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Foreword

ING has no doubts whatsoever about the importance of manufacturing industry for the Dutch economy. But why
is manufacturing industry so important for the Netherlands? And how can politicians, the business community,
knowledge institutes and of course financial undertakings help ensure that Dutch manufacturing remains strong
amidst the global competition? It was these questions which prompted this study.
The world is changing at record pace. Technologies follow on from each other at lightning speed. Asian
economies are growing rapidly. For a sector with such a strong international focus as the manufacturing industry,
in particular, this creates a continual need to adapt to and anticipate new developments. In addition, globalisation
means increasing competition, but in our view also offers Dutch manufacturing excellent scope for growth, with
opportunities for selling products bearing the quality label ‘Made in Holland’ in new markets.
In this study we highlight developments that will determine the future of the Dutch technological industry. The aim
is to identify the opportunities and challenges for Dutch technological manufacturing in de coming two decades.
Our aim is to fuel the discussion and create support for measures that will help the sector and therefore the Dutch
economy. For ING, this study has generated additional insights that will help us tailor our services as closely as
possible to the needs of industry.
ING adopts a sectoral approach. By specialising in the manufacturing industry, including regionally, our aim is to
be close to parties active in the sector. This study has helped us to deepen our knowledge and develop a greater
understanding, to enable us to match our service as closely as possible to the needs of manufacturing industry.
This document is an initiative of ING, but could not have been written without the cooperation with and input of
a large number of companies and institutions from the sector. Our thanks go to everyone who took part in the
interviews, roundtable meetings or who contributed in some other way.

Jan Hommen
Chairman of the Executive Board of ING
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The world in 2030
In space,
there are
space stations with
hotels, sports and
leisure facilities

Over 60% of
the world population
live in a city.
18 cities have more than
20 million inhabitants.
China has 250 cities
with more than
1 million inhabitants

The World Footballer
of the Year 2029 enters the
game again after a knee
replacement. Opponents
complain about an unfair
competitive advantage
because his performance
has only improved.

Cars
no longer
have to be
driven
The Asian
middle class
grows from 525
million people
today to more
than 3 billion

Machines
are just as
intelligent as
people.
A popular
occupation is:
space guide

Source: McKinsey, Space Island Group, Wolfenshon Center, Ray Hammond (The World in 2030)
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The Netherlands in 2030

2030
A high-tech industry belt running from
Science Port Holland (Delft) via Brainport
(Eindhoven) to the Kennispark Twente forms
the basis of the Dutch economy
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Vision

• Opting for a strong technological industry
• Master plan 2030
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Vision

Opting for a strong technological industry

Starting position and importance
The Netherlands boasts strong chains in the technological industry, with international links.
Those chains are a source of innovation, direct and indirect employment and, with their large
share in exports, make a major contribution to the strength of the Dutch economy.
Opportunities
Economic opportunities and social challenges will go hand in hand over the coming decades.
Issues relating to sustainability (energy and raw materials), health & care and mobility are
global challenges which demand highly technological, multidisciplinary solutions. The
non-hierarchical culture of the Netherlands drives the formation of ideas, creativity and
design improvements which are needed in the development of complex high-tech products
(machines).
Ambition
The ambition is to grow one percent per annum faster over the next 20 years than over the
last 20 years. Given the strong starting position and growth opportunities, this is a challenging
but realistic ambition. If that is achieved, the added value delivered by the technological
industry would more than double from € 23 billion in 2010 to € 47 billion in 2030.
Existing challenges are becoming more urgent
The growth ambition makes the following four challenges even more urgent:
• Availability of first-rate staff
• Top-quality research and development
• More flexible operations
• Access to raw materials
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Vision

Master plan 2030

Clustering to boost the quality of R&D
The quality of the R&D programme determines the strength of the technological industry.
That quality will be improved by closer ties between technological industry and knowledge
institutes. Clustering of knowledge institutes, by specialisation and of the various educational
levels, is necessary to ensure that industry is better served. The SME sector will need to form
clusters in seeking collaboration with knowledge institutes.
Long-term agreements
Having a strong technological industry is a choice. Achieving it requires long-term
agreements between the industry, government and knowledge institutes on a more intensive
R&D programme. This will entail extra investments on both sides in expansion and clustering
of the knowledge infrastructure. It is important that the agreements are binding so as to
ensure the consistency and visibility of policy.
Addressing image problem as part of master plan
Long-term (follow-up) efforts are needed from the technological industry, government and
the education sector to reverse the fundamental image problem of the sector. The image
of billowing smokestacks and oily rags is no longer accurate, but too few college students
realise this. Today’s technological industry is clean, high-value and tackles our social
challenges head-on. In other words, it is an attractive sector in which to work.
Strong triangle with technological industry as the base
The growth ambition can only be achieved if all those involved in the technological industry,
and in particular the triangle comprising industry, knowledge institutes and government,
share the same ambition. The technological industry itself forms the base of this triangle.
Although there are good examples in existence, the Netherlands needs more ambitious
entrepreneurs with a focus on technology.
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Introduction

The industrial world is changing fast. Production factors that were plentiful in the past, such as
labour and raw materials, are now scarce. The economic development in Asia and the enormous
pace of technological advance are putting pressure on European – and therefore the Dutch –
technological industry, but also offer opportunities - for high-value technological manufacturing
that goes hand in hand with R&D.
This report discusses the importance of the Dutch technological industry, its starting position,
growth ambition and the challenges it faces in realising that ambition. Chapter 1 deals with
the often underestimated economic importance of manufacturing. Chapter 2 homes in on the
global economic shifts and the position of European manufacturing in that context. Chapter 3
specifically examines the starting position of Dutch technological manufacturing in order to
assess the opportunities. The starting position and opportunities justify a challenging ambition.
Chapters 4 to 7 inclusive discuss the main challenges that need to be met:
• Availability of first-rate staff
• Top-quality research and development
• More flexible operations
• Access to raw materials
Chapter 8 contains a round-up.
In this report technological industry refers to the transport equipment, electrical and mechanical
engineering industry. However, inextricably linked to this industry are suppliers from sectors as
diverse as the metal, plastics and rubber industries and parts of the chemical industry.
This report is the result of extensive desk research and many interviews with key national
and international figures in the industrial sector. In addition, three roundtable sessions were
organised with participants from the SME sector. A full list of participants can be found in the
Annex.
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1 Importance of manufacturing industry underestimated

• Statistics mask importance of manufacturing industry
• Substantial role of manufacturing for economy and
prosperity
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1 Importance of manufacturing industry underestimated

Statistics mask importance of manufacturing industry

Industrial specialisation and technological development
form basis for growth in services sector and economy
Although the statistical significance of manufacturing in the economy
has been declining for years, this does not mean that this sector
is becoming less important for the economy. The core activity
of manufacturing, making products, meets people’s demand for
material prosperity. Seen from this perspective, manufacturing
is a fundamental element of the economy which enables other
economic activities, often service-related, to flourish. Several service
activities take place within industrial companies after having been
outsourced over the years; examples include ICT, transport and
facility services. Regulation means that other sectors derive their

living to some degree from industrial companies; consultants and
auditors are examples. A good indicator of this activity generated
by manufacturing industry is domestic intermediary consumption.
Manufacturing industry accounts for the biggest share (28%) of this
intermediary consumption, in the form of procurement from other
sectors to the tune of almost €60 billion.

Dutch manufacturing: 10% share in 2030?

How much does one sector buy from other sectors?, Netherlands

In addition, the manufacturing industry develops technological
innovations. This not only drives up labour productivity in
manufacturing, but in other sectors too, and creates new markets and
services. Without the development of the iPhone, for example, there
would be no flourishing market for the development of apps.
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1 Importance of manufacturing industry underestimated

Substantial role of manufacturing for economy and prosperity

Manufacturing industry accounts for more than half of exports
As a small country, the Netherlands is highly dependent for its prosperity on imports; we
are too small a country to produce everything we need ourselves. In order to pay for those
imports, we have to export. The lion’s share of Dutch exports – almost 80% – consists of
goods exports, and 44% of this total is made up of re-export. However, the added value lies
mainly in goods manufactured in the Netherlands. Manufacturing industry accounts for more
than half of Dutch exports.

Bln. €
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Share of sectors in Dutch direct exports
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Business services

7%
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60%

Export of Dutch-made products

■ 2004

Re-exports

Export of services

■ 2009

Goods dominate the picture
Not only is the export value of Dutch goods considerably greater than that of Dutch services,
but that value is also growing more quickly. In the period 2003-2010, the average annual
growth of goods exports was just under 7.5%, compared with just under 6% for services.
Given that the level of material affluence in much of the world is still underdeveloped, the
trade in goods will continue to dominate for many decades to come.
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2 World industrial landscape

• Global shift towards East and South
• Highly industrialised European bloc benefiting from
Asian growth
• Germany the beating heart of European industry
• Dutch manufacturing growth among the highest in
Western Europe
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2 World industrial landscape

Global shift towards East and South

Africa and the Middle East / Turkey have greatest potential in terms of
demographic trends….

…but China and India have already succeeded in stepping up economic
growth.

Number of inhabitants by region, 2010, 2030 and trend

Annual economic growth per capita, average 1995-2010
10%

-8%

Japan

9.0%

8%
-1%

Europe

6%
5.1%

+8%

China

4%

4.8%
2.9%

+16%

US

2030

2%

2.3%

1.9%

1.7%

1.7%

1.3%

0%
Latin-America

+17%

South-East-Asia

+20%

China

+22%

India
+34%

Middle-East / Turkey

+48%

Africa

■ 2010

0

■ 2030
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Source: VN, IMF, PwC, ING Economics Department
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Technological rise of China
China currently acts as the production factory for the world for relatively low-value products.
However, China is keen to move up the value chain. The new government plans incorporate
huge investments totalling hundreds of billions of euros aimed at opening the way to a
progression from low-value to high-value industry. Western companies are eager to profit
from the Chinese market, but have to work with local suppliers and set up R&D centres.
The Chinese copy, learn and invest, which means that 20 years from now they will be firmly
established in the high-value industry segment.
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2 World industrial landscape

Strong industrial Europe benefits from global growth

Europe trumps American industry in
battle for Asian market
Europe plays a prominent role in the
industrial world. Trade in industrial
products within the European Union is
enormous (€ 2.4 billion), and sales in other
continents are also substantial. Positive
trends include the growth in sales in Asia in
the first decade of this century, averaging 9%
per annum, whereas America has managed
only 3% growth in Asia. European sales
in Asia even grew faster than imports of
industrial products from Asia.

$ 583 bln.
$ 337 bln.

America’s

(+3%)
$ 218 bln.

$ 2363 bln.
Intra-EU
(+7%)

(+2%)

(+8%)
$ 442 bln.

Asia

(+9%)
$ 31 bln.
(+4%)

$ 114 bln.
(+10%)

Africa

* Values reflect trade in manufacturing
goods, 2009
* Percentages reflect average annual
growth in the period 2000-2009

Source: WTO
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2 World industrial landscape

Germany the beating heart of European industry

Added value of industry in various European countries EU total * € 2.080 billion
€ 67 bln

€ 42 bln

Sweden

Finland

€ 598 bln
Germany

€ 56 bln

€ 221 bln

Poland

UK

€ 81 bln

Netherlands

€ 200 bln
Russia

Outlook for European industry
predominantly positive
Despite extra competition from Asia, the
outlook for European manufacturing industry
is predominantly positive, mainly because
the economic growth opportunities over the
next 20 years lie in Eastern Europe, Asia,
Latin America and Africa. On the other hand,
a growing proportion of production takes
place in the regions themselves in order to
better serve the local markets. This means
that Chinese manufacturers will also begin
setting up production and ultimately R&D
centres in Europe.

€ 56 bln
Belgium

€ 37 bln

Czech Republic

€ 231 bln
France

€ 25 bln
Romania

€ 79 bln

Switserland

€ 156 bln
Spain

€ 276 bln
Italy

€ 99 bln
Turkey

Source: WEF, World Bank, EIU, IMF, 2010 * incl. Switzerland
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2 World industrial landscape

The Netherlands playing a full part in European production growth

Deindustrialisation of United Kingdom shows clearly in figures
The oft-quoted two-speed Europe has been in existence for a long time in the industrial sector, and especially within Western Europe. The
leaders of the field are Germany, the Netherlands and, to a lesser extent, Belgium, while growth in France and the United Kingdom has lagged
behind. In fact, industrial output in the UK in 2010 was lower than in 1995. The UK is consequently often cited as an example of a country whose
industrial base has been reduced too much, pushing the economy ‘out of balance’. The UK, and the US too, for that matter, is now seeking
to bring about a recovery in exports. However, Western industry is increasingly knowledge-based; rebuilding industrial and technological
expertise that has been lost is something that takes years, and creating strong export growth is consequently a long-term undertaking.
Trend in production, industry total (1995=100)

Size and value of industry determine per capita added value
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2 World industrial landscape

Industrial structure shifting

The Netherlands: stable share of technological industry in growing industrial sector
A clear shift is taking place in the industrial structure of the Netherlands. Within a period of 15 years, the share of the chemical industry in
total production has grown from 16% to 19%, partly thanks to sharply rising prices. The share taken by technological industry was virtually
the same in 2007 as in 1995, while the share of the food industry in total production has declined.* Compared with other European countries,
Dutch industry is diverse, with less dependence on a single type of industry. In Germany, for example, the share taken by manufacturing in
total industrial output has risen to almost 50%.

Production shares of three main sectors of national industry
50%

40%

30%

20%

10%

0%
Food

Chemicals
Netherlands

■ 1995

Food

Chemicals
Germany

Technological

Food

Chemicals
Belgium

Technological

Food

Chemicals

Technological

France

■ 2007

* The most recent figures for European comparison relate to the year 2007.
50%

Technological
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3 Dutch technological industry: starting point and ambition

• Mechanical engineering growing;
clustering in triangle of universities of technology
• The Netherlands is home to top industry
• Technological industry keyed into growth themes
• Opportunities for suppliers in more open supply chain
• Realistic ambition: doubling of added value by 2030
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3 Dutch technological industry: starting point and ambition

Dutch technological industry in focus

Growth in mechanical engineering
Major shifts are taking place in the shares taken by the different sectors in the total
added value of industry. While the share taken by the electrical engineering industry has
fallen due toAandeel
global2008*
competition, Dutch mechanical engineering is performing strongly,
increasing its
share1995
in the added value from 7.6% in 1995 to 9.5%.
Aandeel

Share of sectors in added value of Dutch industry, 1995 and 2008
15%

10%

Inextricably linked to the technological industry, and in fact often included within it, are
suppliers from the rubber and plastics, chemical and metal industries. The chemical and
metal industries are the largest sectors, with a growing share. The added value offered
by the metal industry in particular, is also high.

5%

0%
Mechanical Transport
engineering equipment

Electrotechnical

Rubbers
and
plastics

Basic
metals

Chemical

Base
chemicals

Suppliers

Technological industry

■ Share1995

Metals

■ Share 2008*

20%

40%

15%

30%

Toegevoegde waarde (R-as)
Aandeel 2008*

10%

20%

5%

10%

Source: Statistics Netherlands (CBS); figures for 2008 have been used, because the figures for 2009 are atypical
0% due to the recession
0%
Mechanical Transport

Electro-

Rubbers

Basic

Metals

Chemical

Base

Aandeel 1995
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3 Dutch technological industry: starting point and ambition

Ongoing clustering in triangle of universities of technology

1995: Distribution of technological industry across the Netherlands

Today: clustering in UT triangle
Share 10% or more

Share 10% or more

Share 5-10%

Share 5-10%
2%

Share less than 5%

2%

Share less than 5%
4%

3%

3%

3%

8%

12%
9%

1%

4%

University of
Technology,
Delft 16%

11%

14%

12%

2%
12%

Source: CBS

5%

University of
Technology,
Twente

30%

27%
2%

Share of provinces in Dutch
technological manufacturing industry

10%

2%

University of
Technology,
Eindhoven

7%

NOTE: 55% of the technological industry
in the Province of Noord-Brabant (17%
of total Dutch technological industry),
is located in and around Eindhoven.
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3 Dutch technological industry: starting point and ambition

The Netherlands is home to top technological industry…

Dutch technological industry plays
a role in many industrial chains.
Several OEMs in the transport
equipment, medical equipment and
semiconductor fields are based in the
Netherlands, but also many suppliers
to foreign OEMs in the automotive,
aviation, chemical, energy and
mechanical engineering industries.
Furthermore, there are small OEMs
who are global market leader in
niche markets. This generally leads
to products that are highly complex,
produced in relatively low volumes
and sold in a mix of markets. The
common thread linking successful
Dutch players is their ability to cope
with the complexity of products,
combined with a flexible approach.
These qualities, which are largely
culturally determined, enable the
strong starting position of Dutch
technological industry to be
developed further. The Netherlands
is already home to several leading
industrial companies, which are
little known outside the sector. A few
examples….

ASML, Veldhoven
Virtually all smartphones in the world
contain chips manufactured on ASML
machines. Dutch suppliers play an
indispensable role in this process.
ASML employs 6.300 people (end of
March 2011) of which over 2.200 in
R&D.

VDL Group, Eindhoven
VDL Group is an international family
company (since 1953) employing almost
7,500 people, including about 500 in R&D.
With its 80 locations, of which 60 in the
Netherlands and Belgium, VDL is active
as a producer of buses & coaches, end
products and semi-finished products.
VDL is a leading high-tech supplier to the
automotive, semi-conductor, solar, LED
lighting, medical and other high-grade
industries. One example of this is VDL’s
close cooperation with TNO Applied
Research on mirrors that can be adjusted
extremely precisely (down to a nanometer)
for the world’s largest telescope.

Fokker Technologies, Papendrecht
Two of the five new technologies used
on the A380 Airbus were developed by
Fokker: Glare fuselage panels and tail
leading edges were manufactured in
Papendrecht. Glare is a so-called Fibre
Metal Laminate, a material made up of
glass fibre and aluminium, developed
with Delft University of Technology and
NLR. Glare is a lightweight material
and reduces the weight of an aircraft by
15% to 30%. In the Netherlands, Fokker
Technologies employs 3,000 staff, 150 of
whom on R&D projects.
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3 Dutch technological industry: starting point and ambition

…but has insufficient impact on public opinion

Vanderlande Industries, Veghel
Vanderlande Industries is a leading player in the
global market for automated material handling
systems and related services in distribution
centres, sorting centres for courier services and
baggage handling at airports. Innovation plays a
key role in this market, which is set to be extensively
automated owing to increasingly more competitive
and faster supply chains and advanced ergonomic
requirements. Of the more than 2,000 employees
worldwide, just over 1,000 work in the Netherlands.
Some 50% of the employees in the Netherlands have
a university degree of higher vocational qualification.
Just over 100 employees work in R&D.

Bosch Transmission Technology, Tilburg
Bosch Transmission Technology in Tilburg employs
around 1,200 staff in the development and
manufacture of push-belts for continuous variable
transmission (CVT) systems. R&D is an important
part of the business, employing 120 staff. Bosch
CVT technology reduces fuel consumption and
CO2 emissions and delivers extremely comfortable
and economical driving characteristics. Additional
benefits are dynamic acceleration, high speed of
reaction when changing driving style and continuous
low engine noise.

Medical Measurement Systems, Enschede
MMS employs 66 staff, 14 of them in R&D. MMS is
one of the global market leaders in the development,
manufacture and marketing of medical diagnostic
systems, including in the field of gastroenterology.
Ohmega is a new, small, lightweight and portable
system which is now sold in around 45 countries.
Ohmega is used to measure the amount of gastric
acid present in the oesophagus.

1 = CVT
2 = push-belt
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3 Dutch technological industry: starting point and ambition

Industry keyed into growth themes

Industry and knowledge institutes keyed into growth themes
Social themes and economic opportunities will go hand in hand over the coming decades. Key growth themes at global level are energy, care,
mobility and scarcity of raw materials.

Energy

Health & Care

Mobility

Raw materials

40% more demand in 2030

80% more over-60s in 2030

300% more cars in 2030

100% recycling in 2030

Multidisciplinary innovation
The growth themes demand high-value technological solutions in which different (engineering) disciplines come together. An example is
mechatronics, which combines the disciplines of electrical engineering, mechanical engineering, measurement and control technology and
operating systems technology.
Non-hierarchical Dutch culture ideally suited
Successful collaboration between disciplines does not happen by itself. The communication between disciplines is a particular problem
area. The non-hierarchical culture in the Netherlands comes into its own here. The Dutch excel in vertical communication, where the person
on the work floor is able to express their opinion freely to the highly trained engineer who has come up with a new idea; but the Dutch also
communicate easily on a horizontal level, simplifying communication between, say, the electrical engineer, the mechanical engineer and the
software programmer.

Source: Europese Commissie, WEF, UN, recycling target e.g. Dubai
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3 Dutch technological industry: starting point and ambition

Opportunities for suppliers in more open supply chain

Supply chain in 1980

1. Research &
Development

2. Design &
Engineering

3. Prototyping
& Industrialization

4. Component
production

5. System
integration

6. Sales &
Service

3. Prototyping
& Industrialization

4. Component
production

5. System
integration

6. Sales &
Service

More complex technological components match competences of Dutch suppliers
The identified growth themes demand high-tech products. The supply chain that produces
those products is changing; it is becoming more and more open, with suppliers to OEMs
assembling an increasingly high proportion of the end product in the role of ‘system
integrator’. This is giving rise to clusters of companies in the Netherlands, such as those
around ASML or Philips Medical Systems. However, the Netherlands also has a number of
companies that supply foreign OEMs, for example in the aviation and automotive industries.
There is scope for growth here, because the more open supply chain with its high-value
products matches the Dutch strengths: the ability to address complexity and flexibility.

Future supply chain

1. Research &
Development

2. Design &
Engineering

1st tier

System integration

2nd tier

Sub-assembly

3rd tier

Sub-assembly
& components
Components

4th tier

Source: ING, based on Brainport Industries
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3 Dutch technological industry: starting point and ambition

Ambition for 2030: doubling of added value of technology industry

Added value 2010

Added value 2030

EU manufacturing: € 2.100 billion
Netherlands 3.9% of EU: € 81 billion
Technological industry and suppliers
(metal, plastics and rubber): € 23 billion
Annual growth of technological industry 1990-2010: 2,6%

EU manufacturing: € 3.450 billion
Netherlands: 4.8% of EU*: € 166 billion
Technological industry and suppliers
(metal, plastics and rubber): € 47 billion
Annual growth of technological industry 2010-2030: 3,6%

Doubling of added value feasible
More and more countries are actively seeking to attract and hold onto technology
manufacturing companies. The technological industry provides a foundation underpinning
the economy; and there are growth markets, both geographical (Asia, Eastern Europe, Latin
America) and thematic (sustainability, health, mobility). The Netherlands is in a strong starting
position, and has the ‘cultural’ qualities needed to play a bigger role in the technological
industry; this justifies a challenging ambition.
Conditions for realising growth ambition
There are several challenges ahead on the way to strengthening Dutch technological industry.
The four biggest challenges are:
• Availability of first-rate staff (bloc 4)
• Top-quality of research and development (bloc 5)
• More flexible operations (bloc 6)
• Access to raw materials (bloc 7)
Achieving the growth ambition makes addressing these challenges all the more urgent. The
four challenges are explored in more detail in the following blocks.
*

4.8% is the current share of the Dutch economy in the EU economy. With a share of 4.8% in EU industry the
Dutch industry would have their ‘fair share’.

Source: Eurostat; figure for 2030 based on 2.6% nominal growth (compound annual growth since 1990) and assumed unchanging share for the Netherlands
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4 Challenge 1: First-rate staff

• Shortage of staff
• Women and children first
• More emphasis on sustainable employability
and job migration
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4 Challenge 1: First-rate staff

Shortage of staff

A strong technological industry demands a top-class
workforce
The biggest challenge in raising the growth path of technological
industry to a higher level is the quality and quantity of the workforce.
The technological industry and the supply manufacturing industry
in the metal, rubber and plastics sectors together employ more than
360,000 people, of whom 14% are female.
Along with education, manufacturing industry in general is one of the
most ‘aged’ sectors in the Netherlands, and therefore faces a massive need for replacement personnel. This is an even more urgent
problem in technological industry, where the metal and electrical
engineering sectors, among others, have an even older age profile.
Moreover, extra growth demands extra staff.

Innovation-driven growth changes staff needs
Innovation-driven growth means that demand for highly skilled
workers will increase faster than demand for the lower-skilled. R&D
efforts, as well as the mechanisation of production, require personnel
who, in addition to possessing the requisite subject knowledge, are
sufficiently well qualified to work with ever more complex robots
and other machines. The current employment figures for technical
occupations show that almost half the workforce are lower-skilled; by
contrast, half of all vacancies are for highly skilled workers.

Share of women in workforce

Share of education levels in technical vacancies and
employment in technical occupations

60%

100%

46%
40%

80%
60%
23%

20%

Aandeel mannen

40%
14%

0%

20%
0%

Total

Manufacturing
industry

Technological
industry

Vacancies

■ Low

Source: Bureau Louter, UWV Werkbedrijf/Colo, CBS, ING Economic Bureau treatment

■ intermediate

Employment

■ High
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4 Challenge 1: First-rate staff

Women and children first

Image problem of sector deserves top priority and joint
plan of attack by industry/government/education sector
Meeting the need for staff in technological industry will require
radical changes on the supply side. Technological industry is
facing two problems: the low share of women in technological
industry and the low popularity of manufacturing industry and
technical courses among young people. The problem also
contains the solution, however: generating more enthusiasm
about technological industry among youngsters, and girls in
particular.

Negative trend in technical graduates
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Changing deeply rooted image of sector will be a long
process
Changing the image of a sector requires long-term efforts. After
falling for many years, the number of students entering technical
courses is rising again, helped by initiatives from the Platform
Bèta Techniek, which actively targets secondary school students.
It is important that these initiatives be made permanent in order
to lock in the positive trend. This requires a more active role from
companies, supported by sector organisations, in addition to
existing initiatives such as information packs and company visits.
As far as technological industry is concerned, there is definitely
a need to change the image of billowing smokestacks and oily
rags. Technological industry today is clean, high-value and is
helping to resolve social challenges in fields such as energy and
health.

0
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

_

Number of graduates (Process)
engineering, (L-axis)

_

Total number of graduates
(R-axis)

Priority for technical courses
Although the number of students entering higher education courses
in engineering and technology is rising, the number of students
graduating from such courses still shows a sombre trend. Technical
courses are known to be relatively demanding, and this could be
taken into account in education policy. Rather than encouraging
young people to follow demanding courses, the present policy plans,
with the penalties imposed on long-term students, for example,
actually discourage them
9000

6000

3000
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4 Challenge 1: First-rate staff

More emphasis on sustainable employability and job migration

Sustainabile employability, partly through training…
Manufacturing industry itself has a major role to play in resolving the biggest challenge to
growth, namely availability of personnel. Companies will need to develop more extensive
training programmes, possibly in partnership with education establishments, in order
to train – and retain – staff. This need is made even greater by accelerated innovation
and mechanisation. Machines that are increasingly computer-controlled require different
competencies from workers. One discipline which is becoming more important as a result
of mechanisation is maintenance. Part of the solution lies in retraining existing staff, whose
formal qualifications are too low. Flexibility is again the key here; Dutch workers are regarded
as flexible and can therefore readily adapt to new working conditions.
…and adaptation of business processes
Another important part of the solution to the staff issue is holding on to existing staff for
longer. More and more companies are adapting their business processes in order to reduce
the strain on older employees. Daimler and BMW are examples. In addition to retaining older
workers for the production process, older workers, or perhaps ‘retirees’, could be used to
train younger employees, for example. When a substantial proportion of the workforce retire
in the years ahead, know-how will after all also be lost.

BMW adapts process to older
workers
In early 2011, a special assembly hall
was taken into use at the BMW factory
in Dingolfing, designed specifically for
workers aged over 50. The percentage
of BMW employees in Bavaria aged
over 50 is projected to increase
from 25% today to 45% in 2020.
The new production hall, which cost
approximately € 21 million, incorporates
the latest ergonomic insights, with
special back supports, stretcher beds
for ‘power naps’ and coaching by
physiotherapists.

Flexible job migration
Finally, job migration offers a potential solution to the threatened imbalance between the
supply of and demand for technically trained personnel. Dutch technological industry
undoubtedly has a strong international focus. Working with partners from other countries also
means that foreign workers can come to the Netherlands to work, often on a temporary basis,
without having to cut through unnecessary red tape.

Source: Autointernationaal.nl
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5 Challenge 2: Top-quality research & development

• R&D of inestimable value
• Research at knowledge institutes,
development at companies, and interaction
• Need for clustering at knowledge institutes and SMEs
• Successful R&D demands targeted investment,
both private and public
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5 Challenge 2: Top-quality research & development

R&D of inestimable value

Innovation-driven growth requires research & development (R&D) of highest level
The World Economic Forum places the Netherlands in a group with 31 other countries where growth is ‘innovation-driven’. We may assume
that this group of countries will become larger. To cite China as an example: the growth there is currently efficiency-driven, but will also
become increasingly innovation-driven. The quality of the R&D programme is decisive for innovation-driven growth.

From 8 to 80: Successful R&D means tenfold increase in jobs

1m
R&D
salaries

8
jobs in
R&D

+

24
jobs in
production

Giants of technological industry invest heavily in R&D
Bosch
–
8,0% of turnover
ASML
–
11,6% of turnover
Siemens
–
5,1% of turnover
Philips
–
6,2% of turnover
Daimler
–
5,0% of turnover

Source: OECD, Brainport, company information

+

24
jobs
at supplier

+

32
jobs
in services

(€ 3.8 billion)
(€ 523 million)
(€ 3.85 billion)
(€ 1.58 billion)
(€ 4.85 billion)
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5 Challenge 2: Top-quality research & development

Successful R&D means investing

Improving R&D programme impossible without investment, both private and
public
Enlarging the Dutch research base and reversing negative trends in indicators, including
a decline in patent applications, will require investment – to facilitate the further physical
and virtual clustering of institutions and to improve the knowledge infrastructure, such as
laboratories. A second challenge is to raise the return on R&D spending (‘valorisation’).
In terms of total R&D spend, the Netherlands has performed below par for years, but the
negative trend in this spending is more important than its level. Figures from the OECD show
a decline in Dutch R&D investment from 1.76% of gross domestic product (GDP) in 2003 to
1.62% in 2008, almost 0.3% below the average in the euro area and far outstripped by the
R&D expenditure by the US private sector alone, which accounts for 2% of American GDP.

R&D spend as % of GDP
3,0
2,5
0,36

2,0
1,5
1,0
0,5

0,32
0,49
0,26
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0,4
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0,26

0,26

0,21

1,01

0,89

2003

2008

0,35
0,29

1,8

2

2003

2008

1,22

1,18

0,0

Collaboration and knowledge-sharing insufficient without extra investment
Collaboration, knowledge-sharing and seeking out others are of course necessary to make
R&D more effective. However, unless R&D spending is raised substantially, lifting the growth
path of technological industry to a higher level is not a realistic proposition. With innovation
as the only survival strategy for the technological industry, private investments must account
for a larger share in the period up to 2030. However, a decline in public R&D spending (in
absolute terms) could frustrate private efforts.

Source: OECD

Netherlands

■ Business sector

■ Government

2003

2008
Euro area

United States

■ Universities
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5 Challenge 2: Top-quality research & development

Research at knowledge institutes, development at companies,
and interaction
From fundamental research to tangible end product

Fundamental research

Applied research

Tangible end product

Universities
Industry

New juxtaposition of universities and industry; more
encouragement of valorisation
For many businesses in the technological industry, the quality of R&D
is the critical factor. Closer cooperation with universities of applied
sciences, universities and research institutes such as TNO is vital in
raising the level of the research programme.
One problem here is the different time horizon applied by
universities and industry; this is an area where they need to move
closer together. University researchers think around eight years
ahead, whereas industry often tends to adopt a time horizon of
around three years.

Knowledge institutes will need to sharpen their focus on the
technological industry. This is in fact already happening; for example,
Delft University of Technology has recently set up an account
management organisation in order to provide a better service to the
business community. Additional stimuli would be welcome here, and
this is an area where the government could offer a helping hand, for
example by making a larger share of funding dependent on research
efforts and results. The remuneration of university professors could
also be made more dependent on valorisation, successfully bringing
products to the market. Valorisation would also be further stimulated
if ‘commercial thinking’ were given a more prominent place in
technical education curricula.
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5 Challenge 2: Top-quality research & development

Need for clustering in education and SME sector

Clustering of knowledge institutes to serve technological
industry better…
The Dutch technological industry is increasingly clustering by
discipline (mechatronics, nanotechnology, automotive, aviation,
etc.) in the triangle formed by the three Dutch cities of Enschede,
Delft and Eindhoven. A similar clustering of the Dutch knowledge
infrastructure is also needed; this would encourage sharing of
knowledge and facilities. For example, if vocational education and
training centres, universities of applied sciences, universities of
technology and possibly TNO research institutes were clustered
together and collaborated more closely, this would enable them to
respond better to the research needs of technological industry.

SMEs joining up to approach knowledge institutes
Individual companies in the SME sector are often too small to have
(contract) research carried out by knowledge institutes. However,
further specialisation in the supply chain is creating greater scope
(and need!) to carry out or commission research jointly with other
SMEs into new technologies and/or materials. Each participating
company can then take on the further development for its own
market segment and customers. The number of partnerships of this
kind is growing gradually. An example is DevLab.

Plans on the table
Plans are currently being made by Fontys University of
Applied Sciences and Eindhoven University of Technology (TU
Eindhoven) to ensure that courses that match the TU profile take
place in TU buildings.

DevLab – SME cluster
DevLab was founded by 12 SMEs in the technological industry,
supported by the sector organisation FYI. Eindhoven University
of Technology is carrying out both long-term (more than four
years) and short-term applied research with the active involvement of SMEs. The project is funded by investing 1% of the wage
bill, supplemented by public funding.

Source: Devlab, TU Eindhoven
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Lower public R&D-expenditures do not help

Current government policy primarily
generic
In present government plans the Dutch
technological industry will receive more
generic support from government in the
future. Corporation tax will for example be cut
and the tax relief available under the Research
& Development (Promotion) Act (WSBO)
is likely to be upped from € 700 million to
around € 900 million. More specific measures,
such as investing in knowledge and innovation
financed from the Economic Structure
Enhancing Fund (FES), will come to an end.
This will have a direct impact among other
things on research carried out by universities
of technology; it would for example mean that
TU Eindhoven would lose almost a quarter of
its research places by 2015.
In addition, targeted innovation subsidies
totalling € 500 million would be scrapped
under current plans, though this would be
compensated by increased government
lending. A greater focus on lending and cofunding can be defended: practice has shown
that subsidies are often not decisive for

research projects in medium-sized and large
companies. An innovation fund incorporating
the SEED fund scheme and innovation
credit could support business start-ups and
enable the government to earn back (and
reinvest) its money. The former Technical
Development Credit (TOK) scheme greatly
helped companies such as ASML in its initial
years; around 50% of ASML’s R&D budget in
the mid-1990s was publicly funded.

Decline in public R&D spending will
not make the technological industry
and economy stronger
Although government policy can be
described as generic overall, there is a
specific element that targets nine ‘top sectors’,
including the technological industry (under
the label ‘high-tech’). A new element has
recently been added to the policy: attracting
head offices. A total of € 1.5 billion is available
for these sectors*. The current planned
reduction in public R&D spending from € 4.8
billion in 2009 to € 4.35 billion in 2015 will
ultimately not make Dutch manufacturing
industry – or the Dutch economy – stronger.

Underutilisation of existing
technological know-how is a problem,
but cutting research funding is not
the solution
The business sector paper from the
Ministry of Economic Affairs, Agriculture
and Innovation (EL&I) rightly highlights
the underutilisation of research by the
SME sector and points out that SMEs
should adopt a more active approach to
research clustering. The various industrial
sector organisations can also play a key
supporting role here. This is already
happening increasingly, as more and more
smaller manufacturing companies realise
the growing importance of research and
development. This must not however be
used as a reason to cut public budgets
for fundamental and applied research.
Improving the competitiveness of Dutch
industry will then not be a realistic ambition,
let alone achieving the ambition of doubling
the added value of Dutch manufacturing by
2030.

*

Formally, the money will be available from 2015, but
€ 0.5 billion is expected to be released from 2012

Source: Ministry of Economic Affairs, Agriculture and Innovation, Rathenau Institute
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More money from Europe

Europe investing more in research and development
There is a growing awareness in Europe that the quality of R&D will determine the
strength of the European economy. Research funding from Brussels is allocated under the
seven-year Seventh Framework Programme (FP7). The budget is set to grow from € 5.3
billion in 2006 to around € 10 billion in 2013. The budget for FP8 (starting in 2014) is likely
to average around € 10 billion. It is recommended that the Dutch R&D programme be
brought more into line with the European programme in terms of duration and content in
order to ensure clarity and consistency of policy. The principle of undertaking higher-risk
investments and approaching companies with more trust provides a suitable starting point
for Dutch policy.
The Netherlands stands to benefit
The international outlook of many Dutch businesses and institutions means they have a
relatively high share in European research projects. The Netherlands is involved in almost
35% of projects within the nanotechnology, materials and new production technology (NMP)
cluster. Grants flowing into the Netherlands under FP7 totalled € 67.7 million.

European Framework Programme:
• Seven years
• Rationalisation of procedures
• More communication
• More trust and more risk

Stronger international focus by companies and institutions
In a globalising world, an increasing proportion of research funding will come from abroad.
This means that European funding will play a bigger role for both knowledge institutes and
manufacturing industry. Research can also be funded by ‘angel investors’. Unfortunately,
the Dutch culture produces few investors of this type, but foreign investors are showing an
increasing interest in Dutch institutions. As an example, Delft University of Technology has
the Kavli Institute of Nanoscience, paid for with money from the Kavli Fund , which was set up
by the wealthy Norwegian businessman and physicist Fred Kavli. With this Institute, TU Delft
finds itself in the same company as Cornell University, California Institute for Technology and
Harvard University.

Source: European Commission
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6 Challenge 3: Flexible operations

• Flexibility key to success
• More business with fewer suppliers
• Well on the way to flexible staffing
• Automation, with allowance for capital structure
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6 Challenge 3: Flexible operations

Flexibility in individual companies, chain and stakeholders

From rapid production to flexible production, with all that entails
A third challenge facing Dutch technological industry in the coming years is the need to
increase the flexibility of business operations. Whereas ten years ago speed of production
was the distinguishing factor in manufacturing industry, the need in the years ahead will
be for (rapid and) flexible production. Companies are operating more internationally and
therefore have to address a diversity of markets. The speed with which consumer preferences

or the demands of other customers change is increasing. Businesses must also be able to
respond effectively to a fall in demand or the loss of a supplier. In order to minimise costs and
maximise sales during changeable times, flexibility in terms of processes, staffing, machinery
and capital structure is essential. In addition to the public sector, as one of the parties in the
‘triangle’, trade unions, suppliers and financiers also play a key role.

Technological industry P&L
100

Procurement (60% of turnover)
Flexibility on the purchasing side: suppliers who can grow with their customers; ability to accommodate unexpected situations (e.g. failure of supply); permanently safeguarding the supply of raw materials; absorbing
or taking advantage of exchange rate fluctuations. Key parties: suppliers, the company itself. See page 41
50

Staff (20% of turnover)
Flexibility of staffing: ability to adjust staff costs in line with turnover; availability of sufficient staff in good
times. Key stakeholders: government, trade unions, the company itself. See page 42

Other costs: 11.5% of turnover)
0

Pre-tax profit (6% of turnover*)

Financial (interest rates, depreciation (3.5% of turnover))
Appropriate capital structure to facilitate flexible financing; financing in the chain for lower working capital.
Key stakeholders: the company itself, capital providers. See page 43

* Figures relate to technological industry in 2008, Statistics Netherlands (CBS)

Inkoop
Source: CBS

Personeel
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Procurement: more business with fewer suppliers

Chain cooperation requires better understanding of suppliers
Purchasing costs are the biggest cost item for technological industry.
Flexibility in the procurement process is necessary to enable
manufacturers to respond to consistently rapid changes in demand.
It goes without saying that dependence on a single supplier creates
vulnerability. The possibility of that supplier being lost, for example
due to bankruptcy or delivery problems, perhaps following a natural
or other disaster, poses a major risk. On the other hand, multiple
sourcing, working with several suppliers for a single component, is

an expensive method of spreading risk and is therefore not always
a realistic option. Logistical processes have to be coordinated with
several suppliers, but also aspects such as quality control or product
development. On top of this, the development of high-tech products
increasingly requires a close-knit chain with partnerships between
the links. Each link is responsible for its own production process
and for monitoring the supply chain. The flipside of this closer
cooperation is that customers demand more openness from their
suppliers regarding their figures and working methods.

Changing up and changing down for DAF Trucks and suppliers
Production of DAF Trucks grew after the turn of the century from around 100 trucks per day to approximately 240 by August 2008. The
economic crisis prompted an unprecedented fall to 80 trucks per day. Subsequently, recovery in demand and stock reduction enabled
production to be raised again within a short space of time towards 185 trucks per day. Responding adequately to these fluctuations in
the business process means that flexibility on the part of its suppliers is essential for DAF. DAF manufactures only on the basis of presold,
custom-built vehicles, and employs the same working method vis-à-vis its suppliers. A crucial part of this process are the forecasts issued
by DAF to its suppliers, which it updates on a weekly basis. DAF’s logistical system calculates what changes will mean for its suppliers.
Discussions can then take place between the DAF material planner and the supplier if the supplier does not agree to the changes.
Ever more stringent requirements in relation to product quality, production methods and cost levels create a need for closer cooperation
between DAF and its suppliers. To achieve this, DAF is doing more and more business with fewer and fewer suppliers.
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Well on the way to more flexible staffing

Interests of trade unions and industry converging
The main topic of discussion when it comes to flexible deployment of personnel is the
increased flexibility of the labour market, often from the perspective of dismissal legislation.
The growing realisation on the part of employers of the value of workers and on the part of
trade unions of the importance of flexibility in the global competitive arena means that steps
can be taken towards matching staffing levels (and costs) more closely to market demand.
Staffing a bigger challenge for Dutch technological industry in a growing market
than a shrinking market
Flexible working is increasingly finding its way into permanent employment contracts. ASML
recently introduced a system whereby working hours can be spread flexibly across the year.
The combination of a flexible ‘outer shell‘ of staff, supplemented by flexibility in permanent
employment contracts and successful cooperation between industry and government
as regards the payment of part-time unemployment benefit, enables a fairly adequate
response in the event of a (major) fall in market demand. Staffing problems are greater in the
Netherlands in times of growing demand. As stated, this constitutes the biggest threat to a
growing technological industry.

More
flexible staffing
Permanent contracts:
Cooperation with govt: Part-time
unemployment benefit 2009-2010
76,000 workers, of whom
41% in the metal industry

Permanent contracts:
Permanent contracts: Flexible hours
for permanent employees. ASML
applies a range from -600 to +600
hours per employee in order to
anticipate changes in production

Flexible contracts:
approx. 20%

Source: UWV, ASML
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Automation, with allowance for capital structure
Automation – not just of production process
Further automation and mechanisation is necessary to ensure that Dutch technological industry remains competitive. Lower initial investments,
broader applicability of production robots and simpler operation mean that mechanisation is becoming more accessible to the SME sector.
The focus in mechanisation lies mainly on raising efficiency in the production process, but costs can also be saved in the front office, especially
for companies in supply sectors (processing of plastics, rubber or metals). Front-office processes such as issuing quotations, invoicing or
planning can be carried out fully automatically – and therefore more efficiently – using ICT.

Machines can’t be laid off
Process automation requires investments. If those investments are funded using borrowed capital, financial problems can arise in times of
falling sales because of debt servicing commitments. When considering investments, it is therefore essential to take into account the most
appropriate capital structure, in order to ensure that flexibility is not jeopardised. Timely involvement of financiers in developments that have
an impact on the liquidity position may also contribute to increased financial flexibility.
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7 Challenge 4: Availability of raw materials

• Will China eventually determine who produces what?
• New technologies create extra pressure
• Solution in recycling and substitutes
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7 Challenge 4: Availability of raw materials

Will China eventually determine who produces what?

Production of rare earth metals, 2009

Russia
1,800 tonnes

India
2,700 tonnes

China
129,000 tonnes

Malaysia
350 tonnes

No raw materials means no products
A fourth challenge facing (European) technological industry relates to access to the raw
materials used in the industrial process. The chain that ultimately leads to every industrial
product begins with the extraction of those materials. Fourteen raw materials have been
classified as ‘critical’ for European manufacturing industry. The reasons for this vary: they
may be difficult to replace, difficult to recycle or there may be a dependence on a single
production country. In most cases, that production country is China. China plays a dominant
role particularly in relation to the ‘rare earths’; these materials are used among other things in
solar cells and displays, which are increasingly manufactured in China itself. This means that
China will export fewer rare earths in the future and that the rest of the world will be forced to
find a different solution. One option is to reopen old mines.

Reserves: (x 1 million tonnes)
China

Brasil
550 tonnes

Russia
United States
India
Australia
Other
0

Source: European Commission, Fraunhofer, US Geological Survey, Mineral Commodity Summaries, 2011
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7 Challenge 4: Availability of raw materials

New technologies create extra pressure

2030: explosion in demand for gallium and indium
New and promising technologies are being developed in several sectors of technological industry, and the Netherlands can also play an
important role here. For example, the knowledge gained in the ASML supply chain can be deployed to secure a leading role in the production
of machines for (photovoltaic) solar cell manufacture. This process also requires gallium, one of the materials for which demand is expected to
increase explosively in the coming years.

Demand in 2030 compared with present production
400%

397%

350%

329%

300%
250%
220%
200%
166%
150%
100%

135%

Gallium

Indium

Germanium

Neodymium

Platinum

(rare earth)
50%
0%
Applications include:
• Thin layer solar cells
• Chips
• WLED

Source: European Commission, Critical raw materials in EU, June2010

Applications include:
• Displays
• Thin layer solar cells

Applications include:
• Fibre optic cables
• Infrared

Applications include:
• Magnets
• Laser technology

Applications include:
• Fuel cells
• Catalytic converters
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Solution in recycling and substitutes

Important role for European politicians in finding solution to raw materials problem
More efficient use of raw materials could prolong the time available for finding an ultimate solution to the scarcity of raw materials. That
ultimate solution lies in recycling and finding substitutes. Governments have a key incentive role to play here by making available research
funding and co-funding recycling projects. The European scale of the challenge opens the way for a coordinating and financial role for the
European authorities. In addition, the raw materials problem needs to be given structural attention within the international political arena, in
particular in relations with Africa and Russia as sources of those raw materials.

Recycling mobile phones and
SIM cards in Antwerp
The materials technology specialist
Umicore (turnover € 10 billion), based in
Antwerp, Belgium, processes SIM cards,
mobile phones, printed circuit boards
from computers and other electronic
components. These components
contain various rare materials, including
gold, copper and indium. One tonne
of SIM cards contains approximately
100 grams of gold; a tonne of mobile
phones contains 300-350 grams. By
way of comparison, a tonne of ore from
a South African mine contains only 2 to
3 grams. Cheaper recycling also takes
place in emerging countries, but with
much lower yields; for example, where
Umicore achieves a yield of 95%, in
India it is 25%.

Source: Financieel Dagblad, TU Eindhoven

Dutch success in researching new materials
Researchers at Eindhoven University of Technology have developed a material that can
replace indium tin oxide, a rare earth metal that is used in solar cells and display screens
on TVs, telephones and laptops.
Instead of indium tin oxide, a transparent conductive film can be used based on
electrically conductive carbon nanotubes and plastic nanocomponents. At present, the
conductivity of this transparent film is 100 times lower than that of indium tin oxide, but
this can be quickly increased through the use of 100% metallic nanotubes. A production
technique was recently developed for this.
The key to success was the combination of disciplines in the team: theoreticians,
modellers and simulators, and people who perform practical experiments.
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8 Round-up

• Realisation of growth ambition requires strong triangle

48

8 Round-up

All pulling in same direction

Same ambition for all stakeholders
The challenges described in this report can
all be successfully met provided all those
involved in technological manufacturing
share the same ambition: raising the growth
path of technological manufacturing to
a permanently higher level. Long-term
agreements and closer cooperation between
the technological industry, government and
knowledge institutes are necessary here in
order to:
• train first-rate staff;
• raise the investments in and returns on
the Dutch R&D programme;
• create more flexible business operations,
in which there is a role for trade unions
and financial institutions;
• guarantee sufficient access to raw
materials and other necessary
commodities at European level, or to
develop alternatives.

A strong triangle translates into a strong technological industry!

Knowledge
institutes

Government

Asia strong in
government/
manufacturing industry
cooperation

Netherlands
and Europe
strong in triangle
cooperation?

US strong in
knowledge institute/
manufacturing
industry cooperation

Manufacturing
industry
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With thanks to: (1)

Aalberts Industries
ABB
Aeronamic
Agoria
ASML
Bosch Transmission Technology
Brabant Alucast / NEVAT
DAF Trucks N.V.
DAF Trucks N.V.
DAF Trucks N.V.
Daimler AG
European Commission
European Commission
European Commission
European Factories of the Future
Research Association

J. Aalberts, CEO
S. Bergerham, Head of Global Footprint
D. Alta, Managing Director
C. Decubber
P. Wennink, CFO
C. Rooijmans, General President Gasoline Systems
R. Wolters, CEO
J. van Geel, Director Business Development, Marketing & Sales
S. Everts, Business Intelligence Manager
R. Latour, Component Director Purchasing
F. Ruff, Head Society and Technology Research Group
M. Soede, Research Policy Officer, DG Research
J. Cleuren, Principal Research Officer, DG Research
J.L. Vallés, Head of Industrial Technologies Unit, DG Research
F. Knecht, Executive Director (acting)

51

With thanks to: (2)

Federatie Het Instrument
FME CWM
Fokker Aerostructures
Fraunhofer
Frencken Europe B.V.
Frencken Europe B.V.
Eindhoven City Council
HP
HP
Koninklijke Metaalunie
Ministry of Economic Affairs, Agriculture
and Innovation (EL&I)
Ministry of EL&I
Ministry of EL&I
Nedap
Norma
NTS Group
Philips Nederland
Platform Bèta Techniek
Radboud University
Siemens Nederland N.V.
Siemens Nederland N.V.

K. Groeneveld, Chairman
G. Huizinga, Ahead of Environment and Energy, Technology and Innovation
A. Vergouw, Director of Public Affairs
K. Cuhls, CC Innovations- und TechnologieManagement und Vorausschau
H. Tappel, Managing Director
R. Hendriks, Financial Director
A. Kivits, Head of Economic Affairs and Culture
T. Prophet, sr. Vice President Operations
G. Shoemaker, Vice President Procurement and Procurement Services
R. Schuitema, manager Supplying and Outsourcing
N. Schiettekatte, Cluster Leader, Industry & Services Directorate
J. Wijnstok, Cluster Leader Strategy & Research, Enterprise Directorate
T. Dirkmaat, Policy Officer, General Economic Policy Directorate
R. Wegman, CEO
S. Oude Mulders, Managing Director
M. Hendrikse, CEO
H. Hendriks, Chairman of Board of Management
H. Corstjens, Executive Director
B. Dankbaar, Professor of Business Administration
G. Bravenboer, Director of Industry Automation & Drive Technologies
M. van Wulfften Palthe, Siemens One
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With thanks to: (3)

Stichting Industriebeleid & Communicatie
Stichting Industriebeleid & Communicatie
TenU advies
TNO
TU Delft University of Technology
TU Eindhoven University of Technology
University of Amsterdam
VDL

W. van der Stokker, Chairman
T. van den Berg, Manager
L. Haffmans
E.J. Sol, Director of High-tech Systems & Materials
D.J. van den Berg, Chairman of Executive Board
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