markets and knowledge
environments.
The representations are, in most cases, sales offices but also R&D facilities. The organizational
structure of the institutes ensures that the primary knowledge base is in Denmark.

Representation
Subsidiaries
Figure 5: GTS representations and subsidiaries
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International R&D activities
International R&D activities and collaboration with knowledge resources abroad support the
continuous development of GTS’ knowledge base and ensure that GTS can deliver high end
consultancy services and test and certification facilities to the highest international standards.
The following indicators show GTS’ international R&D activities in numbers and the development for
the past five years.
R&D collaboration with international knowledge partners
In 2009, the GTS institutes participated in 139 international R&D projects. These projects are an
important source for GTS to build new cooperative relationships with international partners and
develop and gain access to new knowledge, technology and R&D funding. The projects are funded
nationally as well as internationally. The following figure 6 shows the development of R&D projects
with international partners for the last 5 years.

Figure 6: R&D projects with international partners

Collaboration with universities, RTOs and other knowledge partners
Collaborative agreements and long term relationships with key knowledge partners are a strong
source of co-development of new knowledge and knowledge and technology exchange.
In recent years, GTS has engaged in a number of new partnerships for collaboration on for example
R&D and exchange of personnel.
In 2009 GTS had collaborative agreements with 229 partners outside Denmark. This is a significant
increase compared to the recent years. In the following figure 7, the development for the last five
years is shown.

Figure 7: Collaborative agreements with universities, RTOs etc.
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R&D abroad
Establishment of R&D capacity at international knowledge centers is a strong way to gain access to
local knowledge resources. Four of the GTS institutes have R&D locations outside Denmark and in
total, 15% of GTS’ R&D is undertaken at these locations.
In 2009, the GTS institutes had around 100 man years R&D outside Denmark.

Figure 8: R&D activities outside Denmark (man years)

Technology transfer and international standards
GTS has a number of activities with the direct purpose of making new knowledge and technology
available to Danish companies. This is an important part of the GTS institutes’ role in the Danish
innovation system.
In close relation to this, GTS has an important obligation to maintain and develop Denmark’s
technological infrastructure and making test, calibration, and certification services to the newest and
highest international standards available to Danish companies.
Matchmaking
GTS is using its comprehensive network with companies, universities, and RTOs outside Denmark
actively in a structured and marketed matchmaking service to Danish companies. This service is
especially delivered to SMEs which need specific, in-depth and highly complex knowledge in areas
where Danish institutions do not have the requested specialization.
Technology and knowledge transfer
Another way of making new knowledge and technology available to Danish companies is to acquire
the necessary knowledge and/or technology and bring it back to Denmark. This approach is suitable
if the technology can be put to use in many Danish companies. In these cases, GTS transfers
technology and technological platforms from international technology suppliers and research
institutions in order to make it available to Danish companies.
In this approach, GTS is often closely involved in further maturing and adapting technology in order
for it to fit Danish working conditions and make it easy applicable.
International standards and technological infrastructure
GTS has an obligation to offer test, certification and calibration services available to Danish
companies. Therefore, GTS monitors the development in international standards and participates
actively in the development of new standards.
In addition to this GTS ensures that test and calibration facilities are made available to Danish
companies. Jointly these activities make- GTS capable of maintaining and offering tests, certification
and calibration services that always meet the newest and highest international standards.
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Continuing the international trajectory
The GTS institutes’ current level of internationalization represents a strong base for future
international R&D collaboration and increased participation in global knowledge exchange.
An international evaluation of the GTS system from 20092 recommended that GTS continues its
international trajectory as it supports the institutes’ Danish RTO role.
In order to support increased knowledge transfer to Danish companies and development of the
institutes’ knowledge base, the international evaluation suggests that the future internationalization
of GTS should focus on delivering more knowledge intensive services to international clients and
increasing the institutes’ role in global knowledge exchange.
GTS highly supports the conclusion of the international evaluation and has developed a set of
recommendations to the Danish Ministry of Science, Technology and Innovation. GTS is now
working to fulfill the recommendations and to obtain political and financial support from stakeholders
and the industry.
The recommendations are formulated as possible initiatives that will:
-

Support Danish technology strongholds
Contribute to knowledge transfer to Denmark
Support a better correlation in the Danish innovation systems’ international outreach.
Develop the GTS institutes’ position as an attractive knowledge partner for international
partners

In brief the initiatives are:

2

-

Industry specific technology and knowledge exchange initiatives. Access to the newest
knowledge and technology is a key factor in maintaining and developing key Danish
industrial strongholds. In order to support especially new potential strongholds, GTS
recommends that a number of targeted frontrunner initiatives are established. The initiatives
should focus on establishing network and collaboration between GTS, selected Danish
companies and key international knowledge institutes and technology suppliers.

-

Collaboration with universities, RTOs and research institutions abroad. Collaboration with
international research institutions is of major importance to the GTS institutes’ global
knowledge exchange and the institutes’ ability to deliver new knowledge to Danish
companies. GTS recommends that the current level of collaboration is expanded through
increased support to framework agreements and R&D projects with knowledge partners in
and outside the EU.

-

Development and expansion of the GTS system’s matchmaking capacity. Danish
companies’ need for research based knowledge on highly specialized technological fields
has increased rapidly and still does. For several years, GTS has offered matchmaking
between Danish companies and national and international knowledge partners. GTS sees a
significant potential in expanding its matchmaking capacity in order to support more Danish
companies.

A Step Beyond: International Evaluation of the GTS Institute System in Denmark, Forsknings- og

Innovationsstyrelsen, March 2009
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-

Increased access to knowledge available via R&D programs funded by the EU. Especially
the EU framework programs provide a unique opportunity of international R&D funding and
collaboration. GTS has given recommendations on how to increase participation in FP
projects especially by SMEs.

-

Initiatives to enhance collaboration with Danish governmental representations abroad.
Denmark has a number of industry and innovation enhancing representations abroad,
primarily run by the Danish Export Council. GTS sees a clear potential in collaborating more
closely in for example tech scouting and partner search.

-

Involvement in international RTO networks and associations. Active participation in networks
and associations is a gateway to increase collaboration with other RTOs.

GTS has already started on some of the initiatives and has for example become a member of
EARTO and is currently working on a collaborative agreement with the Danish Export Council. GTS
is working on building political support and commitment for the remaining initiatives and
recommendations.
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About GTS
The nine GTS institutes are gathered in the Advanced Technology Group.
GTS – Advanced Technology Group thus represents Denmark’s most
research-intensive industry in the context of innovation policy.
GTS – Advanced Technology Group aims at promoting a strong Danish
research and innovation policy that utilises the potential of the GTS institutes.
Moreover, GTS – Advanced Technology Group performs and coordinates a
range of joint business activities and acts as a sounding board in technical
and managerial matters. GTS – Advanced Technology Group is also
responsible for the joint website teknologiportalen.dk
GTS – Advanced Technology Group is a member of EARTO, the European
trade association representing more than 350 research and technology
organisations (RTOs) from across Europe.

The nine GTS institutes:
•
•
•
•
•
•
•
•
•

AgroTech
The Alexandra Institute
Bioneer
DBI – Danish Institute of Fire and Security Technology
DELTA Danish Electronics, Light & Acoustics
DFM – Danish Institute of Fundamental Metrology
DHI
FORCE Technology
The Danish Technological Institute.

Contact:
GTS – Advanced Technology Group
Gregersensvej
DK-2630 Taastrup
Tel: +45 4516 2626
info@gts-net.dk
Read more about GTS – Advanced Technology Group and the GTS institutes at
www.teknologiportalen.dk/en
Authors: Ragnar Heldt Nielsen and Martin Krogstrup Nielsen,
GTS – Advanced Technology Group
Front photo: Lars Bahl

