Enabling
World Class
Manufacturing
in Denmark

MADE was launched in 2014 to provide Danish
manufacturing companies with a platform for
applied research, development, and innovation.
Through a unique collaboration between companies,
universities, and Research Technology Organisations,
MADE generates new knowledge and technology that
benefit Danish manufacturing companies of all sizes.

A Danish
Manufacturing Ecosystem
For Denmark to remain a competitive manufacturing country in the
future, we need to work together and exploit our positions of strength in
research, innovation, and education. MADE is an initiative spearheaded
by industry. We unite and strengthen the Danish manufacturing ecosystem, consisting of research environments, technological experts, major
manufacturing companies, and small enterprises.
In recent decades, globalisation has taught us
that we need domestic manufacturing if we
are to ensure a strong Danish economy. Manu
facturing is one of the cornerstones of a robust
national economy and a prerequisite for our
innovative capability.
This is why industrial -foundations and -associ
ations, and research environments have joined
forces to establish MADE – Manufacturing
Academy of Denmark. MADE’s vision is to use
research, innovation, and education to ensure
Denmark is a world class leader in advanced
manufacturing.
MADE is the Danish Cluster for Advanced
Manufacturing, appointed by the Danish
Ministry of Higher Education and Science and
the Danish Board of Business Development.

This national cluster status further strengthens
MADE’s efforts to unite the Danish manufac
turing ecosystem and to forge ties between
companies, researchers, and specialists nation
wide. MADE can make use of this to build on
the positions of strength for which Denmark is
renowned the world over:
• 	We are a world leader in high-tech products
of outstanding quality.
•	We have a high level of knowledge, a welleducated workforce, a flexible labour market and a strong tradition of collaboration
and trust.
• 	
We have many small companies, each
specialists and leaders in their own field.
MADE enables the dissemination of research,
knowledge, and new technology to Danish manu
facturing companies, regardless of size, sector, or
location.
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MADE produces knowledge,
MADE shares knowledge, and
MADE applies knowledge
What can MADE offer?

Applied
research
Research projects as a
knowledge engine. Ap
plied research is at the
heart of MADE’s work.
Research topics are de
fined by Danish Indu
stry and include a broad
range of topics. Projects
are prepared and run
jointly by Danish com
panies and universities
with technical expertise
provided by RTOs.
One element of MADE’s
research efforts is to
work with schools, uni
versities, and academies
to train the next genera
tion of manufacturing re
searchers in close collaboration with companies.

MADE builds
partnerships
across
borders
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Innovation and matchmaking across borders. MADE represents
Denmark in research networks and innovation initiatives in Europe,
focusing on digitalisation, automation, and sustainability.
In this role, MADE is a one-stop shop and bridge-builder for Danish
and international companies and institutions and can leverage its
European network to identify new initiatives and projects that match
Danish interests and research and innovation needs.

Education through new technology
New technologies and partnerships pave the way for learning.
MADE works to ensure that tomorrow’s employees in Danish
manufacturing companies understand and apply the newest
ideas and technologies. By exploiting technologies such as AR
and VR, in partnership with technical and vocational education
institutions, MADE creates opportunities for training and skill
enhancement.

Innovation and knowledge
Knowledge sharing paves the way for innovation. MADE’s
initiatives and events provide companies with access to stateof-the-art knowledge, the assistance of leading experts and a
broad network within Danish manufacturing. MADE innova
tion projects and activities give SMEs and larger companies
alike the opportunity to inspire one another and to discuss
common issues with their peers.
Knowledge generated during MADE’s research and collabora
tive projects is shared via a broad array of innovation events,
including conferences, company visits, open labs, and virtual
events. What’s more, companies can make use of MADE’s
specialised network to discuss issues related to their own
specialist fields.
Customised programmes, mentoring, and technological
assistance lead to innovation. MADE regularly launches
projects in collaboration with our partners to bring new
knowledge, technology, and innovation specifically to small
and medium-sized Danish manufacturing companies. These
projects allow companies to ask for help to test novel tech
nologies, to resolve concrete manufacturing challenges and
to develop common solutions to common problems jointly
with other companies.
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Where to find MADE
Universities

RTOs and knowledge
providers

MADE Board

MADE Secretariat

FORCE Technology, Aalborg
Aalborg University, Aalborg

Deputy Chair, Grundfos

Danish Technological Institute, Aarhus
Alexandra Institute, Aarhus
FORCE Technology, Aarhus
Aarhus University, Aarhus

DAMRC, Herning

Danish Technological Institute,
Hørsholm

Aarhus University, Skjern

Teknologisk institut, Taastrup
FORCE
Technology,
Esbjerg

FORCE
Technology,
Vejen

FORCE Technology, Nordborg
Chair, Danfoss

FORCE
Technology,
Lyngby

MADE
Secretariat,
Copenhagen

FORCE Technology, Munkebo
FORCE Technology, Odense
Danish Technological
Institute, Odense
University of
Southern Denmark, Odense

University of
Southern Denmark,
Sønderborg
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Technical
University
of Denmark,
Lyngby

Copenhagen
Business School,
Frederiksberg
FORCE Technology,
Brøndby

Five strategic initiatives
to meet industry’s challenges
MADE operates the MADE FAST research and innovation platform, an ambitious, national
collaboration with universities, RTOs and more than 50 Danish companies. The platform develops
and implements innovative, digital solutions to improve the Flexibility, Agility, and Sustainability
of Danish manufacturing companies and to give them better access to Talented employees.

1.

 ustainable Manufacturing Business
S
Models and Value Chain Design

This strategic initiative is aimed at developing new, sustainable business
models for manufacturing companies and testing them in industrial pilot
projects. The projects identify challenges, potential, and scalability. In addi
tion to FORCE Technology, Aalborg University, Copenhagen Business School,
and the Technical University of Denmark, around 15 companies of all sizes
are taking part in the initiative.

Project example / From disposable to recyclable
In order to accelerate sustainability and improve
their competitive position, Danish manufacturing companies both large and small are looking to develop sustainable and circular value
chains in MADE FAST. The aim of these ventures
is to demonstrate that it is possible to develop
business models that are both sustainable and
competitive. Examples include Grundfos’ and
Danfoss’ so-called “take-back” systems which
involve taking back end-of-life products, then
dismantling and analysing them before reusing
or recycling.
West Jutland SME Letbek is also hoping to establish a take-back system. Although small, Letbek
is one of Denmark’s leading manufacturers of
circular plastics, specialising in supply to the
construction and furniture industries. The SME

is using a MADE project to design a fully circular business model for their products for the
construction industry. The objective is to extend
their service life and then to take them back when
they are no longer usable. The key to Letbek’s
new take-back system is leasing their products –
for instance, traffic cones – rather than allowing
them to be part of a throwaway culture. How
ever, in addition to leasing individual products
to numerous customers, Letbek has an ambition
to reuse the materials from worn and broken
products to manufacture new plastic products.
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MADE research platforms
are for small companies, too
MADE research platforms are not confined to large companies
– 70% of the companies involved in MADE FAST are actually SMEs.

Up to 100 employees
in Denmark

More than 1,000
employees in Denmark
251–1,000 employees
in Denmark
101–250 employees
in Denmark
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2.

Value Chain Execution and Optimisation

The objective of this strategic initiative is to optimise the value chains of Da
nish manufacturing companies with the help of innovative digital solutions,
maximising competitive edge and minimising environmental impact. In
addition to FORCE Technology, the Danish Technological Institute, Aalborg
University, Copenhagen Business School, and the Technical University of
Denmark, around 10 companies are taking part in the initiative.

Project example / Digital transformation: A process that took days now takes mere minutes
Just outside the Jutland town of Thisted lies Europe’s largest manufacturer of buckets for excavators and wheel loaders: Sjørring Maskinfabrik. It is quite a challenge to streamline the
supply chain and bucket manufacture because
every single customer has its own specific bucket design and materials requirements. Sjørring
Maskinfabrik is therefore using MADE FAST to
develop solutions for digitalisation and optimisation of the entire value chain, from sales to
design and production. Sjørring Maskinfabrik
has already made use of a MADE project with
Aalborg University to develop an online system

3.

for customers to adapt their bucket design. The
system then immediately gives them a price and
delivery time for the design. A process that previously took days now takes mere minutes.
The aim now is to digitalise the remainder of
the manufacturing value chain, with the help
of software company PDM Technology, among
others. Sjørring Maskinfabrik’s vision is for
their production plant to be able to adapt automatically when a customer submits requirements online and to be able to receive automatically generated design and product data.

Agile Production Systems

The aim of this strategic initiative is to create agile, flexible – yet non-productspecific – manufacturing systems. Manufacturing systems should be able to
handle radical up- and downscaling of production capacity, but still be able
to convert quickly and efficiently to small-scale and alternating product lines.
In addition to the Danish Technological Institute, Aarhus University, the Uni
versity of Southern Denmark, and Aarhus University, around 15 companies
are taking part in the initiative.

Project example / Fast, flexible, and automated production of PCBs
Despite the electronics industry’s focus on
automation, challenges remain. Small-scale
production runs are especially troublesome to
automate as automation traditionally is only
viable when producing large volumes. Seve
ral Danish manufacturing companies – both
small and large – have therefore joined forces in
MADE FAST to identify an automated solution
for taking the pressure off their employees and
improving the efficiency of their manufacturing
process. One of the partners is Danish SME Paul
E. Danchell, a leading Scandinavian supplier
of electronics. The new solution the partners
are working to develop and test, is tailored to
Danchell’s needs, and Danchell itself defined the

requirements for production rates and specifications. The solution is to help Danchell automate
small-scale and high mix Printed Circuit Board
assembly, today, this is a purely manual process.
Through knowledge sharing, and with the help
of MADE specialists and the latest technologies
in, for instance, cobots, 3D printing and digital
twins, the aim is to develop an automated solution that is flexible and inexpensive enough to
support the manufacture of small-scaleand and
high mix PCB assemblies. In addition to helping
Danchell and other businesses increase the le
vel of automation, the system must be able to be
quickly retooled and programmed for the manufacture of new workpieces and products.
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4.

Sustainable Upscaling Through
Digitalisation of Manufacturing Processes

The aim of this strategic initiative is to design digital tools for modelling
and optimising manufacturing processes. The idea is to reduce the phase-in
time of new products and perform quality assurance of production in real
time. In addition to the Danish Technological Institute, Aarhus University,
the Technical University of Denmark, and the University of Southern
Denmark, almost 20 companies are taking part in the initiative.

Project example / Pop-up factories with digital twins
Vestas’s wind turbines keep increasing in size
– so much so that the blade span has increased
by 3.8 metres a year over the past 15 years. As
a result, the ever-larger blades have become
more expensive and more difficult to transport.
In order to cut down on the need for transport,
Vestas wants to build “factories” on wheels
that can be quickly packed away into containers and shipped to all corners of the world,
wherever there is a need to manufacture the
components. To realise this vision, Vestas will
run a research project in MADE FAST to deve
lop a digital twin of their manufacturing faci

5.

lities. The project will provide a digital simulation of how to assemble the “factory” and give
employees options for improving the set-up.
Apart from being a user’s manual for a highly
sophisticated assembly kit, the digital twin will
simulate production in practice and allow employees to monitor the quality of the assembly
and dismantling processes.
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Sustainable and Agile Workforce

The aim of this strategic initiative is to improve employees’ skills in com
plex manufacturing processes and challenging environments through use
of new digital technologies, including AR/VR and digital twins. In addition
to the Alexandra Institute, Copenhagen Business School and Aarhus Uni
versity, around 10 companies of all sizes are taking part in the initiative.

Project example / AR technology and robots help operators
with challenging assembly processes
The LEGO Group wants to use artificial intelligence (AI), robots and augmented reality (AR) to
make it easier for operators to assemble casting
tools for their manufacturing process. LEGO has
joined forces with KUKA and Aalborg University
to develop solutions that will provide operators
with interactive and digital AR instructions for
assembly of casting tools using KUKA robots.
When an operator begins assembling a casting
tool, step-by-step AR instructions start up to
ensure that the tool is correctly assembled. The
collaboration between robot and human during
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the process will be based on mutual communication. For instance, the robot will use AI to gain an
understanding of the assembly process and will
notify operators if they make an error. The aim
of the research partnership is to push the boun
daries of existing AR technology and of the collaboration between human and machine.
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MADE builds
global bridges
MADE represents Denmark in
innovation and research networks and initiatives in Europe, focusing on digitalisation,
automation, and sustainability. This gives both Danish and
international companies and
institutions the opportunity to
use MADE as a one-stop shop
and bridge-builder. In addition,
MADE uses its European network to identify new initiatives
and projects that match the
research and innovation interests of Danish manufacturing
companies and to import know
ledge to Denmark.

SINTEFF

DIMECC

RISE

IMR
MTC

ARMSA

TNO
Frauenhofer IPA

Systematic

International activities
MADE is internationally recognised as a Digi
tal Innovation Hub (DIH) and is a member of
the European Factories of the Future Research
Association (EFFRA). As a DIH, MADE pro
motes the digitalisation of SMEs, in particular,
and contributes to the efforts of the European
Digital Innovation Hubs (EDIH). In its collab
oration with EFFRA, MADE helps boost indu
stry-driven manufacturing research through
EU-run public-private partnerships.
MADE is also a member of several European
consortia and projects. Examples include, the
C-VoUCHER project that focuses on develop
ment and implementation of circular business
models, the Robot Union project, focusing on

Nord-Vest RO
AFIL
Tecnalia

encouraging more widespread use of robots
by SMEs, and the ADMA project that focuses on
supporting SMEs on their journey towards the
manufacturing facility of the future.
As part of its international commitment, MADE
offers an annual study trip. Each year, we
choose a European region for visits to manu
facturing companies and centres of excellence.
Furthermore, MADE works to attract talent from
overseas to Danish manufacturing companies.

International partners
MADE has a widespread network of interna
tional connections, a selection of which are
shown on the map above.
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INNOVATION AT MADE
From research to knowledge sharing and implementation

Examples of MADE’s
innovation activities
New technologies, partnerships, and ideas continually push the boundaries of Manufacturing
Denmark’s potential. A MADE partnership creates and shares novel solutions to everything
from sustainable business models to virtual training of employees and use of new materials and
manufacturing methods. The innovation and knowledge sharing we provide further strengthens
the competitive position of Danish manufacturing companies on the global market.

From Rubbish to Revenue:
Nordisk Staal finds the
golden goose of manufacturing
When the USA imposed a 25% duty on import
ed steel it put a halt to Nordisk Staal’s export of
steel mallets to the country, and the SME had to
stop production. Fortunately, CEO Jan Sørensen
discovered a powder produced as a biproduct
during the manufacturing process. Up to that
point, the powder had been considered waste
but Jan Sørensen wondered if the powder could
be used in 3D printing. In a MADE demonstra
tion project, numerous analyses and tests of the
powder indicated that it had potential to elevate
the Danish SME to the position of global player
on the 3D printing market. Specialists attached
to the project described the powder as “too good
to be true” because, in tests, it proved to print
extraordinarily well. It also has unique pro
perties which make it ideal for printing strong
materials. The results of the demonstration
project indicate that Nordisk Staal has saved the
golden goose from the rubbish tip, and they are
now well on their way to becoming Denmark’s
first manufacturer of 3D printing powder.
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Read more and
listen to the story
of the Nordisk
Staal demonstration project here:
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New system resolves
one of the greatest
cobot challenges

KUKA, Poul Johansen Maskiner, and Dan
foss joined forces on a MADE development
project to design a feeder system that would
make it quick and easy for robots to handle
different parts. During the MADE project,
the companies shared knowledge and de
signed a prototype with the help of the Da
nish Technological Institute.
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product within the space of half an hour,
and a new product can be introduced in less
than two hours. This versatility is partially
due to the fact that the feeder system’s con
veyor and vision program are replaceable,
eliminating the need to customise a solu
tion for each single product. All that is re
quired is a new conveyor guide, which can
be 3D printed.

Read the full
article about the
development
project here:

The prototype proved to be so versatile that
it can be reset to handle a previously run

A sneak peek into SKOV’s use of data
simulation in their manufacturing process
Vision control, a digital twin, and new on
line services – manufacturer of cooling and
ventilation systems SKOV presented the la
test additions to their technology when they
opened the doors to their Glyngøre factory.
Visitors were given a guided tour of the com
pany’s production facilities, test centre and
showroom as well as the opportunity to ex
perience at close quarters SKOV’s newly de
veloped management system for livestock.
With the help of vision control, the manage
ment system collects data about the weight
of the animals, the composition and distri
bution of feed and the condition of the live
stock shed – in real time. The system enables
farmers to make optimal use of feed, water,
energy, and labour and helps them keep
their prices competitive. SKOV also presented the special room they use to test their
ventilation and cooling elements. In this

room, SKOV can adjust conditions such as
tempe
rature, ceiling height and air distri
bution, to simulate 1:1 the conditions in a
specific shed.
At the end of the visit, SKOV revealed their
plans for selling subscription-based online
services. As an element of this, SKOV has
plans to offer clients intelligent monito
ring of production, enabling prediction of
incidents and alerts about inappropriate
developments.

Learn more
about the
company
visit here:
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Make a note in your
calendar of the next
MADE Open Lab and
other innovation
activities:

Suction pads, wheels
and laser-sharp eyes
The MADE Open Lab event was held at the
Danish Technological Institute in Odense
where visitors were invited into a world of
cobots and automated solutions, in many
shapes and sizes and with an abundance of
functions. They had the opportunity to see,
hear and touch some of the market’s most
cutting-edge solutions.
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A variety of companies demonstrated their
systems and robots, including Omron.
Omron demonstrated their autonomous ro
bots. VOLA’s factory building was one of
the first in the world to have these robots
installed. They move freely between the
employees on the factory floor, transporting
boxes to the assembly benches.

Facts about MADE
Membership profiles
More than 1,000
employees in Denmark
251–1,000 employees
in Denmark
Up to 100 employees
in Denmark

85%
SMEs

101–250 employees
in Denmark

Who funds MADE FAST?
Universities
and RTOs
19 %

Companies
45 %

Innovation Fund
Denmark
30 %

Vocational
colleges
2%

Private foundations
and associations
4%

Who funds MADE activities?

Activities in the Danish Cluster
for Advanced Manufacturing
are cofinanced by the Ministry
of Higher Education and Science
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Learn more about how MADE
can help you become a part of the
Danish manufacturing ecosystem at

made.dk
MADE – Enabling World Class Manufacturing in Denmark

MADE – Manufacturing Academy of Denmark
Industriens Hus, Vesterbrogade 1E, 2. Sal.
1620 København V
Tlf: +45 2112 3930
MADE - Manufacturing Academy of Denmark
made_denmark
info@made.dk

