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 Smart Industries  are industries that have a high degree 

QH�ƃGZKDKNKV[�KP�RTQFWEVKQP��KP�VGTOU�QH�RTQFWEV�PGGFU�

URGEKƂECVKQPU��SWCNKV[��FGUKIP���XQNWOG�
YJCV�KU�PGGFGF���
VKOKPI�
YJGP�KV�KU�PGGFGF���TGUQWTEG�GHƂEKGPE[�CPF�EQUV� 

YJCV�KU�TGSWKTGF���DGKPI�CDNG�VQ�
ƂPG�VWPG�VQ�EWUVQOGT�PGGFU�
CPF�OCMG�WUG�QH�VJG�GPVKTG�UWRRN[�EJCKP�HQT�XCNWG�ETGCVKQP�� 
+V�KU�GPCDNGF�D[�C�PGVYQTM�EGPVTKE�CRRTQCEJ��OCMKPI�WUG�QH�VJG�
XCNWG�QH�KPHQTOCVKQP��FTKXGP�D[�+%6�CPF�VJG�NCVGUV�CXCKNCDNG�
RTQXGP�OCPWHCEVWTKPI�VGEJPKSWGU�
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The economic growth of the Netherlands depends on the export industry. 
We will also be increasingly dependent on productivity growth, if we wish to 
maintain and increase prosperity. 
6JG�UVTGPIVJ�QH�VJG�&WVEJ�KPFWUVT[�NKGU�KP�EQORCPKGU�VJCV�EQNNCDQTCVG�VQ�ƂPF�
solutions to social challenges using technological innovations and to market 
these innovations internationally.

However, a strong industry should not be taken for granted. We live in a new 
economic reality. The market in which the companies operate and collaborate 
is becoming increasingly international, the market is becoming more and more 
competitive and volatility is increasing.
We are in the midst of the fourth industrial revolution. Robots and production 
systems communicate with each other, analyse each process independently 
and can work separately on the relevant product. This offers great opportunities.
Germany has been making groundbreaking steps with the “Industry 4.0” 
programme. There is also a huge challenge for the Netherlands on the 
interface between industry and intelligence. Together with TNO, the Ministry 
of Economic Affairs, VNO-NCW and the Chamber of Commerce, FME has 
taken the initiative to make Smart Industry a priority in the Netherlands.  
There is no time to lose. Smart Industry is the future. 

The Dutch business community - large and small - has everything it needs 
to respond to this promising development and to join forces with the 
frontrunners. The Netherlands has a strong tradition of collaboration in 
networks and clusters. We have a very high quality ICT infrastructure that  
links our country to the world, and we are world-class innovators. In short,  
the Netherlands has the basis to play a leading role in Smart Industry.

But we must act now. This report is the prelude to a decisive and vigorous 
national Smart Industry approach, an initiative in which we must work with  
a broad coalition of companies, knowledge institutions and government.
This requires a broad agenda that addresses business models, research, 
human capital and prerequisites in the areas of safety and standardisation.
Smart Industry is the future. So we’re going to set to work on it. We are working 
on the innovation that is necessary to maintain and strengthen the earning 
RQYGT�QH�VJG�0GVJGTNCPFU�KP�QTFGT�VQ�DGEQOG�CPF�TGOCKP�ƂV�HQT�VJG�HWVWTG�

Ineke Dezentjé Hamming-Bluemink, President FME

(14'914&
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Two decades of rapid advances in Internet Technology 
are having a sweeping impact on the economy and 
wider society. Information and Communication 
Technologies are combining and converging with 
sensor technology and robotics to form an Internet 
of Things that will drive profound transformations 
of the industrial system. “The 2014 Consumer 
Electronics surprised everyone, not so much for the 
smart phones and the classic highlights of the event 

held in Las Vegas, but rather for the presentation 
of the connected cars, wearable technology and 
devices that, thanks to Machine2Machine(M2M) 
technology and the Internet of Things (IoT), are 
becoming increasingly smarter” (Telefonica, 2014). 
The ‘connected car’ scenario highlights some of the 
key impacts of the Internet of Things.

The info graphic shows how the IoT is radically 
changing business and industrial processes, enabling 
entire new classes of products and services.  

+0641&7%6+10 1

The Connected Car 
Source:  
Parisoma.com
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It will decentralise production by enabling 
ƃGZKDNG��RTQITCOOCDNG�CPF�GODGFFGF�HQTOU�QH�
manufacturing. Real time Machine-to-Machine 
communication offered by the IoT will synchronise 
complex, high-end production systems, creating 
highly innovative value chains that cut across 
traditional sectors and domains. Advanced forms  
of manufacturing will drive the design of new  
materials, blurring the line between manufacturing 
and assembly, and Smart Industry will give a great 
push to lifecycle management and recycling (Made  
Different, 2014), (EFFRA, 2013). Critical to the Dutch 
economy is its excellence in a wide range of Business- 
 to-Business (B2B) niche markets as well as its position 
in the agro-food domain fuelled by (production) 
GHƂEKGPE[��6JG�&WVEJ�KPFWUVT[�ECP�ICKP�UVTCVGIKE�
advantage by combining smart technologies with  
Dutch ‘soft skill’ qualities like creative and innovative  
concept development, product-service combinations,  
client and business oriented solutions, integrated 
collaboration in value chains and, last but not least, 
open and informal communication.

���� .11-+0)�$#%-

&WTKPI�VJG�ƂTUV�+PFWUVTKCN�4GXQNWVKQP�HTQO�VJG���th to 
the middle of the 19th century, mechanical production 
methods were introduced, causing a shift from an 
agrarian, handicraft-based economy to one led by 
industry and machine manufacturing. The second 
transition at the turn of the 20th century brought 
industrial mass production, where assembly lines and  
factories allowed the creation of products for mass 
consumption. The most recent change at the end of the  
20th century came with the deployment of electronics  
and IT in industrial processes and robotics, automating 
and optimising production lines with machines taking 
QXGT�EQORNGZ��TGRGVKVKXG�JWOCP�VCUMU��5GG�ƂIWTG�QP�
the left.

���� .11-+0)�(149#4&

Now we are on the brink of another industrial 
revolution, based on two decades of rapid advances 
in Internet Technology with a sweeping impact on 
the economy and society as a whole. Information 
and Communication Technologies are combining 
and converging with sensor technology and robotics 
to form an Internet of Things that will drive profound 
transformations of the industrial system.

Based on these new technologies and driven by 
new economic and social trends, the industry now 
faces another evolution that will change its fabric 
fundamentally. Technologies will enable new ways 
of participation and doing business, creating new 
products & services and providing new ways of 
organising production. All this is needed to create 
a future industry that can withstand the changing 
GEQPQOKE�RNC[KPI�ƂGNF��FGCN�YKVJ�EJCPIKPI�OCTMGV�
demands, and address social challenges in a such a 
way that we can still compete with the fast growing 
international competitors.

>��+0641&7%6+10

Industrial 
revolutions 
Source:  
DFKI, 2011
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In the coming decade, a network centric approach 
to production will replace linear production processes 
YKVJ�KPVGNNKIGPV�CPF�ƃGZKDNG�PGVYQTM�CRRTQCEJGU��
These networks will interconnect parts, products  
and machines across production plants, companies 
and value chains at a highly granular level. Production 
in existing value chains will be radically optimised in 
the network centric approach. But, more importantly, 
VJG�PQVKQP�QH�PGVYQTM�EGPVTKE�RTQFWEVKQP�ƂPCNN[�URGNNU�
the end of the ‘value chain’ and the birth of the ‘value 
network’. This will result in new customer-centric 
business models, both at the level of organisations 
and across entirely new value clusters. Consumers and 
small businesses will co-create in a new and complex 
manufacturing system previously inhabited only by 
large companies. In this new ecosystem, new types of 
jobs will emerge, driving a demand for new skill sets. 

The value network will no longer be a PowerPoint 
fairytale but the blueprint of a next generation 
industrial system that we will call Smart Industry.

���� .11-+0)�%.15'4

The example at the start of this chapter shows a 
promising example of the impact of the Internet of 
Things, but there are more technological trends 
that drive the further development of this Smart 
Industry. Next generation adaptive robots, 3D 
printing, further integration of embedded systems, 
smart grid technologies, man-machine interfaces, 
cyber physical systems, advanced sensors, big data 
and cloud computing. These are all just examples of 
the enormous innovation-driving developments in 
technologies that are just around the corner.

There are opportunities to grasp based on techno-
logical developments, but the pressure is on. Our 
economy is also changing and putting pressure on the 
way our industry currently competes. Even more than 
in the past, our economy is global. Asian economies 
are catching up with traditional leading economies 
like Europe and the United States, even overtaking 
them by investing in research and technology, with 
India also showing growth in research and valori sa-
tion (e.g. patents). It is also clear that Asia is investing 
more and more in research and technology. Where 
in the past, important breakthrough innovations 
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would emerge from Japan, the United States and 
Europe, China, South Korea and even India are now 
showing growth in important patents. Since research 
and develop ment is key to competitiveness, the 
conclusion can only be that our competitive advan-
tage is under pressure. The good position of our 
present industry should not be taken for granted.

Another factor demanding a change in the way we 
look at manufacturing is the customer. Customer 
needs have changed over the years. There will 
always be a demand for commodities, but the 
new markets are about customisation and creating 
innovative new products. Customers not only demand 
high quality products, they increasingly pay for the 
experience or service, instead of just buying the 
product itself. It’s not only about the relevance of a 
single product, but about how crucial it is to embed 
it in a broader context, including services. The Apple 
smartphone is a success, not because of its beautiful 
design and technological features, but because of its 
ability to run a huge diversity of apps. The downfall of 
Blackberry shows the importance of tailor-made apps.
With the further development of a global economy 
and society, the world is facing major challenges. 
6JG�'WTQRGCP�%QOOKUUKQP�JCU�KFGPVKƂGF�UGXGTCN�
Grand Challenges, which should be an important 
focus to governments, research institutes and 
industries. These Grand Challenges are instrumental 
in focusing the budgets from the Commission in,  
for example, the Horizon 2020 framework program 
for research, technology and innovation.

The European Commission distinguishes the 

following Grand Challenges:

• Health, Demographic Change and Wellbeing

•  Food Security, Sustainable Agriculture and 

Forestry, Marine, Maritime and Inland Water 

Research and the Bio-economy

•� -iVÕÀi]�
�i>��>�`�
vwV�i�Ì�
�iÀ}Þ
• Smart, Green and Integrated Transport

•� �
���>Ìi�čVÌ���]�
�Û�À���i�Ì]�,iÃ�ÕÀVi�
vwV�i�VÞ�
and Raw Materials Circular economy needed

•� �
ÕÀ�«i����>�V�>�}��}�Ü�À�`�����V�ÕÃ�Ûi]�����Û>Ì�Ûi�
>�`�ÀiyiVÌ�Ûi�Ã�V�iÌ�iÃ

•  Secure societies - Protecting freedom and 

security of Europe and its citizens

Next to the related emerging consumer demands, 
the industry also needs to develop a strategy to  
address these challenges. Not only with new products 
and services that help solve these challenges, but 
also for incorporating them into their organisations. 
An example is ageing, which will lead to tensions on 
the labour market. How to deal with a shortage of 
good personnel?

All these trends change the structure of the 
industry. The moving of developing countries 
to leading economies puts pressure on what 
our manufacturing industry can and cannot do. 
Historically, it is common that economies that 
increase their income show a reduction in jobs in 
direct manufacturing. Often a shift towards a more 
service-oriented economy is seen, but these jobs 
are often manufacturing-related. This industrial shift 
JCU�KPVGPUKƂGF�FWG�VQ�VJG�TGEGPV�GEQPQOKE�ETKUKU��
The limited availability of funding for innovation 
KU�ETGCVKPI�CP�KPEGPVKXG�VQ�ƂPF�HWPFKPI�GNUGYJGTG��
Crowd funding is becoming an increasingly common 
CPF�KORQTVCPV�YC[�VQ�ƂPCPEG�KPPQXCVKQP��DWV�VJKU�
implies that medium-sized and larger enterprises 
YKNN�JCXG�OQTG�FKHƂEWNVKGU�ƂPFKPI�ECRKVCN�HQT�PGGFGF�
investments in innovation. 

The driver of this shift is, of course, the low-cost labour 
in less developed countries. This is also happening 
in the Netherlands. Usually a differen tiation is made 
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1 Adjusted using the Geary-Khamis method to obtain a 1990 international dollar, a hypothetical currency  

Õ��Ì�Ì�>Ì�>���ÜÃ���Ìi�>Ì���>��V��«>À�Ã��Ã�>`�ÕÃÌi`�v�À�iÝ�>�}i�À>ÌiÃ�>�`�«ÕÀV�>Ã��}�«�ÜiÀ�«>À�ÌÞ�­***®°
Source: GGDC 10-Sector Database: “Structural change and growth accelerations in Asia and Latin America:  

č��iÜ�ÃiVÌ�À>��`>Ì>�ÃiÌº]�
����iÌÀ�V>]�Û��Õ�i�Î]��ÃÃÕi�Ó]�Óää�Æ��V���ÃiÞ����L>����ÃÌ�ÌÕÌi�>�>�ÞÃ�Ã
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between high-volume/low-margin and low-volume/
high-margin production. High-volume/low margin 
is usually produced in low-cost countries and low-
volume/high margin in countries where expertise 
and knowledge provide a competitive advantage. 
The result is that during the last decades mass 
manufacturing has partly moved to countries like 
China, South Korea and Vietnam. Bigger companies 
often moved production to the East. Others (mainly 
small and medium-sized companies) specialised 
as key players in all kinds of niche markets, as a 
supplier or as an original equipment manufacturer 

1'/���*QYGXGT��FWTKPI�VJG�NCUV�ƂXG�[GCTU��C�VTGPF�
has appeared in which production is re-shoring 
to Europe as a result of the climbing wages in the 
East, improving productivity and other issues like 
communication and quality.

Low-volume, high-margin production also often 
refocuses business from cost reduction to innovation 
and creativity. Costs remain important, but innovation 
even more so. In its wake, a shift in smaller batches of 
products can already be seen as well as a demand to 
quickly adjust production to other products because 
of the fragmented and volatile markets. Agility is key, 
as is acting in well-organised supply chains.

���� �6*'�&76%*�/#07(#%674+0)�+0&7564;�
+5�%47%+#.�61�6*'�'%101/;

Manufacturing is crucial to our economy. Manu-
facturing has one of the highest multiplier effects of all 
industry sectors, driving technological innovation and 
providing skilled and well-paid jobs (Mazarro, 2012). 

Manufacturing’s 
share of total 
employment falls  
as the economy 
grows wealthier, 
following an 
inverted U pattern 
Source: McKinsey 
Global Institute, 
2012
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With its drive and need for innovation,  
the manufacturing industry helps address global 
societal challenges in the quest for sustainable 
economic growth. 

Business services and other non-industry sectors 
UVTQPIN[�DGPGƂV�HTQO�FGOCPF�IGPGTCVGF�D[� 
Industry. For every euro of EU manufacturing output,  
34 cents of input comes from other supply sectors. 
6JG�KPƃWGPEG�QH�OCPW�HCEVWTKPI�IQGU�HCT�DG[QPF�VJG�
direct contribution to GDP (13%) and employment 
(10% total workforce). 

Manufacturing is a highly global business under-
pinning all economic activity. Industrial goods now 
make up around one-third of all Dutch exports,  
more than any other exported service or good 
(except for re-export from import - 41%).  
(Also see factsheet, page 40-41).
 
The added value of the Dutch manufacturing 
industry increases more rapidly than the industry  

as a whole, due in part to world-class performance  
in the Machine Building sector. Although still modest 
in size compared to some of its European counter-
parts, the Dutch manufacturing industry now ranks 
third behind Germany and Austria in terms of  
growth (ING, 2014).  

In recent years, the decline in manufacturing output 
halted in the Netherlands, as it did across the EU28. 
The EU has set a target of increasing the industrial 
share of Europe’s GDP from its current 15.3% to  
20% by 2020, in an ambition to put Europe’s industry 
back onto the path of growth. 

We think that ‘Smart Industry’ will be a portent of 
a new era of manufacturing in the Netherlands and 
Europe. Implementation of the concept of Smart 
Industry can address the trends described in the 
previous section and will serve our society.

���� %14'�%*#..'0)'��(+6�(14�6*'�(7674'

Keeping up with the global economic trends and 
the fast growing manufacturing industries, especially 
in the Asian countries, requires action by the Dutch 
industry to sustain its competitiveness. Joining a 
global smart industry revolution will mean facing 
some tough challenges. With competition in Europe, 
USA and Asia heating up, Dutch Manufacturing 
needs to step up to the plate, making use of 
the new opportunities while building on current 
strengths. While there are signs that industry is 
starting to engage and world-class initiatives are 
taken by individual companies, we are not yet the 
frontrunners of tomorrow. The new breed of Smart 
Industries will need to deal with the high demands of 
the information society: outstanding quality, volatile 
consumer demand and competing with low-cost 
manufacturing countries.

The value of 
manufacturing, 
worldwide  
Source:  
McKinsey Global 
Institute, 2012

>��+0641&7%6+10
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*QY�ECP�YG�RTGRCTG�VJG�&WVEJ�KPFWUVT[�VQ�DG�ƂV�
for the future? How to prepare the Dutch Economy 
for a future of Smart Industry? These are the central 
questions addressed in this report.

���� #2241#%*�61�6*'�567&;

To address the challenges that Dutch Industry will 
face in a transition towards Smart Industries, an 
exploratory study was conducted by the Ministry of 
Economic Affairs, TNO, FME, Chamber of Commerce 
and VNO-NCW. The study aims to develop an opinion 
and make recommendations on Smart Industry. 
The study was conducted in collabo ration with 
stakeholders from the Dutch Industry.

The focus of the study is on the future of the Dutch 
Manufacturing Industry but also includes a bird’s eye 
view of developments in the Agro-food, Logistics 
and Chemical Industry sectors. The study draws on 
expert research to investigate key challenges and 
their impact on Industry and Society. In three work-
shops and numerous interviews, key stake holders, 
including Industry leaders, were consulted in order 
to identify the state of play in the Netherlands. The 
CPCN[UKU�RTQFWEGF�C�ƂTUV�QWVNKPG�QH�C�PCVKQPCN�5OCTV�
Industry Agenda. 

The study demonstrates that the developments 
driving the emergence of a Smart Industry are of 
great importance to the Dutch Economy. It is evident 
that Dutch companies are starting to engage with  
Smart Industry Initiatives; however, to ensure a  
competitive position in European and global 
markets, it is necessary and possible to do more  
and to do it now.

Marel
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6Q�HCEG�VJG�EJCNNGPIG�QH�DGKPI�ƂV�HQT�VJG�HWVWTG��
other countries have been developing strategies 
to build their industries to a level where they can 
compete within the global economy in the years 
to come. Most prominent for the Netherlands is 
the German Industry 4.0 initiative, but Belgium, 
Denmark, the United States and South Korea are 
also developing their own manufacturing strategies 
(see page 53).

This report launches Smart Industry as an approach 
that makes use of the trends described in order 
to initiate a common strategy to develop the 
OCPWHCEVWTKPI�KPFWUVT[�HWTVJGT�UQ�KV�YKNN�DG�ƂV�HQT�VJG�
HWVWTG��9G�FGƂPG�5OCTV�+PFWUVT[�CU�HQNNQYU��VQ�DG�
seen as a strategic vision of our future industry:

Smart Industries are...���`ÕÃÌÀ�iÃ�Ì�>Ì��>Ûi�>�
��}��`i}Àii��v�yiÝ�L���ÌÞ����«À�`ÕVÌ���]����ÌiÀ�Ã�
�v�«À�`ÕVÌ��ii`Ã�­Ã«iV�wV>Ì���Ã]�µÕ>��ÌÞ]�`iÃ�}�®]�
Û��Õ�i�­Ü�>Ì��Ã��ii`i`®]�Ì����}�­Ü�i���Ì��Ã��ii`i`®]�
ÀiÃ�ÕÀVi�ivwV�i�VÞ�>�`�V�ÃÌ�­Ü�>Ì��Ã�ÀiµÕ�Ài`®]�Li��}�
>L�i�Ì��­w�i®ÌÕ�i�Ì��VÕÃÌ��iÀ��ii`Ã�>�`��>�i�ÕÃi�
�v�Ì�i�i�Ì�Ài�ÃÕ««�Þ�V�>���v�À�Û>�Õi�VÀi>Ì���°��Ì��Ã�
enabled by a network-centric approach, making use 

�v�Ì�i�Û>�Õi��v���v�À�>Ì���]�`À�Ûi��LÞ��
/�>�`�Ì�i�
�>ÌiÃÌ�>Û>��>L�i�«À�Ûi���>�Õv>VÌÕÀ��}�ÌiV���µÕiÃ°

Smart Industry is built on three pillars:
•  High quality, network-centric communication 

between players, humans and systems, in the 
entire value network, including the end-users;

•  Digitisation of information and communication 
among all value chain partners and in the 
production process on all levels.

•� �)TCPWNCT��ƃGZKDNG��CPF�KPVGNNKIGPV�OCPWHCEVWTKPI�
VGEJPQNQIKGU��CFLWUVCDNG�QP�VJG�ƃ[�VQ�OGGV�JKIJN[�
URGEKƂE�GPF�WUGT�FGOCPFU�

In the coming decade, a network-centric approach 
to production will replace linear production processes 
YKVJ�KPVGNNKIGPV�CPF�ƃGZKDNG�PGVYQTM�CRRTQCEJGU��
These networks will interconnect parts, products  
and machines across production plants, companies 
and value chains at a highly granular level. Production 
in existing value chains will be radically optimised in 
the network-centric approach and, more importantly, 
VJG�PQVKQP�QH�PGVYQTM�EGPVTKE�RTQFWEVKQP�ƂPCNN[�
spells the end of the ‘value chain’ and the birth of 
the ‘value network’.

One of the key enablers of the third industrial 
revolu tion was the digitisation of information and 
communication. The Internet was instrumental in this, 
as was further software development. Digitisation 
is brought to another level within Smart Industry. 
Not only will it enable communi cation between all 
partners in the value chain, but digitisation of, for 
example, product quality, user-characteristics and 
production parameters based on sensory systems will 
also be crucial to new innovations in the production 
process, products and services.

The third pillar to Smart industry is about the next 
generation of manufacturing technologies. New 
modular approaches, as well as next generation 
robots, new ways of manufacturing (e.g. 3D printing) 
and ubiquitous sensors will enable cost-effective 
ƃGZKDNG�OCPWHCEVWTKPI�VQ�OGGV�VJG�URGEKƂE�FGOCPFU�
by customers.
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&TKXGP�D[�VJG�VTGPFU�FGUETKDGF�KP�VJG�ƂTUV�EJCRVGT��
we expect Smart Industry to be a result of changes 
on the following topics:  
• High value information
• Customer intimacy
• Value chain participation
• Flexibilisation
• Improving quality
• Automation 
 

Based on the next step in digitisation, a focus 
of business could be the use of information as 
a new source of value creation, since sensors 
and the network-centric approach will lead to an 
overwhelming amount of data. This information can 
be used to further align the activities within the value 
chain and improve communication between players. 

It can also be used to increase product qualities with 
new added services. With the help of smart sensors 
and IT, the manufacturer can predict the need for 
maintenance and can help customers all over the 
world with IT updates. The collection of all kinds 
of data (for example about the environment) can 
be translated into groups of new and unexpected 
(cross-sector) services.

Since customers will be more demanding, markets 
more fragmented and communication easier, inter-
action with the customer can increase and intensify, 
both qualitatively and quantitatively, leading to 
increased customer intimacy. The network-centric 
approach will also stimulate this collaboration with 
VJG�EWUVQOGT��CPF�VJTQWIJ�FKIKVKUCVKQP��VJG�KPƃWGPEG�
of the customer can even be translated into design 
and production using the new manufacturing 
technologies.

The key result of network-centric production is the 
boost in active participation of all the partners in 
the value chain. As said before, a non-linear value 
network will be created, allowing all partners to enter 
into a new way of highly interactive partici pa tion. 
Information is shared, production processes are 
aligned and cooperation evolves to a higher level.

Based on new manufacturing technologies, the next 
step can be taken VQ�RTQFWEG�KP�C�OQTG�ƃGZKDNG�
way. Using modular approaches, systems can be 
re-aligned, robots reprogrammed and systems 
controlled on even an n=1 basis (fully individual). 
Additionally, new technologies like 3D printing can 
HCEKNKVCVG�EQUV�GHHGEVKXG�ƃGZKDKNKV[�VQ�C�NGXGN�PGXGT�
before seen. The combination with the other drivers 
mentioned above will lead to strong synergies and 
amazing opportunities. In the smart value network, 
value will be added to products by personalising 
them to the individual needs of consumers at very 

 ��5/#46�+0&7564;��)#/'�%*#0)'45�(14�$75+0'55
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JKIJ�GHƂEKGPE[�NGXGNU��CU�YGNN�CU�KPFKXKFWCNKUGF�KP� 
B2B activities. The limit to customisation will no 
longer be set by technology but by the extent to 
which customers are willing to be involved in the 
design of their own products. 

Digitisation will be taken to the next level. It is not 
only about sharing information. It is also key to 
further automation, together with next generation 
robots. New ways of pattern recognition, smart data 
modelling and computational technologies can even 
lead to fully automated facilities and to smart and 
automated ways to support production assistants. 
These trends will manifest themselves differently 
across sectors. In highly automated industries, visions 
of ‘lights out’ production plants and plants that run 
autonomously may soon become reality. Industries in 
which this is already seen are the production of bulk 

chemicals, the semiconductor industry and (parts 
of) food production lines. Assembly and packaging 
typically need more human attention. Jobs will 
continue to be created in the supply industry, in 
automation, in maintenance and in creating new 
business models, products, services and apps.

Massive data generated by sensors and communi-
cated across the value network, in combination 
with information handling technologies such as big 
data, data mining and predictive modelling, enables 
better control of production processes. This results 
in better product quality. Enhanced control will 
drive defects to near zero levels. These technological 
developments enable industrial principles such as 
Zero Defect, Lean and Just-In-Time manufacturing to 
reach their full potential, while dramatically reducing 
cost and impact on the environment.

�i�Þ��>Ã�iÝÌi�Ã�Ûi����Ü�i`}i��v�Ì�i�«À�ViÃÃiÃ�>�`�V�>��i�}iÃ��v��ÕÀ�VÕÃÌ��iÀÃ���Ì�i�`>�ÀÞ�v>À�iÀÃ��� 
>�`�Üi���ÛiÃÌ��i>Û��Þ�Ì����VÀi>Ãi�Ì�>Ì����Ü�i`}i�V��Ì��Õ�ÕÃ�Þ°�	>Ãi`����Ì�>Ì�`>Ì>�>�`�Ü�Ì��Ì�i�
VÀi>Ì�Û�ÌÞ��v��ÕÀ�«i�«�i]�Üi�V��ÃÌ>�Ì�Þ������v�À�����Û>Ì�Ûi�Ã��ÕÌ���Ã�Ì����«À�Ûi�Ì�i���ÛiÃ��v��ÕÀ�
VÕÃÌ��iÀÃ°�7i�ÌÀ>�Ã�>Ìi�Ì�iÃi��`i>Ã�>�`�Ã��ÕÌ���Ã���Ì��«À�`ÕVÌÃ�>�`�ÃiÀÛ�ViÃ�Ì�>Ì�Üi�Ì�i��`iÛi��«�
>�`�LÀ��}�Ì��Ì�i��>À�iÌ��ÕÀÃi�ÛiÃ\�vÀ���«>ÃÌÕÀi��>V���iÀÞ�>�`�À�L�Ì�VÃ�E�Ã�vÌÜ>Ài]�Ì��V��Vi«ÌÃ�v�À�
i�iÀ}Þ��iÕÌÀ>��`>�ÀÞ�v>À���}°

����À`iÀ�Ì��V��Ì��Õi�Ì��`��Ì��Ã�ÃÕVViÃÃvÕ��Þ����Ì�i�vÕÌÕÀi]�Üi��ii`�}��`�VÀi>Ì�Ûi�ÌiV���V�>�Ã�>Ã�Üi���>Ã�>�
ÛiÀÞ�yiÝ�L�i�«À�`ÕVÌ�����À}>��Ã>Ì����Ì�À�Õ}��Ü��V���Ì�iÀ]��iÜ�«À�`ÕVÌÃ�V>��y�Ü°�7i�i�ÃÕÀi�yiÝ�L���ÌÞ�
LÞ�`i«��Þ��}��ÕÀ�«i�«�i�ivviVÌ�Ûi�Þ�>�`�>`�ÕÃÌ��}�Ì�i�«À�`ÕVÌ����Vi��Ã�i>Ã��Þ°�7i�ÀiµÕ�Ài�>�}��`�ÃÕ««�Þ�
chain that is able to manage all our changes properly and supply new components at the right costs 

­�i>�®°�/�À�Õ}��Ì�i�V��ÃÌ>�Ì�ÕÀ}i�Ì����«À�Ûi�«>ÀÌÃ�>�`�«À�ViÃÃiÃ]�Üi�«ÀiviÀ>L�Þ�Ãii���ÕÀ�ÃÕ««��iÀÃ����
Ì�i�Ü�`iÀ�Ài}����Ì��i�ÃÕÀi�i>ÃÞ�>�`�v>ÃÌ�V���Õ��V>Ì���°����Ì��Ã�V�>��]��
/�Ã��ÕÌ���Ã�Ü������VÀi>Ã��}�Þ�
ÃÕ««�ÀÌ�V���Õ��V>Ì����>�`�ÃÕ««��iÀÃ�Ã��Õ�`�Li�>L�i�Ì�������Ì���Ì°

.'.;�
1'/�QH�CITKEWNVWTCN�OCEJKPGT[

��iv�"«iÀ>Ì���>��"vwViÀ��>ÀÌ����	�i�i�Ã
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There is no single technology or technology  
domain that governs the Smart Industry revolution. 
What we see is an alignment and convergence of 
rapid progress in multiple domains. ICTs that initially 
aided human-to-human and human-to-machine 
communication are now revolutionising machine-to-
machine (M2M) communication, making machines 
more intelligent and providing them with a rich 
vocabulary.

Sensor technology will make devices aware of other 
devices and the world around them. Embedded 
systems will equip them with ‘a brain’ to process and  

communicate their observations. Cloud technology 
and Big Data solutions will collect, process, transport  
and store the massive amounts of information sensed 
and communicated by billions of devices. Advances 
in RFID and GPS will help track and trace each 
indivi dual product. Together, these developments 
constitute the Internet of Things, an internet-style 
network of interconnected, intelligent machines 
termed Cyber Physical Systems (CPS).

Creating robust and secure networks will be an 
important challenge for Smart Industry. New and 
more intuitive forms of Human-Machine Interaction 
will also play a pivotal role in managing secure and 
robust networks, and smart industry value networks 
in general.

-ÌÀ�Û��}�Ì���«Ì���Ãi��ÌÃ�ÃÕ««�Þ�V�>��]�6��� i`
>À�V>�i�Õ«�Ü�Ì��Ì�i��`i>��v�>�ºÜ>Ài��ÕÃi����Ü�ii�Ã»°�
/�i�Vi�ÌÀ>���`i>��iÀi��Ã�Ì�>Ì�>ÃÃi�L�i`�«>ÀÌÃ�>Ài�������}iÀ�«�>Vi`����Ì�i�ÌÀ>`�Ì���>��Ü>Ài��ÕÃiÆ���ÃÌi>`]�
��`�Û�`Õ>��«>ÀÌÃ�>Ài��i«Ì����ÌÀ>��iÀÃ]�i�����>Ì��}�Ì�i��ii`�v�À�>�LÕvviÀ��v�>ÕÌ���Ì�Ûi�«>ÀÌÃ�>ÃÃi�L��iÃ°�
����À`iÀ�v�À�6��� i`
>À�Ì����«�i�i�Ì�Ì�i�Ü>Ài��ÕÃi����Ü�ii�Ã��`i>]�>���}��Þ�V���>L�À>Ì�Ûi�Ã�vÌÜ>Ài�
Ã��ÕÌ����Ü>Ã��ii`i`°�/��Ã�Ü>Ã�v�Õ�`����>�V���>L�À>Ì�Ûi�Ã�vÌÜ>Ài�i�}��i�Ì�>Ì��«iÀ>ÌiÃ�>Ã�º«i>À�Ã�
���>�V�>��»°�č�«i>À��V�>����Ã�>��iÌ>«��À�v�À�Ì�i�«À�`ÕVÌ�����v��À`iÀÃ�>�`�Ì�i�Ü>Þ�Ì��Ãi��À`iÀÃ�>Ài�
��ÌiÀV���iVÌi`°�

By offering transparency of these orders throughout the supply chain, the suppliers can easily align 

Ì�i�À�ÃÌ�V��>�`�«À�ViÃÃiÃ�Ü�Ì��Ì�i�>VÌÕ>��ÀiµÕ�Ài�i�ÌÃ��v�Ì�i�"
��«�>�Ì°��À���Ì�i����i�Ì�Ì�i�
ÃÕ««��iÀ�ÀiVi�ÛiÃ�Ì�i�«Õ����iÃÃ>}i�Û�>�
�iVÌÀ���V��>Ì>���ÌiÀv>V��}]�>�ÌÀ>��iÀ�V>��Li���>`i`�Ü�Ì���ÕÃÌ����
/��i��À��ÕÃÌ����-iµÕi�Vi�`i��ÛiÀ�iÃ°�
čÃ�>�ÀiÃÕ�Ì]�Ì�i�VÕÃÌ��iÀ��À`iÀ���Ü�`À�ÛiÃ�iÛiÀÞÌ���}°�/�i�>ÃÃi�L�Þ�«�>�Ì��À�Ì�i�ÃÕ««��iÀ��Ã�������}iÀ�
`i«i�`i�Ì����ÃÌ>Ì�V�v�ÀiV>ÃÌÃÆ�Ì�i�>ÃÃi�L�Þ�«�>�Ì�>�`�ÃÕ««��iÀ�>Ài�������}iÀ�`�ÃV���iVÌi`°���ÃÌi>`]�
Ì�i�>VÌ�Û�Ì�iÃ��v�L�Ì��>ÃÃi�L�iÀ�>�`�ÃÕ««��iÀ�Ü�À��Ã�>ÀÌ�Þ����Õ��Ã��°

8&.�0'&%#4
#WVQOQVKXG�OCPWHCEVWTKPI�UWRRNKGT 
�i�iÀ>���>�>}iÀ��v���v�À�>Ì�����>�>}i�i�Ì��>ÀVi��-�i��>�ÕÃ�
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In the Internet of Things, CPS will gain a shared 
situational awareness to support network-centric 
production in two ways: (1) highly specialised, 
collaborative production of high-end commodities 
with minimal human interference, and (2) 
decentralised, design-driven, highly customised 
production involving local players including SMEs 
and start-ups.

5OCTV�VGEJPQNQIKGU�JCXG�C�UKIPKƂECPV�KORCEV�QP�
manufacturing processes. Flexible electronics and 
miniaturised devices integrating electronic and 
photonic sensors, free form optics, Micro-Electro-
Mechanicals-Systems (MEMS) and integration of 
wiring, cooling channels and other elements in 
plastic parts will allow much smaller products with 

entirely new form factors. Flexible e-books and 
sensors integrated into clothing (wearable tech) will 
DG�COQPI�VJG�ƂTUV�RTQFWEVU�KP�VJKU�NKPG��9GCTCDNG�
technology was the buzzword at CES 2014.

In parallel to the ICT related developments, we  
are witnessing important advances in manufacturing 
techniques such as the rise of additive manu facturing 
(known as 3D printing) practical applications of which  
are enabled to a large extent by ICT developments. 
Additive manufacturing techniques require no moulds, 
which makes a single additive manufacturing machine 
suitable for creating a wide variety of products 

TGFWEKPI�VJG�EQUVN[�RTQEGUU�QH�TGEQPƂIWTCVKQP�CPF�
the bill for materials).
 

7i�ÌÀ>`�Ì���>��Þ�ÃÌ�����À}>��Ãi��ÕÀ�Ü�À���>À}i�Þ�Ì�À�Õ}��Ì�i�V��«>�Þ�­`���Ì��ÕÀÃi�ÛiÃ®��À�Ì�i��>À�iÌ�
­�ÕÌÃ�ÕÀV��}®°�/�i�V��«>�Þ��Ã���ÃÌ�Þ�ÃV>�>L�i�LÕÌ��iÃÃ�yiÝ�L�i°�/�i��>À�iÌ]����Ì�i��Ì�iÀ��>�`]��Ã�
yiÝ�L�i�LÕÌ��vÌi���iÃÃ�ÃV>�>L�i°�7�Ì��Ì��Ã�VÕÀÀi�Ì�Ü>Þ��v��«iÀ>Ì��}����>���}��Þ�V��«iÌ�Ì�Ûi��>À�iÌ]� 
Ì�i�Ì��i�Ì���>À�iÌ��Ã��vÌi��Ì������}�>�`�Ì�i�Ì�Ì>��V�ÃÌ��v��Ü�iÀÃ��«��Ã�Ì�����}�°
 

-��Vi�ÓääÇ]�Ó{Ç/>���À-Ìii���>Ã�Ü�À�i`�V��Ì��Õ�ÕÃ�Þ����Ì�i�`iÛi��«�i�Ì�>�`���«�i�i�Ì>Ì�����v�>� 
Ó{ÉÇ�ÜiL�L>Ãi`�«�ÀÌ>�]�>���Ü��}�VÕÃÌ��iÀÃ�Ì���À`iÀ�Ì�i�À�Ã�iiÌ��iÌ>��L�>��Ã�>�`�«�«iÃ����`i�>�`�Û�>�
Ì�i���ÌiÀ�iÌ°�/�iÃi�`iÛi��«�i�ÌÃ�>���Ü�Ó{Ç/>���À-Ìii��Ì���ii«�Ì�i�V�ÃÌ��v���i�Ã��}�i�«À�`ÕVÌ�>���ÃÌ�
iµÕ>��Ì��Ì�i�V�ÃÌ��v���i�«À�`ÕVÌ�vÀ���>�L>ÌV���v�xää�«�iViÃ°�

��ÜiÛiÀ]�Üi�Li��iÛi�Ì�>Ì��Ì�>���V>��Li�Ã��vÌi`�Õ«�>�}i>À°�/��Ã��Ã�Ü�Þ�Ó{Ç/>���À-Ìii��Ü>�ÌÃ�Ì�����Ì�>Ìi�
Ì�i�-�>ÀÌ�	i�`��}��>VÌ�ÀÞ�«À��iVÌ]�>��iÜ�V��Vi«Ì�Ì�>Ì���Û��ÛiÃ���Ài�Ì�>���ÕÃÌ�>««�Þ��}�>`Û>�Vi`�
��v�À�>Ì����ÌiV�����}Þ�>�`��«Ì���Ã��}���ÌiÀ�>��LÕÃ��iÃÃ�«À�ViÃÃiÃ�>Ì���`�Û�`Õ>��V��«>��iÃ°�/�i�
Õ�`iÀ�Þ��}�«����Ã�«�Þ��Ã��ÕV����Ài�LÀ�>`���`i`�>�`�����Û>Ì�Ûi]��>�i�Þ�Ã��Õ�Ì>�i�ÕÃ�Þ�VÀi>Ì��}� 
>�V���Õ��ÌÞ����Ü��V��«i�«�i�V���>L�À>Ìi�V��Ãi�Þ]�iÝ«���Ì�ÀiÃ�ÕÀViÃ�Ì�}iÌ�iÀ�>�`�Ã�>Ài����Ü�i`}i°
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The previous sections mainly dealt with technologies, 
but this is too limited. Experience shows that the 
implementation of technologies for the purpose 
QH�DGPGƂVKPI�HTQO�KVU�QRRQTVWPKVKGU�VCMGU�URGEKCN�
expertise and an innovative attitude. But Smart 
Industry is also about changing this attitude towards 
a customer orientation and acceptance that future 
competitiveness is about collaboration.

The technologies can facilitate, but implementation 
of Smart Industry takes guts, customer focus, 
strategic alignment of actions, an evidence-based 
focus, creation of anticipatory intelligence, thinking 
in leaps and bounds and acting in steps. It requires 
entrepreneurship and out-of-the-box thinking, as 
PGY�RNC[GTU�GPVGT�VJG�ƂGNF��PQV�QPN[�CU�EQORGVKVQTU�
but also as partners.
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6JG�RTGXKQWU�UGEVKQP�FGUETKDGF�VJG�FGƂPKVKQP�CPF�
scope of the concept of Smart Industry. But what are 
the opportunities and threats for Dutch industry and 
Dutch society as a whole? Does it have the potential 
to increase the competitiveness of the industry and 
OCMG�KV�ƂV�HQT�VJG�HWVWTG!

As described, Smart Industry - driven by information, 
digitisation, networks and manufacturing technologies -  
YKNN�KORTQXG�SWCNKV[��KPETGCUG�ƃGZKDKNKV[��KPETGCUG�
automation, enhance participation within the value 
chain and enhance interaction with customers. This 
has the following implications for the Dutch industry:
•  Changes in the structure of value chains and 

networks
• New and adjusted existing products & services
•  New business models to earn money, new 

competitors entering the market
• New skills needed and other jobs

Smart Industry does not only have implications for 
the industrial sector. It will impact the economy at 
large, and deals with some of the grand challenges 
our society faces. These implications will be 
described in more detail in the following sections. 
We will argue that the Dutch industry is in a good 
RQUKVKQP�VQ�DGPGƂV�HTQO�VJG�QRRQTVWPKVKGU�5OCTV�
Industry provides, although there are also some 
threats to be anticipated. Of course, the actual 
impact will be determined by the actual actions 
of industry, research and innovation policy for the 
upcoming years.

���� ���%*#0)'5�+0�6*'�5647%674'�1(� 
8#.7'�%*#+05

Since network-centric production is core to Smart 
Industry, it is not surprising that it will have a profound 
impact on value chains. Better communi cation 
and linking systems on a network level will change 
EQNNCDQTCVKQP�CPF�GXGP�VJG�YC[�ƂTOU�CPF�QVJGT�
organisations will be organised in the value chain. 
This is enhanced by the further incorporation of 
CURGEVU�NKMG�EWUVQOGT�KPVKOCE[�CPF�RQUUKDNG�ƃGZKDKNKV[�
in production and products. It will impact the way 
production is organised on the network level.
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•  Participation of customers during design
•  Upstream participation
•  Enhanced active communication

#P�KORQTVCPV�ƂTUV�GZCORNG�KU�participation of the 
customer. Where in most cases the customer is 
just offered a product or service, Smart Industry 
and the corresponding concept of network-centric 
production will allow active participation in design 
and production. It will enable customers to discuss 
the options, even bringing in own designs (e.g. for 
3D printing), and to share information while using 
the product. Other unexpected ways of use will 
become clear, as well as detailed feedback on the 
product, offering the opportunity to adjust and 
develop new products. Flexible production will even 
allow input from the customer to make adjustments 
during production. New value chain structures will 
emerge, shortcutting steps and entering new players 
in the game, such as open source non-professional 
designing customers. Innovation will also take place 
in the social networks (e.g. wisdom of the crowd), 
leading to new value chains that can produce these 

new and innovative ideas. This will even challenge 
the position of traditional leaders in markets.

But more is to be expected. The “Smile curve” on 
the left side, developed by Stan Shih in the early 
1990s indicates that the method of earning money 
is fundamentally changing. Assembly alone does 
not create enough value anymore; Dell and Apple 
understand this well. And Smart Industry offers 
the opportunity to do more. Sales, even after-sales 
services, can become part of the job. Integrating 
sensors to collect data will provide valuable 
information for preventive maintenance and earnings 
with new services.  
This upstream supply chain integration is a more 
general trend, seen in most economies. Farmers  
do not only produce food but also deliver it directly 
to the consumer or organise its delivery. Smart 
Industry will not only facilitate this through enhanced 
communication, it will drive this trend. The result is 
C�OQTG�FKXGTUKƂGF�CRRTQCEJ�VQ�FQKPI�DWUKPGUU�CPF�
retail having to rethink its role in the value chain.

A company traditionally organises its own business, 
of course with a reactive role to other organisations. 
This is set to change fundamentally. Smart Industry 
links companies in networks, with an active input 
in communication and organisation of the work of 
other organisations. Individual entrepreneurs have 
to shift their focus more and more to the added 
value of the value chain or network as a whole. 
Already, cloud services are emerging to organise 
information throughout the value chain, giving 
companies direct access to logistics information from 
other organisations - upstream and downstream. 
This approach is expected to be extended to 
information about manufacturing, enabling active 
KPVGTEQORCP[�KPƃWGPEG�QP�RTQFWEVKQP��6JG�TGUWNV�KU�
that organisations will become more dependent and 
compete together as almost a single entity. On the 
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other hand, open-source collaboration is becoming 
more important. An example is the use of open-
source designs that can be used for 3D printing of  
URGEKƂE�RTQFWEVU��+PPQXCVKXG�NGCTPKPI�CNIQ�TKVJOU�YKNN�
dramatically enhance collaboration in production work-
ƃQYU��CNNQYKPI�NCUV�OKPWVG�EJCPIGU�KP�URGEKƂECVKQPU�
for individual products while still delivering faster.

The question is what the possible implications 
of these changes will be to the Dutch industry. 

Since national and international collaboration is an 
important characteristic of the Dutch industry, there 
are opportunities. Also, the focus on collaboration 
is in line with the Dutch poldermodel approach (the 
Dutch culture of consultation and deliberation). 
However, standardisation of communication and 
FCVC�GZEJCPIG�KU�ETWEKCN�VQ�GHƂEKGPV�EQNNCDQTCVKQP��
This is not a trivial matter in the Netherlands, as 
standardisation requires consensus, and alignment  
to international activities is an option.

As a result of global competition, technological complexity and increasing pressure on time to 
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The design-oriented activities connecting with 
customers are strongly supported by the Dutch 
industry and Dutch culture. The creative industry, 
especially the “design component” is strong; 
Dutch design is even an art movement. Many 
UOCNN�ƂTOU��YJGTG�HTGGNCPEGTU�QHVGP�QRGTCVG�CU�
creative entrepreneurs, are boosting innovation. 
Connection with the manufacturing industry is 
RQUUKDNG��DWV�KU�PQY�UWDQRVKOCN��*GTG��VJG�GHƂEKGPV�
and effective approach to manufacturing is limiting 
the opportunities. On the other hand, the high 
representation and active participation in social 
networks (e.g. Twitter and LinkedIn) shows that there 
are opportunities for consumers and businesses to 
connect. The strength of the IT service industry in 
the Netherlands and the crucial factor ICT plays in 

establishing Smart Industry provides not only a direct 
opportunity to develop the concept further based 
on existing skills, but also new indirect opportunities 
for the IT sector to export these new innovative 
capacities to other countries. New initiatives will 
emerge for small and medium-sized enterprises.  
The Dutch industry has a good track record of 
creating new larger enterprises from SMEs.

But there are threats. Especially retail and wholesale 
can be moved outside manufacturing value chains 
because of upstream integration. Since the Dutch 
industry is also a trade industry, the impact can be 
serious and should be further researched. Also, 
the fact that communication and information will 
become even more important than today also poses 

 �5/#46�%*#0)+0)�51%+'6;�#0&�+0&7564;

As a business in the manufacturing industry, you must be able to rely on both your suppliers and your 

V>ÀÀ�iÀÃ]�>�`�Ì�i�i�Ì�Ài�V�>���Ã��Õ�`�Li�ÌÀ>�Ã«>Ài�Ì�Ì��Ì�i�VÕÃÌ��iÀ°

According to the principles of Lean Manufacturing, you do not begin with one step until you are sure 

Ì�>Ì�Ì�i��iÝÌ�ÃÌi«�Ü����v����Ü°�/�iÀi��Ã����«���Ì�����>���}�Ã��iÌ���}�Ì�`>Þ�Ü�i��Þ�Õ�V>�½Ì�Ã��«��Ì�v�À�
>��Ì�iÀ�Ì�Àii�`>ÞÃ°�
čVÌÕ>��Þ]��Ì��Ã�>�`iÃÌÀÕVÌ�����v�V>«�Ì>�]�LiV>ÕÃi���i�«>ÀÌÞ�>``Ã�Û>�Õi�>�`�Ì�i��iÝÌ����Ì�i�V�>����iÌÃ��Ì�
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This requires chain management, but chain management only makes sense if the companies trust each 

�Ì�iÀ�>�`��v�Ì�iÀi��Ã�ÌÀ>�Ã«>Ài�VÞ����ÌiÀ�Ã��v�V>«>V�ÌÞ�>�`�ÌiV���V>��V�>À>VÌiÀ�ÃÌ�VÃ��v�Ì�i�«À�ViÃÃ°

/��Ã��iÜ�Ü>Þ��v�Ü�À���}�ÀiµÕ�ÀiÃ�>�`�vviÀi�Ì����`ÃiÌ�vÀ���i�ÌÀi«Ài�iÕÀÃ°�/À>�Ã«>Ài�VÞ�>���ÜÃ�>�µÕ�V��
ÀiÃ«��Ãi�Ì��VÕÃÌ��iÀ��ii`Ã°�/�i�>��}��i�Ì��v�Ì�i�«>ÀÌ�iÃ�Ü�Ì����Ì�i�V�>���Ü����>�Ã����«À�Ûi]�Ü��V�����
ÌÕÀ��Ü������«À�Ûi�Ì�i�V��«iÌ�Ì�Ûi�«�Ã�Ì�����v�Ì�i� iÌ�iÀ�>�`Ã]�i�>L���}�ÕÃ�Ì��ºÀiV�ÛiÀ»�Ü�>Ì�Üi��>Ûi�
��ÃÌ�Ì��«À�`ÕViÀÃ������Ü�Ü>}i�V�Õ�ÌÀ�iÃ°�

/#6#&14�
1'/�QH�JCPF�VTQNNG[U�CPF�VQQNU� 
�i�iÀ>����ÀiVÌ�À�*>Õ��	i�}iÀÃ�



29

a threat. Because of its increasing value, hacking 
and misuse will have a higher impact. Entire value 
chains can be shut down and sensitive information 
can fall into the hands of the competitor. Also, 
enhanced sharing of information and participation 
of customers can lead to legal issues, such as who is 
responsible for production problems? Misalignment 
with (standardising) activities in other countries 
will reduce the opportunity for collaboration with 
inter national value chains. And since the industry is 
increasingly international, this jeopardises the Dutch 
position. Companies from other economies can then 
take their position.

���� 0'9�241&7%65�#0&�5'48+%'5

All the changes that Smart Industry initiates have 
implications for the products that can be produced. 
Improved quality is clear; most customers reward 
high quality, especially from Dutch manufacturers. 
Flexible production leads to cost-effective diversi-
Ƃ�ECVKQP�QH�VJG�RTQFWEV��+H�C�RTQFWEVKQP�NKPG�ECP�
produce smaller batches cost-effectively, the product 
portfolio will diversify. Even more disruptive is the 
increase of sensors in products, feeding back to the 
company and enabling new services to accompany 
products. But perhaps the most innovative trend is 
the previously mentioned participation of customers 
in the production process, asking them to come up 
with personal preferences or a completely  
new design.

0'9�241&7%65�#0&�5'48+%'5
• Increasing product quality
•� ��&KXGTUKƂECVKQP�QH�RTQFWEVU�CPF�EWUVQOGT�

participation
•  Combining products with services

In most cases, manufacturing will produce a batch 
of products, and quality is monitored by sampling*. 
The result is that variation during batches will hardly 
be noticed but will still occur. Using sensors, many 
products can be assessed on quality, leading not 
QPN[�VQ�GCTN[�KFGPVKƂECVKQP�QH�FGHGEVU�DWV�CNUQ�VQ�C�
DGVVGT�WPFGTUVCPFKPI�QH�VJG�ƃCYU�KP�RTQFWEVKQP��
Production systems will be self-learning and bring 
zero-defect production into reality, which is a highly 
awarded component of Smart Industry. In addition 
to this, connecting to the user can be utilised to 
better understand what the user wants. What if your 
product comes with an app to manage your product 
but also asks for feedback? All users of your product 
will then act as a living lab, providing you detailed 
suggestions to improve your products. And why stop 
at the user? Why not integrate this approach through 
the entire value chain?

/�i�ÌÀi�`�Ì��V��L��i�«À�`ÕVÌÃ�Ü�Ì��ÃiÀÛ�ViÃ��Ã�
ÃÌÀ��}°�	�Ì��Ì�i��iÌÜ�À��Vi�ÌÀ�V�>««À�>V��>�`�
Ì�i���VÀi>Ã��}���Ìi���}i�Vi��v�«À�`ÕVÌÃ�«À�Û�`i�
�««�ÀÌÕ��Ì�iÃ�v�À�>``�Ì���>��ÃiÀÛ�ViÃ°�/�`>Þ]�Ì�i�
products produced by ASML are accompanied by 

ÌÀ>����}�>�`��>��Ìi�>�Vi°

+PETGCUKPI�ƃGZKDKNKV[�CPF�CWVQOCVKQP�YKNN�JCXG�CP�
enormous impact on the kinds of products that can 
DG�UQNF��&KXGTUKƂECVKQP��FKXGTUKƂECVKQP��FKXGTUKƂ�
cation. Mass customisation was coined during the 
late 1980s but has only gained momentum in the 
last decade. Robotisation and better communi cation 
increased the possibilities to have a direct connection 
between the producer and the customer and it is 
to be expected that this will be boosted again by 
Smart Industry. 3D printing and other robotised 
manu facturing methods will make production more 
ƃGZKDNG�QP�QPG�UKFG��CPF�UQEKCN�PGVYQTMU�YKNN�

 *  This is different in the case of critical products, like, e.g., in aerospace, defence and healthcare.
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further enable participation of the customer on the 
other. Why not share social experiences directly 
in order to create new products? The result is 
HWTVJGT�FKXGTUKƂECVKQP�CV�C�NGXGN�VJCV�KU�UVKNN�XGT[�
much unknown! N=1 can be achieved. Why not 
support the customer in manufacturing a dress they 
designed themselves? This is already happening on 
a large scale with books, as Océ printers facilitate 
the manufacturing of one book at a time. It not 
only reduces stock but also facilitates the trend of 
consumer fragmentation.

$WV�FKXGTUKƂECVKQP�TGSWKTGU�UWRRQTV��5WRRQTV�D[�
the industry with technological infrastructure and 
support by services. It is not easy for individual 
customers to get into a participative mode, so a 
little help is needed. However, new services are not 
limited to the design. Enhancing the information 
part of a product and the production system also 
enables better services. Incorporating sensors in 
the product that monitor operation, which results 
in advanced remote maintenance. Although this is 
already happening, the network-centric production 
will boost this to another level, connecting through-
QWV�VJG�GPVKTG�XCNWG�EJCKP��#�UGTXKEG�VQ�ƂPF�KORTQXG�
ments in logistics based on big data, selling light 
- not light-bulbs, using pattern recognition to predict 
the market, placing fully serviced small chemical 
factories at the client location. All are just a few 
examples of the opportunity that Smart Industry 
provides for new product-service combinations.

+V�KU�ENGCT�VJCV�FKXGTUKƂECVKQP�QH�RTQFWEVU�OGCPU�PGY�
opportunities. The new, more demanding customer 
not only rewards tailor-made products but also 
participation in the production process. And it links 
up with the character of the Dutch manufacturing 
industry, where it is often about niches and high 
quality. However, it should also be noted that this 
ƃGZKDKNKV[�YKNN�DG�NKOKVGF�VQ�HCOKNKGU�QH�RTQFWEVU��C�

car manufacturer cannot produce children’s toys 
economically (not even when it is a Dinky Toy).  
And there are exceptions to the rule. We do have 
some highly automated manufacturers of high-
volume products and we should also address their  
needs in Smart Industry. The Dutch culture of design, 
open interaction and service can be used to further 
get into this next generation of mass manufacturing 
CPF�FKXGTUKƂECVKQP�QH�RTQFWEVU��5OCTV�+PFWUVT[�YKNN�
also facilitate the further connection to the global 
GEQPQO[��GPJCPEGF�D[�VJG�ƃGZKDKNKV[�KP�OCPWHCEVWTKPI�
and reduction in costs of smaller batches.

The connection of products and services is supported 
by the Dutch industry. It always has been innovative, 
creating new markets and getting into emerging 
ones. Also, the strong presence of a service economy 
will contribute to its potential. However, the Dutch 
culture, although at the top of the EU, is lagging 
behind in entrepreneurship as compared to, for 
example, the United States. And although innovation 
is considered important, opportunities for young 
entrepreneurs could be improved and, based on the 
EU innovations scoreboard, it can be seen that existing 
EQORCPKGU�JCXG�FKHƂEWNVKGU�KP�OCMKPI�QRVKOCN�WUG�
of the vast opportunity to bring new products and 
services successfully to the market. The connection 
to apps is a hot topic in today’s economy, so having 
a strong app economy in the Netherlands helps, 
as does the focus of the manufacturing industry on 
value chain participation, big data and quality.

���� 0'9�$75+0'55�/1&'.5

Business is about creating value. Traditionally, 
the underlying business models are either about 
competing on costs or competing on innovation 
and quality. In the manufacturing industry, money 
was made primarily by selling products to the next 
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organisation in the value chain - OEMs or resellers. 
Two challenges arise here. In network-centric 
produc tion, it is not always clear who the next 
organisation in your value chain is, and the previously 
mentioned Smile Curve shows that just assembling 
RCTVU�KPVQ�RTQFWEVU�KU�PQ�NQPIGT�VJG�OQUV�RTQƂVCDNG�
thing to do. It is about sales and after-sales, as well 
as the production of components.

One example is the trend of providing a service 
where a customer pays for the results (prints) instead 
of buying a device (printer). Companies like Google 
and Amazon are even providing cheap devices as 
Trojan horses to sell content (e.g., Chromecast, 
Kindle). Manufacturers increasingly lease their 
product to a customer and provide a service, e.g. 
remotely monitoring the status and maintenance, 
and they take back and recycle the device (circular 
economy) at the end of its lifetime. Over time, the 
value provided will shift from the device itself to 
the networked ICT with its databases, up to date 
information, etc., and the device can be replaced the 
moment the customer requires another service level.

But Smart Industry is more than this. The ever-
increasing value of information is changing the 
industry. Information is money. And broadening 
the scope of a single organisation to the entire 
XCNWG�EJCKP��GPJCPEGF�D[�TQDQVKUGF�CPF�ƃGZKDNG�
production, shakes up the view on business.

0'9�$75+0'55�/1&'.5
•  Acting as a network entity
•  Creating value through information
•  Continuous innovation
•  Trans-sector collaboration

Perhaps the most important implication of Smart 
Industry is that organisations will increasingly 

act as a network instead of a single company. 
The connected network-centric approach allows 
optimisation of networks instead of optimisation 
of a single company. Smart Industry is also about 
a better understanding of the costs in the entire 
value chain. So, investments in company innovation 
will be distributed throughout the value chain, 
thereby reducing risks. The huge investments by 
Intel and Samsung in ASML research are just one 
GZCORNG��6JG�DGPGƂVU�QH�KPXGUVOGPVU�ECP�PQY�HCNN�
back through the entire value chain. On the other 
hand, the costs of CO2 emission rights can be shared 
among the partners.

Including more sensors in products and manu-
facturing systems will also create valuable 
information. The business model can be adapted 
based on this information. Information about 
customer use will feed into design. But perhaps the 
most important impact is the previously mentioned 
creation of services. Development of products can 
lead not only to accompanying maintenance, but also  
to other services. Like the farmer, producing not only 
ingredients but also a great recipe. This could even  
include selling the information to the hospitality 
industry. This information is of high quality and 
has rapid “refresh rates”, creating opportunities 
for dynamic pricing of goods. So the money is not 
made in selling the primary product, but by selling 
accompanying information.

An important element of these business models is 
the continuous innovation of goods and services. 
As the network-centric production enables more 
QRRQTVWPKVKGU�CPF�VJG�ƃQY�QH�KPHQTOCVKQP�ITQYU�
to an unprecedented level, new opportunities will 
continue to emerge. Competing in the global market 
requires continuous innovation and anticipation 
of these opportunities. Vast initial investments 
KP�ƃGZKDNG�RTQFWEVKQP�CPF�JWOCP�TGUQWTEGU�CTG�
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needed to anticipate this continuous stream of 
possibilities. If a new opportunity presents itself, 
the organisation should not need to develop a new 
production line. This will take too long. Production 
UJQWNF�DG�ƃGZKDNG�VQ�SWKEMN[�CFFTGUU�VJGUG�PGY�
markets! Multi-disciplinary skills to deal with these 
dynamic markets need to be present, along with the 
technological capital (machines). The business model 
is increasingly about rapid and innovative response 
to new opportunities. 

And the value chains are further expanded to non-
traditional partners. Collaboration with newcomers 
CPF�PQP�OCPWHCEVWTKPI�ƂTOU�KU�KPETGCUKPI�CU�KPHQT�
mation becomes important. The data-dominated 
Google now shows interest in more hardware-
oriented activities. Not only because “they can”, but 
also because of their strategic importance, like the 
Google Driverless Car. In the manufacturing industry, 
it is important to sell both software and services; it 
is about complete solutions. Other examples of this 
trans-sector collaboration are toys connected to 
gaming platforms, insurance companies investing in 
product development (monitoring of the disabled) 
and the famous Philips-Douwe Egberts collaboration 
in Senseo pad-based coffeemakers.

The openness and willingness of the Dutch industry 
to collaborate with other disciplines as well as 
the system integrator mentality foster these 
develop ments. Based on a history of international 
collaboration, the Dutch industry is also well 
UWKVGF�VQ�ƂPFKPI�PGY�RCTVPGTU�HQT�PGY�DWUKPGUU��
However, the Dutch industry focuses more on 
innovative expansion of markets and innovations 
in manufacturing and less on creating new markets 
with young entrepreneurs. Seeking a combination 
with the Creative industry should offer even more 
opportunities. The world-famous Dutch design 
schools are an important driver for these innovations.

However, these changing business models are 
complex. Both the information component and 
the network-centric approach can give rise to 
legal complications. How to protect data and data 
protection? Who is responsible if problems occur? 
How to deal with trade restrictions? What about 
privacy? Legal safeguards need to be developed, 
e.g. protecting corporate data. Standardisation is 
also crucial.

���� ,1$5�#0&�5-+..5

IIt is clear that Smart Industry will have a changing 
impact on the skills needed. Automation through 
TQDQVU�CPF�GORJCUKU�QP�ƃGZKDKNKV[�TGFWEGU�VJG�
repetitive low-skill work, but increases the need 
for more specialised work to reorganise the manu-
facturing systems and perform maintenance activities. 
Also, the increase in information and interaction 
with partners requires employees who are more 
experienced in IT and communication.

,1$5�#0&�5-+..5
•  Impact on jobs needing low and medium 

skills in production
•  Increase in jobs needing high skills in 

production
•� �0GGF�HQT�OCPCIGOGPV�CPF�UCNGU�GZRGTVKUG
•  Need for process engineers  

(instead of craftsmen)
• New services, ICT and data science

As stated, robotisation will have a profound impact 
on the jobs in the manufacturing industry. Driven 
by cost reduction and increase in quality, especially 
low-cost labour could be fully replaced by machines 
in some industries (lights-out factory). However, it is 
not to be expected that this will be widespread in 
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the next few years. Yes, the developments in robots 
are on a fast track. Look, for example, at the plans 
of Google and Foxconn to develop a lights-out 
production facility to manufacture smartphones in 
the US and the impressive Philips factory in Drachten 
to produce electric shavers. But humans are still by 
HCT�VJG�OQUV�ƃGZKDNG�RTQFWEVKQP�pHCEVQTq��5Q��CU� 
smaller batches require higher investment and 
specialised production systems, especially in assembly, 
robots will often mainly assist production personnel 
and remove some routine work. But this can also 
change rapidly. For example, a Dutch company 
named Cellro is putting a lot of effort into making 
complete robot cells for smaller batches. This will go 
beyond replacing routine work. A full impact study is 
needed to get a clear view of the overall impact.

#PF�DGUKFGU�VJKU��OQTG�ƃGZKDNG�OCPWHCEVWTKPI�
U[UVGOU�YKNN�PGGF�VQ�DG�TGEQPƂIWTGF�CPF�YKNN�TGSWKTG�
more maintenance. These are just two examples 
where an increase in jobs can be expected in 
production. Although automated, these systems 
are sophisticated and complex, and need to be 
operated. These are medium or highly skilled jobs 
that require technical expertise since the technology 
will be more demanding. Activities include trouble-
shooting, adjustments, software upgrades and 
greasing. Further development of supporting 
technologies and procedures can help semi-skilled 
workers to do this work.

The increase in participation in the network will also 
NGCF�VQ�C�UKIPKƂECPV�KPETGCUG�KP�JKIJN[�UMKNNGF�NCDQWT��

��À�Ì�i�*���À�Õ«]�-�>ÀÌ���`ÕÃÌÀÞ��i>�Ã�Ã�«��ÃÌ�V>Ìi`���}�ÃÌ�VÃ]�ÛiÀÃ>Ì���ÌÞ��v�i�«��ÞiiÃ]�µÕ�V��>�`�
>VVÕÀ>Ìi���v�À�>Ì����ÃÕ««�Þ]�>�`�iÝVi��i�Ì�V���>L�À>Ì����LiÌÜii��«i�«�i]��>V���iÃ�>�`�À�L�ÌÃ°�
We recently conducted research into what production methods we need to apply to be internationally 
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Certainly, information systems are automated, but 
management and planning are becoming more 
complex and intensive as not only the management 
QH�VJG�ƂTO�PGGFU�VQ�DG�EQPUKFGTGF��DWV�VJG�EQPPGEVKQP�
to the partners in the value chain is also crucial. 
Forecasting production focuses not on mid-term 
developments, but is more sophisticated due to 
increasing availability of customer and partner 
information. In addition, dealing with the dynamic 
and innovative markets requires an innovative mind-
UGV�CPF�URGEKƂE�GZRGTVKUG��#NUQ��FCVC�GZRGTVU�YKNN�
become more important, as more and complex data 
will be available for decision-making.

1WVUKFG�VJG�RTQFWEVKQP�ƂTO��ITQYVJ�ECP�CNUQ�DG�
expected in highly skilled labour due to customer 
participation and new services. It is to be expected 
that some non-manufacturing industries will 
experience job growth, like the creative industry 
(e.g. design), IT industry (new networks and IT 
services) and edu cation. 3D printing will allow 
customers to develop their own design, but this 
must be facilitated since the typical customer  
would not know where to begin.

To be able to compete internationally, to take 
advantage of market opportunities and to answer 
the needs of Smart Industry, there is a clear need 
for more highly skilled technologists. However, it’s 
not simply a question of increasing the number of 
technologists per se. There will be a shift from the 
need for ‘traditional’ engineers to process engineers 
and especially for IT workers. Computational thinking 
and computer science will be very important in the 
fourth industrial revolution. Sectoral, regional and 
national programs that aim to promote technology 
should therefore focus especially on ICT and computer 
science, both in schools and in the existing workforce.
It is to be expected that the disciplines, expertise 
CPF�MPQYNGFIG�QH�VQFC[�YKNN�PQV�DG�UWHƂEKGPV�HQT� 

the Smart Industry worker of tomorrow. In general,  
companies already point out that the skills training 
provided by the educational system do not match  
the skills needed. The coming changes in the 
industry will increase this unbalance. Also, the 
opportunities can only be taken if there are 
entrepreneurs with the skills to bring them into 
innovative products and services. The slightly risk 
aversive Dutch culture can be a threat, as Smart 
Industry is about acting fast. However, the Dutch 
creative industry provides a further stimulus to take 
the opportunities. And the multidisciplinary culture 
in the Netherlands supports this.

���� %*#0)+0)�6*'�'%101/;

The long-term impact of Smart Industry on economic 
structures and underlying value chains will be diverse 
but decisive for the future of the Dutch industrial 
landscape. What is clear is that mass production 
will not vanish, as the supply (i.e. manufacturing) of 
large volumes of certain products will still be more 
GHƂEKGPV�KP�GEQPQOKE��GPXKTQPOGPVCN�CPF�UQEKCN� 
terms (commodities) in order to meet demand.  
In the next decade, the difference in labour cost will 
be further diminished. Since the cost of machinery 
will be equal and remain lower and energy costs 
remain more or less similar for all competitors, the 
cost of transportation will become increasingly 
important. Smart Manufacturing can then contribute 
to re-shoring, as it further reduces labour cost.  
A subsequent re-industrialisation of Europe might 
VCMG�RNCEG�DGECWUG�QH�VJGUG�RTQZKOKV[�DGPGƂVU�

But Europe will also be better positioned to develop 
and manufacture products with high value added in 
low volumes. Not only the “Made in” argument is to 
be made, also the better quality of production and the 
more innovative culture also need to be considered.
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In general, there will be increasing participation 
of smaller companies due to the opportunity of 
fast-track innovation that is enabled by customer 
FGOCPF�RCTVKEKRCVKQP�CPF�ƃGZKDNG�OCPWHCEVWTKPI��
But these smaller companies can be expected 
to grow, as they will increasingly facilitate the 
production of families of products.

���� '/2.1;/'06

So what can be expected of Smart Industry in terms 
of overall employment? This is very unclear for 

reasons of complexity and unpredictability. What 
is clear is that both the overall number of jobs and 
structure of employment in the Dutch industry are 
likely to change.

First the number of jobs. Although automation 
might initially lead to a reduction in jobs, an overall 
reduction of employment is not all that certain. 
History tells us that an increase in labour productivity 
tends to lead to additional jobs in other places. 
Like the manufacturing of the robots that facilitate 
the automation. A recent ITIF study predicts an 
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In the market in which TRI operates there is a strong need for manufacturers who are capable of 
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���ÃÌ�V������>�`°�"À`iÀ�Ã�âiÃ�À>�}i�vÀ���Óxä��Ìi�Ã�Ì��£ä]äää��Ìi�Ã°�

7�>Ì�Ì��Ã��i>�Ã�v�À�/,���Ã�Ì�>Ì�Ì�iÀi��Ã���Ì��ÕV���v�>�L>Ãi���>`�v�À�Ì�i�«À�`ÕVÌ�����À}>��Ã>Ì���°� 
"ÕÀ��À`iÀ���À�â����Ã���n�Üii�Ã°�/��Ã�«�ÃiÃ�>�V�>��i�}i����ÌiÀ�Ã��v�yiÝ�L���ÌÞ��v�Ì�i�«À�`ÕVÌ����V>«>V�ÌÞ°�
Sometimes we need to scale up production enormously (>30%) and sometimes we need to scale it 

`�Ü�°�/��Ã�ÀiµÕ�ÀiÃ�>��iÜ��À}>��Ã>Ì���>��ÃÌÀÕVÌÕÀi�­Ãi�v��>�>}i�i�Ì�>�`�yiÝ�L�i�Ü�À���}®°�/�iÀi��Ã�>�
ÌiV���V>��V�>��i�}i\����y�Ü��>�Õv>VÌÕÀ��}�Ü�Ì��>������>���À`iÀ��i>`�Ì��i�­�{�`>ÞÃ®°�/��Ã�`i�>�`Ã�>���Ì�
from planning technology and a great deal from the rapid exchange systems, information technology 

>�`����Ü�i`}i�>�`�Ã����Ã��v�«i�«�i�­ÛiÀÃ>Ì���ÌÞ®°�
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�>Ài���>�Õv>VÌÕÀiÃ�Ü�À�`Ü�`i�>�`�ÃÌÀ�ÛiÃ�v�À���V>��ÃÕ««�Þ�V�>��Ã�V��Ãi�Ì��Ì�i�VÕÃÌ��iÀ°� 
Manufacturing/purchasing decisions in the supply chain are not only made based on cost price,  

LÕÌ����Ì�Ì>��V�ÃÌ�>�`�Ì�i�>``i`�Û>�Õi��v�ÃÕ««��iÀÃ°
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>�`�>ÕÌ��>Ì����>�`��/�>Ài�Ì�i�v�Õ�`>Ì���°

čÕÌ��>Ì����ÀiviÀÃ�Ì��Ì�i�À�L�ÌÃ]�Ü��V��V>��Üi�`�>�`������Ó{ÉÇ°�čÃÃi�L�Þ��Ã�ÃÌ����«ÕÀi�Þ��>�½Ã��>�`�Ü�À��
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Ü�>Ì�Ì�i�VÕÃÌ��iÀ�ÀiµÕiÃÌÃ\���i�«�iVi�y�Ü°

�
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v�ÀVi�>Ì��>Ài�°��
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`iw��Ì���®�>ÕÌ��>Ì�V>��Þ���ÛiÃ�Ì��«À�`ÕVÌ���°�

/�i��Õ�>��v>VÌ�À��i>�Ã�Ì�i�V��Ì��Õ�ÕÃ�ÌÀ>����}��v�iÝ�ÃÌ��}�>�`��iÜ�i�«��ÞiiÃ°�čÕÌ��>Ì�����>Ã���Ì�
resulted in fewer jobs at Marel, but in another type of work and, therefore, other required skills such as 

��Ài�«À�}À>����}��v�À�L�ÌÃ�>�`�«�>����}����Ì�i�Ã��«�y��À°�č���}�Ü�Ì��V��«>��iÃ�vÀ���Ì�i�Ài}���]�
�>Ài���>Ã�ÃiÌ�Õ«�Ã«iV�wV�ÌÀ>����}�«À�}À>��iÃ�����À`iÀ�Ì��ÌÀ>���«i�«�i��ÌÃi�v°��>Ài��Ü>�ÌÃ�Ì��i�>L�i�
«i�«�i�Ì����Ûi����Ì���Ì�iÀ���LÃ�����À`iÀ�Ì���ii«�Ì�i�À�Ü�À��>ÌÌÀ>VÌ�Ûi°�

/#4'.�
1'/�QH�HQQF�RTQEGUUKPI�U[UVGOU
���L>���>�Õv>VÌÕÀ��}���ÀiVÌ�À��Ài`�6��ÛiÀÃÌÀ>
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increase of about 150,000 jobs in this sector in the 
US alone. And as already mentioned, robotisation 
can lead to re-shoring because the labour costs will 
be a less decisive factor in the overall costs. Also, 
an economy tends to create new adjacent jobs, as it 
also provides new opportunities (jobs in web design, 
new services, product design, etc.). What is certain 
is that not acting on the opportunities provided by 
Smart Industry is very risky. If no action is taken, 
the Netherlands will lose its competitive innovation 

advantage. Industrial activities will be shifted to 
other regions in the world that are more suited  
to compete on labour costs, creating job loss.

What is also to be expected is a shift in the demand 
for the type of worker in the Smart Industry. 
Although semi-skilled personnel will still be needed, 
it is expected that fewer of these jobs will be 
required. And, on the other hand, semi-skilled and 
highly skilled jobs will be created, and some will 
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be replaced. But our industry is already facing a 
shortage in the supply of highly skilled technical 
YQTMGTU��'FWECVKQP�CNUQ�FQGU�PQV�UGGO�VQ�ƂV�VJG�
requirements of the manufacturing industry.  
So, with present policy, Smart Industry will lead to 
increased shortages in the medium to short term. 
The government should subsequently intervene and 
prepare the workforce so that it is well equipped to 
handle the demands of the changing modalities in 
production. Next to the technical skills, the so-called 
21st-century skills (e.g., creativity, entrepreneurship 
and collaboration) are also increasingly important.

But what needs to be kept in mind is that, in the 
longer term, ageing will also have a serious impact 
on the labour market. Not only fewer people will be 
available to do the job, but especially the physical 
skills will change. This can counteract some of the 
implications of Smart Industry for employment.

Despite all the unknown aspects, we do see that 
smaller series manufacturing will soon be possible 
by, for example, 3D-additive manufacturing, and due 
to the inherent higher costs of transport/logistics 
of small series, manufacturing will be increasingly 
concentrated in a region. This is the re-shoring trend 
that moves manufacturing back to large economic 
centres where proximity and interaction with the 
market results in faster response to changing needs. 
This will not compensate for previous losses of jobs. 
However, we expect that many new jobs for semi-
skilled labour will arise for the distribution of goods 
to regional consumers and business.

���� 51%+'6#.�51.76+105

The Grand Challenges are considered important to 
the further development of the European society at 
large. Here, too, Smart Industry can provide solutions.

As mentioned above, Smart Industry can contribute 
to the problems our society faces with regard to 
ageing. In the medium term, the working population 
is expected to shrink, and the average worker will 
be older. This calls for an adjusted workplace. In the 
OGFKWO�VGTO��KPETGCUGF�TQDQVKUCVKQP�CPF�ƃGZKDKNKV[�
could support this changing labour force by robot-
supported work. However, in depth research is 
needed to create clarity on this.

Especially in healthcare, further development of 
Smart Industry in pharmaceuticals could lead to the 
PGZV�UVGR�KP�RGTUQPCNKUGF�OGFKEKPG��#�ƃGZKDNG�CPF�
network-centric approach to manufacture drugs can 
link the special needs of the individual patient to the 
production of individual dosages and components. 
This would enhance the effectiveness of drugs. 
Using the same approach, it would also lead to 
personalised food, with nutritional value in sync  
with personal needs.

As regards the challenges in food, water and bio-
economy, Smart Industry can also contribute to 
OQTG�GHƂEKGPV�CITKEWNVWTG�
G�I��RTGEKUKQP�HCTOKPI���
enhanced food security through the network-centric 
and information approach. The production of bio-
DCUGF�RTQFWEVU�EQWNF�DGPGƂV�KP�RCTVKEWNCT��CU�CFFGF�
value will be increased due to the production of 
more niche products.

These are just some examples of the Smart Industry 
opportunities to solve important grand challenges.  
A more in depth analysis is needed to provide a  
clear view.
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Added value:

•  Cumulative added value of manufacturing  
13% of GDP in 2012 (CBS). 

•� �+P�CDUQNWVG�ƂIWTGU��)&2�QH�a����DKNNKQP��VQVCN�
OCPWHCEVWTKPI�a���DKNNKQP�
%$5���

•  The Netherlands has high productivity in the 
OCPWHCEVWTKPI�KPFWUVT[�KP�'WTQRG��a�����CFFKVKQPCN� 
value added per additional hour worked (Eurostat).

•  The competitiveness of the Netherlands and its 
supporting innovation system is considered high.  
On the Global Competitiveness Index 2013 of the  
WEF, it is positioned at number 8.

'ZRQTV�
•  50% of total production in manufacturing industry is 

exported (CBS). 
•  Over 80% of total exported goods (without re-export) 

comes from manufacturing industries (CBS). 
•  Germany is the main export country (25% of the total 

exported goods). Other important export partners  
are Belgium (11%), France (8%) and the UK (8%).

%QORCPKGU�
•  The ratio between micro, small and medium-sized, 

and large enterprises in the manufacturing industry is 
15%:53%:32%. At 32%, the Netherlands has relatively 
fewer people working in large enterprises compared  
to the EU average of 40% and especially Germany at  
52% (Eurostat). 

(#%65*''6�&76%*�+0&7564;
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,i�>Ì�Ûi�Ã�>ÀiÃ��v�
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-�ÕÀVi\�/ "�L>Ãi`� 
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Innovation:

•� �1P�TCPMKPIU�TGƃGEVKPI�VJG�KPPQXCVKXG�ECRCEKV[��VJG�
Netherlands subsequently also scores high: 6th on the 
Innovation Union Scoreboard 2014 and 4th on the 2013 
INSEAD Global Innovation Index.

•  The Innovation Union Scoreboard 2014 shows that R&D 
expenditure in the business sector as a percentage of 
GDP is 1.2 in 2012 in the Netherlands, compared to 1.3 in 
the EU, 1.5 in Belgium and 2.0 in Germany. Finland leads 
the scoreboard with an R&D intensity of 2.4% of GDP, 
twice the value in the Netherlands.

•  Problematic in the Netherlands is access to funds for 
innovation. Figures from Innovation Union Scoreboard 
on availability of Venture Capital as a percentage of GDP 
show a score just above the EU average, which is even low 
compared to the U.S., for example.

,QDU��
•  10% of Dutch workforce in manufacturing industry 

(825,000 people), which is lower than EU average 
(Eurostat).

4�&�GZRGPFKVWTG�
•  In 2010, R&D expenditure in the Netherlands was 
CRRTQZKOCVGN[�a��DKNNKQP��YJKEJ�KU����QH�)&2�� 
Around 75% of the expenditures originated in the top 
sectors Agro-Food, Chemicals, HTSM and Logistics  
(CBS topsectorenmonitor 2010).

Employed persons in 

manufacturing (% of total) 

-�ÕÀVi\�/ "�L>Ãi`����
Eurostat
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56#6'�1(�2.#;� 4

So now, after providing a quick overview of what 
Smart Industry is and how it can affect the Dutch 
industry and society, the question is: How does the 
0GVJGTNCPFU�CFFTGUU�5OCTV�+PFWUVT[!�*QY�ƃGZKDNG�
are we to adapt to future changes - or even to those 
close at hand? The following sections provide a 
brief outline of activities in our industry, knowledge 
infrastructure and government, supplemented 
with a glimpse of what some other countries are 
doing in this area, with the ultimate aim of drawing 
conclusions on where our strengths lie and where we 
UJQWNF�KORTQXG�VQ�DGEQOG�ƂV�HQT�VJG�HWVWTG��

6JG�ƂPFKPIU�KP�VJKU�EJCRVGT�HQEWU�QP�VJG�&WVEJ�*KIJ�
Tech Systems and Materials Industry. Additional 
aspects in other industries are highlighted in 
separate sections.

���� #�5/#46�*+)*�6'%*�+0&7564;��

2TQFWEVU
The Dutch industry competes on the basis of smart 
and integrated products of high quality. Within the 
HTSM sector, OEMs like ASML, Philips, Océ and FEI 
mainly excel because they succeed in creating added 
value through developing integrative products that 
meet customer needs. Dutch component suppliers 
compete on specialist knowledge and technology. 
Examples are companies such as Fokker (see box 
page 48) and ten Cate, which excel in thermoplastic 
composites, and VDL ETG, Frencken Europe, NTS-
Group, KMWE and Demcon who operate as high 
mix, low volume, jigh complexitysuppliers to OEMs. 
These companies often closely connect to German 
industry as preferred suppliers, usually in niche markets. 

The nature of the products, components and 
equipment produced in the Netherlands provides 
an excellent position to address the challenges in 
applying ‘smart’ to the production process.

6GEJPQNQI[
#FFKVKQPCNN[��&WVEJ�KPFWUVT[�DGPGƂVU�HTQO�C�UVCVG�QH�
the-art technology position. Data processing is key 
to the competitive advantage of Philips medical, 
translating sensor data into images. ASML excels in  
bringing sensors together so you can produce micro -
scopic parts and position them with high accuracy. 
And Océ surpasses the competition in system 
engineering by making use of, for example, material 
properties in production equipment development. 
The state-of-the-art technology available in the 
Netherlands is of paramount importance to Smart 
Industry. However, challenges are expected in the 
implementation of the far-reaching changes that 
are needed to facilitate the crossover from ICT to 
physical equipment. Especially since awareness in 
the ICT industry of the Smart Industry development 
seems low, and the mutual understanding between 
VJG�+%6�CPF�OCPWHCEVWTKPI�KPFWUVTKGU�KU�KPUWHƂEKGPV�
for a smooth transition.

%WNVWTG
Favourable cultural aspects make the Dutch industry 
competitive and a reliable international partner. 
Smooth and open collaboration between different 
disciplines is in the DNA of Dutch industry. The 
qualities of Dutch industry in system integration and 
conceptual innovation receive international acclaim. 
This is reinforced by a work ethic in which Dutch 
employees do not just carry out what is asked but 
think critically and contribute with suggestions for 
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improvement. These virtues of Dutch industry will be 
key in the transition to Smart Industry, to address the 
opportunities of larger markets in a smaller world, 
where company strengths become more important. 
However, companies report a lack of entrepreneurial 
UMKNNU�CPF�UWHƂEKGPVN[�SWCNKƂGF�
CFCRVKXG�CPF�ETGCVKXG��
labour, which presents a serious challenge to the 
transition to a Smart Industry strategy.

#EVKXKVKGU
Current industry activities already closely align 
with the Smart Industry initiative. Companies feel 
the sense of urgency to change and are actively 
implementing ‘smart’ manufacturing technologies 
to retain their competitive advantage. Strategies 
employed here are smart automation (see box 
PM group page 34), integrated planning within 

 �56#6'�1(�2.#;�
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Ì�>Ì��vviÀ�`i���ÃÌÀ>L�i�>``i`�Û>�Õi�Ü����ÃÕÀÛ�Ûi�q�����Û>Ì����>�`�Ì�«�«iÀv�À�>�Vi�>Ài��iÞ��ÃÃÕiÃ°�

It is necessary that the importance of the process industry is recognised and supported by the 

}�ÛiÀ��i�Ì°��Ì��Ã���«�ÀÌ>�Ì�v�À�Ì�i�«À�ViÃÃ���`ÕÃÌÀÞ�Ì�>Ì�Ì�i�«ÀiV��`�Ì���Ã�v�À�Li��}�V��«iÌ�Ì�Ûi�>Ài�
VÀi>Ìi`°�"��Ì�i���i��>�`]�Ì��Ã��>Ã�Ì��`��Ü�Ì��V�ÀVÕ�ÃÌ>�ViÃ�LiÞ��`�Ì�i�`�ÀiVÌ�V��ÌÀ����v�Ì�i���`ÕÃÌÀÞ°�
-��iÌ���}��ÕÃÌ�Li�`��i�>L�ÕÌ�Ì�i�VÕÀÀi�Ì�i�iÀ}Þ�«À�ViÃ����
ÕÀ�«i°�"��Ì�i��Ì�iÀ��>�`]��Ì��>Ã�Ì��`��
Ü�Ì����ÌiÀ�>��«À�ViÃÃ���«�i�i�Ì>Ì���°�	iV>ÕÃi��v�Ì�i�}Ài>Ì�Þ���VÀi>Ãi`�V��«iÌ�Ì����vÀ����ÕÌÃ�`i�
Europe and the aging of existing assets, European companies are forced into far-reaching process 

��Ìi�Ã�wV>Ì���°�/�>Ì��Ã�Ì��Ã>Þ]�>V��iÛ��}�Ì�i���}�iÃÌ�«À�`ÕVÌ����Û��Õ�iÃ�>Ì�Ì�i���ÜiÃÌ�V�ÃÌ�«iÀ�Ì���i� 
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��À�Ì�i���ÜiÃÌ�/�Ì>��
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7�>Ì�>««��iÃ�Ì���ÕÀ�V��«>�Þ�}�iÃ�v�À�Ì�i�i�Ì�Ài�«À�ViÃÃ���`ÕÃÌÀÞ����Ì�i� iÌ�iÀ�>�`Ã°�7i��ÕÃÌ�>����i>À��
Ì��`i>��Ü�Ì��Ì�iÃi�����Û>Ì���Ã°�7�Ì��ÕÌ�V���>L�À>Ì�������Ì��Ã�>Ài>�Ü�Ì����Ì�i�V�À«�À>Ìi�Ü�À�`��v�Ì�i�
 iÌ�iÀ�>�`Ã]�Ì�iÀi�V>���Ì�Li�>��i>�Ì�Þ�vÕÌÕÀi�v�À��ÕÀ�V��«>�Þ��À�v�À�Ì�i��ÕÌV��«À�ViÃÃ���`ÕÃÌÀÞ°

5+6'%*�5'48+%'5�
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the value network (see box Matador page 28 / 
Brainport Industries page 27), modular product 
design approaches and smart use of manual labour 
(see box Lely page 19 / Marel page 38), since 
JWOCPU�TGOCKP�C�JKIJN[�ƃGZKDNG�EQORQPGPV�QH�VJG�
production process. Nonetheless, it is uncertain 
whether the current strategies deployed will provide 
the industry with the innovation it needs to adapt to 
the Smart Industry developments. Adapting to these 
disruptive changes in industry often demand high-
risk investments. Here lies a challenge as these funds 
- mainly as a result of our global economic status - are 
not easily accessible.

Comparable strengths and challenges are apparent 
in other industries:

Chemical Industries
In the chemical industry, the increased demand for 
HWPEVKQPCN�OCVGTKCNU�YKVJ�ENKGPV�URGEKƂE�TGSWKTGOGPVU�
leads away from the current focus on bulk production.  
Through ‘computational technologies’, manufacturers  
can make a computer model of the needed chemical 
properties, which are then sent to the factory. The 
deployment of micro-reactors is a possibility for 
KPETGCUKPI�ƃGZKDKNKV[�KP�RTQFWEVKQP�UKPEG�RCTV�QH�VJG�
production capacity can be phased out, instead of 

*����«Ã�
��ÃÕ�iÀ���viÃÌÞ�i��À>V�Ìi���Ã�Ì�i��>À}iÃÌ�`iÛi��«�i�Ì�>�`���`ÕÃÌÀ�>��Ã�Ìi��v�*����«Ã�
��ÃÕ�iÀ�
��viÃÌÞ�i]���i��v�Ì�i�Ì�Àii�ÃiVÌ�ÀÃ��v�*����«Ã°��Ì�i�«��ÞÃ�Ó]äää�«i�«�i��v�Îx�`�vviÀi�Ì��>Ì���>��Ì�iÃ°
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switching the whole production on and off. Because 
of the stringent safety requirements, the chemical 
industry is set on reducing the number of people on 
site, ultimately resulting in ‘lights-out’ production 
facilities. Furthermore, the implementation of Smart 
Industries in other sectors creates opportunities in 
the chemical industry by, for example, recycling in a 
circular economy and new materials for 3D printing. 
However, the large, long-term investments and high 

cost of phasing out old production make change 
FKHƂEWNV�KP�VJG�EJGOKECN�UGEVQT��/KETQ�TGCEVQTU�CTG�
only marginally deployed and factories in Germany 
and the United Kingdom are ahead in computational 
technologies.

Logistics
The logistics industry explicitly faces the challenge 
to not only improve its own smartness, but also 

 �56#6'�1(�2.#;�
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��ÌÀ���/�ÜiÀ�v�À�Ì�i�Ài��Ìi�V��ÌÀ����v�
ÃÌ�V�Ã��v�Ã«>Ài�«>ÀÌÃ����ÃiÀÛ�Vi�>�`��>��Ìi�>�Vi�«À�ViÃÃiÃ°�č««��V>Ì���Ã�>Ì]�v�À�iÝ>�«�i]�Ì�i�,�Þ>��
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/�i� iÌ�iÀ�>�`Ã��Ã�VÕÀÀi�Ì�Þ�>����ÌiÀ�>Ì���>���i>`iÀ����Ì�i�`iÛi��«�i�Ì��v�Ì�iÃi�����Û>Ì�Ûi�V��Vi«ÌÃ�
>�`�Ì�i�À�«À>VÌ�V>����«�i�i�Ì>Ì���°�/�i�«ÕÀ«�Ãi��v�Ì�iÃi�«À��iVÌÃ��Ã]�Ì�iÀiv�Ài]�Ì��`iÛi��«�Û>�Õi�
«À�«�Ã�Ì���Ã�Ì�>Ì�Üi�V>��LÀ�>`�Þ�«�>Vi����Ì�i���ÌiÀ�>Ì���>���>À�iÌ°

)14&+#0�.1)+56+%�':2'465�
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to adapt to the smartness of other sectors. High 
consumer demands, with shorter time to market  
and service-oriented products, make logistics an 
essential part in the value network and require 
EQPUKFGTCDNG�ƃGZKDKNKV[��5OCTV�+PFWUVT[�ECP�JCXG�C�
huge impact on the transport and logistics sector. 
Flexibility and speed will be essential in the future. 
It’s possible that, in the future, control systems 
could operate based on decentralised autonomous 
decision-making. In logistics there is a focus on the 
facilitation of the increased interaction between 
different partners in the value chain by supplying 
information technology and deploying concepts 
like iCargo and iWharehousing. New techno  logies 
like RFID are key enablers for these game-changing 
developments. Other promising future technologies 
are autonomous driving and intelligent infrastructure. 
A challenge will be to adapt decentralised decision-
making to logistics systems.

Agro-food
+P�#ITQ�HQQF��OQTG�UEKGPVKƂE�CITKEWNVWTG�NGCFU�VQ�
OQTG�UGPUQTU��TQDQVU�CPF�FTQPGU�KP�ƂGNFU��FCKT[�
farms (see Smart Dairy Farming, page 50-51) and 
greenhouses in order to optimise the combination 
of crops and conditions. Furthermore, producers of 
consumer foods are developing tailor-made food 
HQT�VJG�KPFKXKFWCNKUGF�HWNƂNOGPV�QH�PWVTKVKQPCN�PGGFU�
and envision the future use of food as replacement 
OGFKECVKQP��#ITQ�HQQF�EQWNF�DGPGƂV�OQTG�HTQO�
utilising technologies developed in other domains.

���� 5/#46�+0&7564;�#0&�4'5'#4%*

The broadness and relatively high average quality 
of the Dutch knowledge infrastructure will be 
instrumental in developing a Smart Industry. Dutch 
companies, universities and research institutes are 
world leaders in (aspects of) System Engineering, 

Mechatronics, Electronics, Nanotech, Sensor 
Technology (optics, radar, electromagnetism, etc.), 
ICT and human-machine interaction. 

Dutch universities work on an essential solid 
know ledge base as well as on technical and social 
elements of Smart Industries. New added value can 
be expected from collaboration of beta, gamma and 
alpha sciences. Innovation is increasingly a result 
of public-private collaboration, not only in research 
projects like Dinalog (see Dinalog, page 50-51) but 
also in open R&D centres like Holst Centre.  
But there is room for improvement.

Although knowledge in the different domains  
relevant to Smart Industries is world class, additional 
efforts are needed to combine the state-of-the-art  
in these domains in order to create integrated 
solutions that enable the Smart Industries concept.
A concern in the Netherlands is the current lack  
of valorisation and capitalisation of this knowledge 
into economic growth, the so-called innovation 
paradox. Increasing the ease with which companies 
can access knowledge developed at knowledge 
institutes and joint knowledge development and 
knowledge circu lation should be central in a Smart 
Industry initiative. 

The Netherlands could build on the experiences 
in several regional initiatives that were relatively 
successful in the valorisation of knowledge.  
For example, the Eindhoven region is home to world 
players in the manufacturing industry such as ASML 
and Philips, who invest heavily in R&D. The High 
Tech Campus, Eindhoven University of Technology 
and TNO provide a large and broad knowledge 
base, outstanding in, for example, 3D printing 
and embedded systems. Finally, the Dutch Design 
#ECFGO[�CPF�URGEKƂE�CECFGOKE�VTCEMU�CV�'KPFJQXGP�
University of Technology (e.g. Human Technology  
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Inter action) provide a dedicated focus on the 
non- techno logical aspects that coincide with the 
development of a Smart Industry. Similar eco-
systems exist around nanotechnology in the east of 
the Netherlands, instrumentation in the west (see 
Holland instrumentation, page 50-51) and agriculture 
in central Netherlands.

���� 5/#46�+0&7564;�#0&�)18'40/'06

0CVKQPCN�RQNKE[
6JG�PGYHQWPF�EQPƂFGPEG�KP�KPPQXCVKQP�RQNKE[�QH�
recent years has led to an alignment of innovation 
programmes, support activities from governmental 
CIGPEKGU�CPF�ƂPCPEKCN�CPF�VCZ�KPUVTWOGPVU��6JKU�
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/�i�}��`��iÜÃ��Ã�Ì�>Ì�Üi�>Ài�`i>���}�Ü�Ì��>��Õ}i�}À�ÜÌ���>À�iÌ°�,iVi�Ì�w}ÕÀiÃ�vÀ���Ì�i��Ài�V��
}�ÛiÀ��i�Ì�ÃÕ}}iÃÌ�Ì�>Ì�Ì�i�>iÀ�Ã«>Vi�V��«�Ã�ÌiÃ��>À�iÌ�Ü����}À�Ü�vÀ���Ç°ä�Ì��£{°x�L�������iÕÀ��
in the 2014-2020 period! But there are threats on the horizon: there is increasing competition from 

V�Õ�ÌÀ�iÃ�ÃÕV��>Ã���`�>�>�`�
���>]�Ü�Ì��Ü����Üi�V>���Ì�V��«iÌi����­Ü>}i®�V�ÃÌÃ°�����Û>Ì����>�`�
�«Ì���Ã>Ì����>Ài��iÞ�Ü�À`Ã��v�Üi�Ü>�Ì�Ì��Ài�>���«>ÀÌ��v�Ì��Ã��>À�iÌ°�-��Ì�iÀi��Ã�>��Õ}i�V�>��i�}i� 
v�À��ÕÀ���`ÕÃÌÀÞ����}i�iÀ>��>�`�v�À�����iÀ����«>ÀÌ�VÕ�>À°
/�}iÌ�iÀ�Ü�Ì��Ì�i�}�ÛiÀ��i�Ì]��ÕÀ�ÃÕ««�Þ�V�>���>�`�Ì�i��>�Þ���}��µÕ>��ÌÞ����Ü�i`}i���ÃÌ�ÌÕÌ���Ã����
the Netherlands, we seize this challenge with both hands!

(1--'4�#'415647%674'5
5WRRNKGT�QH�CKTETCHV�EQORQPGPVU 
��ÀiVÌ�À��v���`ÕÃÌÀ�>��â>Ì�����>ÀV�Û>���iÀ«Ì
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provides fertile ground for a transition towards a 
Smart Industry.
 
The top-sector programme is one of the two pillars 
of the Dutch industrial policy, focusing activities in 
nine industry sectors. The top sector of High Tech 
Systems and Materials (HTSM) is closely related 
to Smart Industry. For example, the road-map-
embedded systems develop integrated hardware/
software systems built into systems and devices. 
Similar supporting activities for Smart Industry are 
found in other top sectors like agro-food, chemicals 
and logistics. For instance, the logistics top sector 
involves all the knowledge needed to plan, organise, 
implement and control the goods and information 
ƃQYU�HTQO�TCY�OCVGTKCNU�VQ�ƂPKUJGF�RTQFWEV��1VJGT�
examples of governmental activities supporting 
Smart Industries focus on ICT, labour and seed 
investment. ‘ICT breakthrough projects’ promote the 
use of ICT to increase competiveness of companies. 
The ‘Techniekpact’ and human capital agenda aim 
to provide future demand for skilled labour. And the 
IQXGTPOGPV�TGEGPVN[�RTQXKFGF�GZVTC�ƂPCPEKCN�UWRRQTV�
for early-stage development.

Relevant HTSM road maps: 
•  Embedded-systems,

•  Mechatronics and manufacturing,

•  High-tech Materials,

•  Nanotechnology and

•  ICT*

 * /�i��
/�À�>`��>«��Ã�«>ÀÌ��v�Ì�i��/-��Ì�«�ÃiVÌ�À�
LÕÌ�Ü>Ã����Ì�>Ìi`�Ì��ÃÌÀiÃÃ�Ì�i�À��i��v��
/�ÌiV�����}Þ�
���i�>L���}�>����Ì�iÀ�ÃiVÌ�ÀÃ°

On the other hand, most of these activities have 
been fragmented until now and lack a common 
understanding of how to create a Smart Industry in 

the Netherlands. There seem to be opportunities to 
align road maps within the top sectors, for example 
within the HTSM top sector, to Smart Industry 
ambitions. Similarly, there is an opportunity to 
align activities between the top sectors of HTSM, 
Chemicals and Agro-food based, for instance, on the 
coinciding theme of ICT. Furthermore, an additional 
focus on production process development instead of 
the current focus on product development in most of 
the road maps within HTSM, Chemicals and Agrifood 
would advance Smart Industry development. 
Companies also indicate that substantial funds to 
support developments are currently unavailable. 
(KPCNN[��VJGTG�KU�PQ�URGEKƂE�RTQITCOOG�HQT�UGTXKEGU�CPF�
most top sector road maps do not focus on services.

4GIKQPCN�RQNKE[
Smart Industries are supported by regional 
governmental activities. The manufacturing regions 
of Noord-Brabant, Limburg, Gelderland, Overijssel, 
and the north of the Netherlands have all recently 
ETGCVGF�UKIPKƂECPV�HWPFU�
���
�OKNNKQP�GWTQU�RGT�
region) for innovation in their industry. Over the 
past years, we have seen regions position and 
brand themselves into specialty positions in order 
to maintain or acquire a competitive target in 
globalising markets (see Limburg Makers / Region 
Smart Factories, page 50-51).

Whereas regional activities are characterised by 
a strong focus, from a national perspective these 
activities have a diverse character both in the 
type of support they offer (e.g. accommodation 
support or market entry support) and in their focus 
(e.g. renewable energy, food, instrumentation, 
manufacturing, high-tech industry, nano-technology, 
smart factories etc.).

Elements of Smart initiatives are already addressed 
in top-sector programmes and regional activities, 
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Throughout the Netherlands, 
concerted efforts are underway 
to get a ‘Smart’ Industry.  
Here are some illustrative 
projects.

*1..#0&�+05647/'06#6+10

Spearheaded by instrumentation companies, TNO and Innovation Quarter 
/�i�7iÃÌ��v�Ì�i� iÌ�iÀ�>�`Ã��>Ã�>�ÛiÀÞ�ÃÌÀ��}���ÃÌÀÕ�i�Ì>Ì������`ÕÃÌÀÞ]�LÕ��Ì�>À�Õ�`�Û>À��ÕÃ�
Õ��ÛiÀÃ�Ì�iÃ�>�`����Ü�i`}i���ÃÌ�ÌÕÌ���Ã°�/��Ã���ÃÌÀÕ�i�Ì>Ì������`ÕÃÌÀÞ��>�iÃ���ÃÌÀÕ�i�ÌÃ�v�À�
>`Û>�Vi`�Ã>Ìi���ÌiÃ]�����Û>Ì�Ûi��i`�V>����ÃÌÀÕ�i�ÌÃ]�>�`��i>ÃÕÀi�i�Ì�>�`�V��ÌÀ���ÃÞÃÌi�Ã� 
v�À�Ì�i�«À�ViÃÃ��}���`ÕÃÌÀÞ]��>L�À>Ì�À�iÃ�>�`�Ã��«LÕ��`��}°�/�i���`�Û�`Õ>��V��«>��iÃ�Li���}�Ì�� 
Ì�i�Ü�À�`�Ì�«�Ü�Ì����Ì�i�À���V�i�>�`�V��ÃÌ>�Ì�Þ�����Û>Ìi�Ì��Ài�>���Ì�iÀi°�

%114&+0#6'&�#&8#0%'&�/#+06'0#0%'���.1)+56+%5�
2.#00+0)�(14�6*'�241%'55�+0&7564;

Spearheaded by DI-WCM, companies from the processing industry and  
knowledge institutions
*�>����}�V��`�Ì����`À�Ûi���>��Ìi�>�Vi�ÀiµÕ�ÀiÃ���ÃÌ�À�V>��`>Ì>°��v�>��>V���i�ÃÌ�«Ã��À�>�Ãi�Ã�À�
detects a problem, the entire process of scheduling the right mechanic or arranging the parts  

>�`�Ì���Ã��>Ã�ÞiÌ�Ì��}iÌ�Õ�`iÀÜ>Þ°�/�>Ì��Ã���Ì�ivwV�i�Ì°�
���iVÌ��}�Ì�i�«À�«iÀ�`>Ì>��Ã���Ì�Ã��«�i°�
7�Ì����i�V��«>�Þ]�Ì�iÀi��Ã�Ài�>Ì�Ûi�Þ���ÌÌ�i�`>Ì>����Ü��V��Ì��L>Ãi�>�`iV�Ã���°�
���>L�À>Ì����
LiÌÜii��V��«>��iÃ�V>��Þ�i�`���Ài�`>Ì>�>�`]�Ì�iÀiv�Ài]���Ài�Ài�iÛ>�Ì���v�À�>Ì���°

41#&/#2��&�24+06+0)

Spearheaded by BOM, LIOF, EIZ and the Chamber of Commerce  
/�i�`�}�Ì�Ã>Ì�����v�Ã�V�iÌÞ��>Ã�v>V���Ì>Ìi`�>��iÜ�º��`ÕÃÌÀ�>��«À��Ì��}»�«�>Þ��}�wi�`°�*�>ÞiÀÃ�>�`�
application areas range from educational and knowledge institutions, the medical community and  

Ì�i�>ÀÌÃ�>�`�VÕ�ÌÕÀi�ÃiVÌ�À�Ì��Ã�>���>�`��>À}i�V��«>��iÃ����Ì�i���}��ÌiV��>�`�>ÕÌ���Ì�Ûi�ÃiVÌ�ÀÃ°� 
New applications with metal, ceramic or organic materials require a great deal of experimentation, 

VÀi>Ì�Û�ÌÞ]��>ÌiÀ�>�]�«À�ViÃÃ�>�`�iµÕ�«�i�Ì����Ü�i`}i]�>�`�«iÀÃiÛiÀ>�Vi�����À`iÀ�Ì��Li�«ÕÌ���Ì��
�«iÀ>Ì���°�/��Ã�À�>`��>«����iÃ�������Î��«À��Ì��}]��À�č``�Ì�Ûi��>�Õv>VÌÕÀ��}�/iV�����}Þ°

.+/$74)�/#-'45

Spearheaded by LIOF, the Province of Limburg and the Chamber of Commerce
���LÕÀ}�-�
Ã��«iÀ>Ì��}����Ì�i��>�Õv>VÌÕÀ��}���`ÕÃÌÀÞ�ÀiVi�Ûi�>``�Ì���>��ÃÕ««�ÀÌ°� 
/�À�Õ}�����LÕÀ}��>�iÀÃ]�Ì�i�-�
��>�Õv>VÌÕÀ��}���`ÕÃÌÀÞ��Ã��vviÀi`�>�V��«Ài�i�Ã�Ûi�
��Vi�Ì�Ûi�>�`�ÃÕ««�ÀÌ�«À�}À>��i�Ü�Ì��Ü��V���Ì�V>��`iÛi��«�vÕÀÌ�iÀ�>�`�V��Ì��Õi�Ì����«À�Ûi��ÌÃ�
V��«iÌ�Ì�Ûi�iÃÃ°����LÕÀ}��>�iÀÃ�>�Ã��i�V�ÕÀ>}iÃ�V���>L�À>Ì����LiÌÜii��-�
Ã�Ì�i�Ãi�ÛiÃ�>�`�
LiÌÜii��-�
Ã����Ì�i���i��>�`�>�`�i`ÕV>Ì���>��>�`�ÀiÃi>ÀV����ÃÌ�ÌÕÌ���Ã����Ì�i��Ì�iÀ��>�`°

ILLUSTRATIVE PROJECTS
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Spearheaded by Dinalog, industrial companies and knowledge institutions 
���Ì�i��>À�Ì��i�ÃiVÌ�À]�ÃiÀÛ�Vi���}�ÃÌ�VÃ�ÃÕ««�ÀÌ�>�`��>��Ìi�>�Vi��v�ÃÞÃÌi�Ã�V��ÃÌ�ÌÕÌi�>�
Ã�}��wV>�Ì�vÀ>VÌ�����v�Ì�i��«iÀ>Ì��}�V�ÃÌÃ°��Ì��Ã�iÝ«iVÌi`�Ì�>Ì�Ì�i�«À��iVÌ�ÀiÃÕ�ÌÃ�Ü����i�>L�i�>�
Ã�}��wV>�Ì�Ài`ÕVÌ�����v�Ì�i�Ì�Ì>��V�ÃÌ��v��Ü�iÀÃ��«�v�À�>ÃÃiÌ��Ü�iÀÃ�>�`�«À�Û�`i�Ì�i�"
�Ã�É�
ÃÞÃÌi����Ìi}À>Ì�ÀÃ�>�`�ÃiÀÛ�Vi�«À�Û�`iÀÃ�Ü�Ì���««�ÀÌÕ��Ì�iÃ�v�À��iÜ�LÕÃ��iÃÃ°�čÌ�Ì�i�Ã>�i�Ì��i]�
vÀ���>�ÃV�i�Ì�wV�«iÀÃ«iVÌ�Ûi]�Ì�i�����Û>Ì�Ûi�>««À�>V��Ì����Ìi}À>Ì��}�Ì�i�wi�`Ã��v��>��Ìi�>�Vi]�
ÃiÀÛ�Vi���}�ÃÌ�VÃ�>�`�ÃÕ««�Þ�V�>���V��«iÀ>Ì�����Ã�iÝ«iVÌi`�Ì���>Ûi�>��>À}i���«>VÌ°
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Spearheaded by companies from the dairy industry and knowledge institutions  
Within the SmartDairyFarming project, companies, knowledge institutions and dairy farmers  

Ü�À��Ì�}iÌ�iÀ����Ì�i�`iÛi��«�i�Ì��v�����Û>Ì�Ûi�ÀiÃ�ÕÀViÃ����Ì�i�wi�`Ã��v�>���>���i>�Ì�]�viÀÌ���ÌÞ�
>�`��ÕÌÀ�Ì���°�/�i�V��VÀiÌi�ÀiÃÕ�Ì�V��Ã�ÃÌÃ��v�Ãi�Ã�ÀÃ]���`�V>Ì�ÀÃ]�`iV�Ã������`i�Ã�>�`�>`Û�Ã�ÀÞ�
«À�`ÕVÌÃ�Ì�>Ì��i�«�����>���}�Ì�i�À�}�Ì�V���ViÃ����Ì�i�V>Ài��v�V�ÜÃ°�*À�«iÀ�V>Ài�V��ÌÀ�LÕÌiÃ�Ì��
LiÌÌiÀ��i>�Ì��>�`���}�iÀ���vi�iÝ«iVÌ>�VÞ��v�Ì�i�>���>�Ã°�čÃ�ÃÕV�]�Ì��Ã�«À��iVÌ�V��ÌÀ�LÕÌiÃ�Ì��Ì�i�
ÃÕÃÌ>��>L���ÌÞ��v�Ì�i�V�>��°
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Spearheaded by the NOM, knowledge institutions and high tech companies  
č��iÝÌi�Ã�Ûi��iÌÜ�À���v�V��«>��iÃ�>�`����Ü�i`}i���ÃÌ�ÌÕÌ���Ã����Ì�i� �ÀÌ���v�Ì�i� iÌ�iÀ�>�`Ã� 
�>Ã�Ì>�i��Ì�i����Ì�>Ì�Ûi�Ì��`iÛi��«��iÜ�ÌiV���µÕiÃ����Ì�i�V����}�Þi>ÀÃ�Ì�>Ì�V>��Ã�}��wV>�Ì�Þ� 
��«À�Ûi�«À�`ÕVÌ�Û�ÌÞ��v�Ì�i��>�Õv>VÌÕÀ��}���`ÕÃÌÀÞ°�/�i�}À�Õ«]�Ü��V��V>��Ã��ÌÃi�v�º,i}�����v� 
-�>ÀÌ��>VÌ�À�iÃ»�­,�-�®]�V��Ã�ÃÌÃ��v��>À}i��Õ�Ì��>Ì���>�Ã�ÃÕV��>Ã�����iÀ�>�`�*����«Ã�>�`��>�Þ�
Ài}���>��-�
Ã]����Ü�i`}i���ÃÌ�ÌÕÌ���Ã���V�Õ`��}�-," �>�`�č-/," �E��	��
i�ÌiÀ�v�À�
Ý>ÃV>�i�
/iV�����}Þ]�Ì�i�1��ÛiÀÃ�ÌÞ��v��À����}i��>�`�Ì�i�Ì�Àii���ÀÌ�iÀ��Õ��ÛiÀÃ�Ì�iÃ��v�>««��i`�ÃV�i�ViÃ° 
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Spearheaded by 247 tailor steel and metal processing companies in  
collaboration with Oost NV
/�i���`ÕÃÌÀÞ�`i�>�`����Óä£{��Ã�L>Ãi`����Ã«ii`�>�`�>VVÕÀ>VÞ��v���v�À�>Ì���]�ÛiÀÞ�Ã��ÀÌ��i>`� 
Ì��iÃ]����`i�>�`�`i��ÛiÀÞ�Ü�Ì��}Õ>À>�Ìii`�`i��ÛiÀÞ�Ì��iÃ]�>���>Ì�V��«iÌ�Ì�Ûi�«À�ViÃ°����Ì�i� 
-�>ÀÌ�	i�`��}��>VÌ�ÀÞ�«À��iVÌ]�Óä�����V��«iÌ�Ì�Ûi�"
�Ã����Ì�i��iÌ>�Ü�À���}�>�`�«À�ViÃÃ��}�
��`ÕÃÌÀÞ�>Ài�LÀ�Õ}�Ì�Ì�}iÌ�iÀ����>�V���Õ��ÌÞ�i�Û�À���i�Ì�����À`iÀ�Ì��Ã�>Ài����Ü�i`}i]�
experience, information and resources, and to run non-strategic machining processes jointly in 

�À`iÀ�Ì���>��Ì>����À���«À�Ûi�Ì�i�À�V��«iÌ�Ì�Ûi�«�Ã�Ì���°
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Spearheaded by 85 high-tech suppliers in Brainport Industries
/�i�	À>��«�ÀÌ���`ÕÃÌÀ�iÃ�V��«iÀ>Ì�Ûi]�Ü��V��V��«À�ÃiÃ�nx�£ÃÌ]�Ó�`�>�`�ÎÀ`�Ì�iÀ�ÃÕ««��iÀÃ]��Ã�>��
���Ì�>Ì�Ûi�Ü�À���}�Ì��VÀi>Ìi�>�vÕÌÕÀi�«À��v��>�Õv>VÌÕÀ��}���`ÕÃÌÀÞ°�/�iÞ�>���Ã�>Ài�Ì�i�Û�iÜ�Ì�>Ì�
V��«iÌ�Ì�����VVÕÀÃ���Ài�>�`���Ài�LiÌÜii��V�>��Ã�À>Ì�iÀ�Ì�>��LiÌÜii����`�Û�`Õ>��V��«>��iÃ°�
"�i��v�Ì�i�«À��iVÌÃ�Ü�Ì����	À>��«�ÀÌ���`ÕÃÌÀ�iÃ��Ã�*À�`ÕVÌ���viVÞV�i��>�>}i�i�Ì�­*��®°�*��½Ã�
goal is to align all life-cycle processes optimally and to thereby optimise the net proceeds of  

Ì�i�«À�`ÕVÌ�Ì�À�Õ}��ÕÌ��ÌÃ���vi�VÞV�i°�
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Spearheaded by NEVAT, agro-food companies and knowledge institutes
 
6č/��Ã�>���iÌÜ�À���v�Óää�>�L�Ì��ÕÃ�ÃÕ««��iÀÃ�>VÀ�ÃÃ�ÃiVÌ�ÀÃ����i���}��ÌiV�]�>ÕÌ���Ì�Ûi�>�`�
>}À��v��`°�"�i��v�Ì�i�V�>����«Ì��>��Ã>Ì����«À��iVÌÃ�Ü�Ì���� 
6č/��Ã�º���À>���Õ�`Ã»°��iÀi�>�*�>�Ì�
,�L�Ì��Ã�`iÛi��«i`�v�À�iÝÌÀ>VÌ��}�ÕÃivÕ��yÕ�`Ã�vÀ���«�>�ÌÃ����>���Ài�«À�`ÕVÌ�Ûi�Ü>Þ°�1��µÕi�
���Ì��Ã�«À��iVÌ��Ã�Ì�i�Ã�>À��}��v�ÌiV�����}Þ�>�`��>À�iÌ���Ìi���}i�Vi�LiÌÜii������Û>Ì�Ûi�-�
½Ã]�
���Ü�i`}i���ÃÌ�ÌÕÌiÃ�>�`�w�>�V�>�Ã]�Ì��Ã«ii`�Õ«�Ì�i�Ì��i�Ì���>À�iÌ�°�*>ÀÌ�iÀÃ����Ì��Ã�«À��iVÌ�>Ài\�
�
�]�7iÌiÀ��}]���"�]�����>�`�����Û>Ì�Ûi]�,>L�L>���6i���]�/1��i�vÌ]��ii`�����Û>Ì����-iÀÛ�ViÃ]�
>�`�Ì�i��č-���}iÃV����°
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providing the possibility for the initiative to ‘hit the 
ground running’. Similarly, Smart Industry could 
provide a common focus for relevant parts of the 
top-sector programme and regional activities that 
would allow the sum to be more than its parts. 
Finally, industries demand stable governmental policy.

Within the framework of EU policy, regions will 
determine their Smart specialisation in the coming 
years in order to be able to allocate structural 
cohesion funds partly made possible by the EU. 
It is of vital importance that a Smart Industry 
URGEKCNKUCVKQP�KU�FGƂPGF�CV�VJG�TGIKQPCN�NGXGN��+P�
that strategy, a region can opt to invest in different 
programmes to promote, develop and accelerate 
certain kinds of industries. And since Smart 
Industries will lead to more regional networks, 
selecting a Smart specialisation strategy will support 
this development to “re-shore” industries. With the 
faster response to changing market requirements, 
production series will shrink and businesses will 
seek to avoid long-distance transport and opt 
more for local, regional suppliers. Just as in Porter’s 
Competitive Advantages of Nations/Regions, this 
trend will reinforce successful regions and different 
regions will demonstrate different strengths.

���� 5/#46�+0&7564;�+06'40#6+10#.

Many countries are developing programmes focused 
on Smart industries, including all of our main trading 
partners. Apart from the countries shown in the 
VCDNG��KPKVKCVKXGU�JCXG�DGGP�KFGPVKƂGF�KP�VJG�7PKVGF�
Kingdom, France and some Asian countries like 
Korea and China. In general, these initiatives receive 
considerable governmental support. 

Although the Netherlands is developing multiple 
initiatives nationally and regionally on aspects of 

Smart Industries, it is understood that the industry  
YQWNF�DGPGƂV�HTQO�CP�KPVGITCVGF�PCVKQPCN�CRRTQCEJ��
+P�VJKU�CRRTQCEJ��VJG�0GVJGTNCPFU�UJQWNF�DGPGƂV�
from the activities undertaken at European level  
and, given the warm relations between Dutch and  
German industry, closely collaborate with the German 
Industry 4.0 initiative. It is of great importance to be 
involved in the German standardi sation activities to 
ensure seamless integration between Dutch suppliers 
of components and equipment and German industry.

Compared to other countries, the Netherlands 
could distinguish itself by focusing on Smart Industry 
aspects that closely align with the Dutch industry 
strength in system integration. That is to say, a network-
centric approach in which we combine our systemic 
strength and open collaborative culture enabled 
by Cyber Physical Systems and new manufacturing 
technologies. This could boost the development of 
PGY�YC[U�QH�ƃGZKDNG�RTQFWEVKQP�CPF�EWUVQOKUCVKQP�
that should be internationally hard to beat.

 �56#6'�1(�2.#;�
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Germany Belgium Denmark USA Europe

Program 

Goal To prepare the 
German industry for 
the next industrial 
revolution

Make factories future-
proof

Stimulate innovation Promote ‘American-
made’ and retain jobs

Reverse the declining 
role of industry in 
Europe

Demarcation Cyber physical 
systems

Technological, 
business model and 
social innovation

Rapid product & pro-
duction development, 
model-based production 
& complexity nagement

Advanced Production Factory of the future

Priorities •  Horizontal and 
vertical system 
integration

•  Normalisation and 
standardisation

• Logistics
•  Labour and 

organisation

•  World-class 
production 
technologies

•  Simultaneous 
product and 
production 
development

• Digital factory
• Human-centred
• Networked factory
• Eco-production
• Smart production

•  High speed product 
development

•  Modular production 
platform for rapid 
deployment of 
production

•  3D printing and new 
production processes

•  Model-based 
knowledge sharing in 
global supply chains

•  Proactive value chains
•  Lifelong product 

customisation via an 
ICT service architecture

•  Future production 
paradigm

•  Hyper Flexible 
Automation

•  Sensors and quality 
control

•  Additive 
manufacturing

•  Digital manu-
facturing & design

•  Lightweight and 
modern metals

•  Next generation 
power electronics

•  Advanced 
manufacturing 
processes

•  Adaptive and smart 
manufacturing 
systems

•  Digital, virtual and 
TGUQWTEG�GHƂEKGPV�
factories

•  Collaborative and 
mobile enterprises

•  Human-centric 
Manufacturing

•  Customer-focused 
manufacturing

Method High-level advisory 
board Industry 4.0 
with industry leaders 
and thematic PPS 
consortia

Research programmes 
in public-private 
partnerships

Grants for initiatives and 
platforms for knowledge 
sharing

Establishment of 
national research 
centres

Research programmes 
in public-private 
partnerships in FP7, 
Horizon 2020 and  
the KETs programme

Substance 200 million euros 8.4 million euros 24 million euros 700 million euros 1,200 million euro  
(of which 600 gov.)

Remarks Critics posit that the 
German Industry 4.0 
programme leans too 
heavily on technology 
push. The programme 
aims to take a leap 
forward and therefore 
is distinctively  
future-oriented

The national 
programme is 
organised as an 
‘umbrella initiative’ 
under which a large 
number of initiatives 
are brought together, 
leading to disparate 
focus

Besides the FoF 
programme, ICT 
programmes are  
also relevant

National Network for Manu-
facturing Innovation (NNMI)
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Industry

The nature of the products, components and equipment produced  
in the Netherlands provides an excellent position to address the  
challenges in applying ‘smart’ to the production process. 

Awareness in the ICT industry of Smart Industry development 
seems low and the mutual understanding between the ICT and 
OCPWHCEVWTKPI�KPFWUVTKGU�KU�KPUWHƂEKGPV�

Favourable cultural aspects (multidisciplinary cooperation, 
conceptual innovation) make the Dutch industry competitive and 
a reliable international partner.

%QORCPKGU�TGRQTV�C�NCEM�QH�GPVTGRTGPGWTKCN�UMKNNU�CPF�UWHƂEKGPVN[�
SWCNKƂGF�
CFCRVKXG�CPF�ETGCVKXG��NCDQWT�

Companies feel the sense of urgency to change and are actively 
implementing ‘smart’ manufacturing technologies to retain their 
competitive advantage.

High-risk investments needed for disruptive changes in industry 
are not easily accessible.

4GUGCTEJ

The broad and relatively high-quality knowledge infrastructure is 
a world leader in System Engineering, Mechatronics, Electronics, 
Nanotech, Sensor Technology, ICT and human machine interaction.

Although knowledge on the different domains relevant to Smart 
Industries is world class, additional efforts are needed to combine 
the state-of-the-art in these domains to create integrated solutions.

The Netherlands could capitalise on the practical experiences 
in several regional initiatives that are relatively successful in 
valorisation of knowledge.

Increased access to knowledge developed in knowledge institutes 
and joint knowledge development should address the current lack 
of valorisation and capitalisation of knowledge.

Government

The recent alignment of governmental instruments and existing 
focus on elements of Smart Industries provide the possibility to 
‘hit the ground running’.

There seem to be opportunities to align activities between 
the top sectors and road maps within the top sectors towards 
an integrated Smart Industry strategy, focusing on production 
processes instead of products.

Smart Industries are strongly supported by regional  
governmental activities.

Whereas regional activities are characterised by a strong focus,  
these activities have a diverse character from a national perspective.

Regions have branded themselves into specialty positions in order 
to maintain or acquire a competitive edge in globalising markets.

International

Compared to other countries, the Netherlands could distinguish 
itself by focusing on Smart Industry aspects that closely align with 
the Dutch industry strength in system integration.

A broad selection of countries is developing programs with 
considerable governmental support, which focus on smart 
industries, including all of our main trading partners. 

564'0)*65��9'#-0'55'5��12214670+6+'5���6*4'#65�
6JKU�5916�CPCN[UKU�KU�VJG�TGUWNV�QH�CP�CUUGUUOGPV�QH�VJG�GZRGEVGF�KORCEVU�QP�QWT�KPFWUVT[��GEQPQO[�CPF�UQEKGV[�

EJCRVGT����CPF�VJG�EWTTGPV�5VCVG�QH�2NC[�
EJCRVGT����



Compared to other countries, the Netherlands could distinguish itself by focusing on Smart Industry aspects that closely  
align with Dutch industry strengths in system integration. That is to say, a network-centric approach in which we combine  
our systemic strength and open cooperative culture enabled by Cyber Physical Systems and new manufacturing technologies.  
6JKU�EQWNF�DQQUV�VJG�FGXGNQROGPV�QH�PGY�YC[U�QH�ƃGZKDNG�RTQFWEVKQP�CPF�EWUVQOKUCVKQP�CPF�EQPVTKDWVG�VQ�C�UVTQPI�
international position of Dutch Industry. 

12214670+6+'5 6*4'#65

Smart Industry will enable leading competitive Dutch industry 
sectors like High Tech, Chemicals, Logistics and Agrofood to 
increase participation in Asian and other global industries, taking 
QXGT�UQOG�OCTMGVU�FWG�VQ�OQTG�ƃGZKDKNKV[�CPF�JKIJ�SWCNKV[�
production. 

Misalignment with (standardising) activities in other countries will 
reduce the opportunity for collaboration with international value 
chains.

The IT service industry in the Netherlands is strong and plays a 
crucial role in establishing Smart Industry, which provides new 
opportunities for the IT sector to export these new innovative 
capacities to other countries.

Retail and wholesale sectors can expect a diminishing position 
and need to anticipate forward integration of value chain 
activities. New business models need to be developed.

Dutch industry is well known for design and innovation, and it is 
DGEQOKPI�KPETGCUKPIN[�KORQTVCPV�DGECWUG�ƃGZKDNG�OCPWHCEVWTKPI�
can provide tailor made production.

Information is key but is susceptible to theft, misuse or even 
disruption of production. Hacking and other forms of misuse 
must be anticipated by securing networks and developing legal 
approaches, protocols, etc. 

For the machine and instrumentation industry, the technologies 
and services needed for Smart Industry is a challenging new 
market. 

The present shortage of high-skilled technical labour could be 
pivotal to the successful implementation of Smart Industry.

As Dutch industry is highly international, we have an advantage in 
connecting to other initiatives in other countries. The Netherlands 
UJQWNF�DGPGƂV�HTQO�VJG�CEVKXKVKGU�WPFGTVCMGP�CV�'WTQRGCP�NGXGN�
and, for example, closely cooperate with the German Industry 4.0 
initiative.

Young entrepreneurs and SMEs are vital for this development. 
Improving support from government policy and larger enterprises 
KU�RKXQVCN�KP�QTFGT�VQ�DGPGƂV�QRVKOCNN[�HTQO�VJG�QRRQTVWPKVKGU�

New initiatives will emerge for small and medium enterprises. This 
is an opportunity for bottom-up development of new businesses 
and companies.

Standardisation of communication internationally could lead to 
fewer barriers to entry of international competitors into our value 
chains. This could lead to increasing competition and increasing 
international participation in our economy.

Our strong service economy provides the opportunity to further 
develop the accompanying services that will create the new high 
added value business. 

Smart Industry and its accompanying services can lead to 
increasing internationalisation of services. Firms in other countries 
ECP�VCMG�QXGT�VJG�UGTXKEGU�HTQO�&WVEJ�ƂTOU��GURGEKCNN[�KP�VJG�ECUG�
of major players like IBM, Amazon and Google.

The open and non-hierarchical business culture also provides 
opportunities to further develop the network centric way of 
production.
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The study carried out shows that the developments, 
which we refer to as “Smart Industry”, are of great 
importance to the Dutch economy. It also appears 
that Dutch companies are already actively working 
on this. However more is possible and needed to 
RTQƂV�HTQO�CNN�QRRQTVWPKVKGU�CPF�KP�QTFGT�VQ�TGURQPF�
satisfactorily to challenges. This is not “business 
as usual”; the impact is too great and the pace 
of changes is too high for that. The complexity, 
cohesion and diversity of effects and measures call 
for intensive collaboration over the coming years in 
the golden triangle of companies, educational &  
knowledge institutions and government & inter mediary  
organisations. Based on this study, this chapter sketches 
the outlines of a joint Smart Industry Agenda.  

���� 564#6')+%�1$,'%6+8'5

The starting point of the Smart Industry Agenda  
are strategic objectives. A strong internationally 
operating industry is conducive to prosperity and 
well-being in the Netherlands. Given the strength 
of the current (manufacturing) industry, the Dutch 
culture of collaboration and the knowledge level, 
there is every reason to work on a strong and future-
proof industrial basis for the Netherlands. 
At the same time, this study shows that there is a 
major challenge to adapt new emerging ICT, data 
and production technologies because these allow 
demonstrable disruptive changes to production and 
value chains. Moreover, this development will also 
JCXG�C�UKIPKƂECPV�KORCEV�KP�FQOGUVKE�UGEVQTU��UWEJ�
as retail and wholesale. These changes will have 

new products, services and business models as an 
outcome, with the traditional distinction between 
services and industry gradually fading. A synergetic 
approach between the ICT domain and the industry 
sectors like Hightech, Chemicals, logistics and 
Agrofood is needed.  

The two main objectives of the Smart Industry 
Agenda can be elaborated as follows:
•  Strengthening the Dutch industry by making maxi-

mum use of the latest information and product  
technology developments so that it can “produce” 

KP�VJG�DTQCFGUV�UGPUG�QH�VJG�YQTF��OQTG�GHƂEKGPVN[��
OQTG�ƃGZKDN[��JKIJGT�SWCNKV[�CPF�pVCKNQT�OCFGq��
Network Centric Production.

•  Accelerating the development and co-creation  
of new business (models), products, services  
and production technology based on Smart 
Industry perspectives - by industry in general  
and also by new companies or companies in 
sectors that are not traditionally engaged in 
production (the service sector) and by completely 
new companies;

To realise the main objectivities, three closely 
interlinked activities are needed: 
•  To raise awareness and operational focus with 

respect to Smart Industry development in the 
business community, knowledge institutions 
intermediary organizations and governments; 

•  Strengthening and linking research, development 
and business relevant to Smart Industry in the 
Netherlands;

•  Strengthening and linking education and training 
in the area of Smart Industry and required 
supporting policy. 

   



58

6JG�#IGPFC�ƂVU�KPVQ�VJG�DWUKPGUU�VQR�UGEVQT� 
policy and therefore is a deepening of that policy. 
There are opportunities for connecting road maps 
within the top sectors on the subject of Smart Industry. 
In addition, it is also important to make cross-sector 
connections between the top sectors. 

���� �6#4)'6�)4172��6+/'�*14+<10�#0&�
5;0'4);�(4#/'914-

The target group of the Smart Industry Agenda is 
the business community in general. In this context, 
this means that the focus will not only be on the 
frontrunners and High Tech companies, but also on 
the various companies in the value chain and the 
supply chain (Medium Tech, Low Tech etc.) and other 
sectors for which the Smart Industry concept offers 
new opportunities. 
The top sectors of Hightech (including ICT), Chemicals, 
Agrofood and Logistics were the starting point of 
this study, but value chains must be more broadly 
included, with the service sector and the creative 
industry playing a role. 

The time horizon of the activities that form the 
building blocks of the Agenda will vary: 
•  Short-term activities. As shown in the previous 

chapters, for example, there are already success-
ful examples in companies and promising 
projects. This knowledge and experience can 
be shared in the short term with a large amount 
of companies to increase the awareness for this 
development.

•  Medium-term activities. Innovative effort and R&D 
are needed for more radical innovations in value 
chains and production processes and process 
technologies. These efforts can deliver results  
in the short term, but a longer turnaround time  
(4 to 6 years) will be required to actually strengthen 

and link in research and development and business 
in the area of Smart Industry. 

•  Long-term activities. Apart from some very 
RQUKVKXG�GZEGRVKQPU��DCUKE�UEKGPVKƂE�TGUGCTEJ�KP�
the area of Smart Industry is in its infancy in the 
Netherlands.  

%TGCVKPI�OCZKOWO�U[PGTI[ is an important aspect 
within the framework of the Smart Industry Agenda. 
This means that the connections between the various 
disciplines (technical and non-technical), different 
types of businesses (large, medium, small and new) 
and various levels of scale (regional, national and 
European) have to be established.

���� �(+456�176.+0'5�1(�#%6+8+6+'5�9+6*+0�
6*'�5/#46�+0&7564;�#)'0&#

As shown in the previous chapters, there are 
already many initiatives in the Netherlands that 
give substance to the agenda. These are partly 
initiatives at a national level, within the top sectors 
and the Technology Pact, and partly initiatives that 
URGEKƂECNN[�VCTIGV�RCTVU�QH�VJKU�CIGPFC�UWEJ�CU�VJG�
Smart Factory initiative from NOM and projects in 
the context of the European Factory of the Future. 
The premise of the following description is that 
the Smart Industry Agenda uses existing activities 
as a starting point for further reinforcement and 
CEEGNGTCVKQP�CPF�FGƂPGU�PGY�CEVKXKVKGU�

������� 0GY�$WUKPGUU�YKVJ�5OCTV�+PFWUVT[
6JG�ƂTUV�UGV�QH�CEVKXKVKGU�HQEWUGU�QP�CEEGNGTCVKPI�
the development and application of new business 
(models), products and product technology.  
It is important to map out the opportunities  
and challenges of Smart Industry for the current 
and future business model. These activities focus 
on OEMs and suppliers, on manufacturers and 

 �176.+0'�5/#46�+0&7564;�#)'0&#�
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service providers and/or combinations thereof 
and other relevant sectors. There is also a great 
opportunity in this area for new companies and 
ambitious entrepreneurs, that must therefore also 
be addressed in this agenda. Building ecosystems 
between the current industry, relevant R&D 
priorities, service provision and ICT and new and 
young companies is important in this respect. 
The activities are aimed at faster and better use of 
knowledge, technology and information concepts 
that are already available and at creating awareness 
and disseminating knowledge about New Business 
with Smart Industry. Sector organizations can play a 
TQNG��#�TGNCVKQPUJKR�YKVJ�FKHHGTGPV�HQTOU�QH�ƂPCPEKPI�
of innovation will also be established here, in which 
venture capital will certainly play a role. 

������� �0GY�-PQYNGFIG�YKVJ�KORCEV�HQT� 
Smart Industry

The second set of activities aim at strengthening 
and linking research and development and business 
relevant for Smart Industry in the Netherlands. This 
involves knowledge development and application. 
In addition to the development of internationally 
distinctive R&D priorities, a comprehensive, multi-
disciplinary approach is required. The following 
research areas should be involved:  

Technology development and application
•  ICT-related technology, including Internet of Things, 

cloud technology, big data and data processing, 
embedded systems, cyber-physical systems, RFID, 
sensors. It concerns not only the hardware, but also 
the software and “data science”. 

•  New manufacturing technologies: technology for 
ƃGZKDNG�UOCNN�UGTKGU��\GTQ�FGHGEV�OCPWHCEVWTKPI��
additive manufacturing (3D printing), miniaturisation 
and other “converging technologies” that have 
C�UVTQPI�KPƃWGPEG�QP�VJKU�FGXGNQROGPV�UWEJ�CU�
nanotechnology;

Matador
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•  Interaction is needed within and between the 
Hightech, Chemical, Agrofood and logistics sectors 
and beyond (i.e. creative industries). 

 
New business models (data) networks,  
chain organisation & logistics
•  Business models. This focuses on what is perhaps 
VJG�OQUV�FKHƂEWNV�RCTV�QH�VJG�CIGPFC�VQ�IGV�C�
grasp on: the development of knowledge about 
new business models and how they change. 
Technology, data streams and new services are so 
dynamic that rapid, large and often unpredictable 
changes occur. 

•  Networks / chains: this regards the technological 
and organisational knowledge needed to allow 
parties to collaborate within networks and 
chains. This concerns, amongst others, platform 
technology, ICT standards, the adaptability 
of organisations, empowerment and talent 
management.

•  As regards logistics, it is of great importance 
that this is aligned with the key features of Smart 
+PFWUVT[��YKVJ�URGGF�CPF�ƃGZKDKNKV[�RNC[KPI�C�
EGPVTCN�TQNG��+P�CFFKVKQP�VQ�GHƂEKGPV��KPETGCUKPIN[�
FKTGEVGF�VTCPURQTV�ƃQYU��FGEGPVTCNKUGF�U[UVGOU�
are also very important in this.

Integrated knowledge
Networks and integration are central concepts 
in Smart Industry. This means that, in addition to 
knowledge in (sub)sectors, there is a great need for 
knowledge and skills that oversee and connect the 
(sub)sectors. This relates to knowledge of production 
processes as well as of value chains and networks. 
The Netherlands boasts a wealth of knowledge and 
skills in subsectors, such as sensors or 3D printing,  
but an integrated approach is needed. This integrated 
knowledge development will also support the 
synergy framework.

5.4.3. New skills for Smart Industry

The developments described require a great deal 
from employees, both in terms of content and the 
manner in which they participate in the organisation. 
It is therefore about skills and competencies, and 
it certainly does not only involve staff trained at 
higher professional education and university level. 
There is of course already a lot happening in the 
area of education and life-long learning; consider, 
for example, the technology pact (“Techniekpact”). 
Which areas require additional action will have to 
be investigated. Points to be considered in advance 
include: 
•  Training and retraining existing workforce so  

they acquire the knowledge and skills necessary  
in the coming years at an appropriate rate;

•  Multidisciplinarity;
•  Greater demand for process engineers and less 

for traditional “craftsmen”; 
•  Great demand for ICT professionals and  

computer scientists, specialising in or linked to, 
for example, mechanical engineers (“technical  
ICT professionals”).

�������� 5WRRQTVKPI�RQNKEKGU�HQT�5OCTV�+PFWUVT[
The development of Smart Industry calls for new 
technology platforms and new forms of standard-
isation, as well as additional measures and legis-
lation to protect networks or to guarantee privacy. 
This also requires international alignment and 
collaboration that will be partly initiated by the 
business community and that can be supported 
partly by policy. In this area, collaboration with 
Germany is obvious. Finally, an excellent ICT 
infrastructure is very important. 

 �176.+0'�5/#46�+0&7564;�#)'0&#�



61

���� +/2.'/'06#6+10

2CTVPGTU�QH�VJG�5OCTV�+PFWUVT[�#IGPFC
The Smart Industry Agenda is an agenda for 
the Netherlands and has to be prepared and 
(intended) carried out by the business community, 
knowledge institutions (research and education) and 
government, i.e. the golden triangle (and especially 
the relevant top sectors), in close collaboration 
with intermediary organisations such as trade 
associations, the Chamber of Commerce and the 
regional development agencies. 
5RGEKƂECNN[�HQEWUKPI�QP�EQORCPKGU�HTQO�UGEVQTU�
such as Hightech, Agrofood, Chemicals, Logistics, 
5GTXKEGU��+%6�GPIKPGGTKPI�ƂTOU��+V�EQPEGTPU��NCTIG�
companies and SMEs, but also young starting 
companies that develop new business models. 
 
$WFIGV
It will be necessary to ascertain whether existing 
resources (national, regional government and 
Horizon 2020) can contribute to making this agenda 
possible. Whether additional resources are required 
cannot be determined at this time. The focus now is 
VQ�ƂTUV�FGXGNQR�VJG�UWDUVCPVKXG�CIGPFC�HWTVJGT�CPF��
based on this, a decision will be made as to whether 
additional resources are required and where they 
should come from.

+PVGTPCVKQPCN�GODGFFKPI
It is very important to link the Dutch agenda with 
foreign agendas. After all, the core of the agenda 
constitutes the formation of the networks, which 
do not follow international borders. Partners in the 
chain, customers and, increasingly, personnel are 
located in other countries. As such, international 
collaboration must be part of the agenda. 
Matchmaking between Dutch companies and 
knowledge institutions and foreign parties should 
also be part of the agenda.

���� 6*'�0':6�56'2

As explained in the introduction, this chapter only 
describes the general outline for an agenda that 
UVKNN�PGGFU�ƃGUJKPI�QWV��+V�KU�C�RTGXKGY�TGUWNVKPI�HTQO�
a preliminary study and an initial consultation with 
people, most often leading companies and relevant 
organisations. In addition to valuable suggestions 
and input, the initiators have also experienced a lot 
of acclaim and support for the initiative. 
Building on this preview and the growing support, 
the proposal is to begin with the development of 
the Smart Industry Agenda in the spring of 2014. 
A broad consultation will be included to come to a 
widely supported Smart Industry Network for the 
Netherlands.
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